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SECTION 01001
GENERAL REQUIREMENTS

PART 1 GENERAL

1.1 JURISDICTIONS

A.  The Project Work Site, Scott Air Force Base, is a U.S. military installation and
as such, all aspects of the Work on the site shall be subject to the requirements
herein.

B. The CONTRACTOR (CONTRACTOR) shall coordinate all activities for
compliance with these requirements through the Contracting Officer’s
Technical Representative (COTR). CONTRACTOR shall notify COTR at
least 48 hours before authorization, coordination, or notification is required
from the appropriate organization at Scott AFB (SAFB), unless otherwise
noted.

1.2 SAFETY

A. Base and Safety Regulations:

1.

MKE/160085.B1.B1
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These requirements are in addition to those that are contained in FAR
Clause 52.236-13, “Accident Prevention;” and DFARS Clause
252.236-7005, “Airfield Safety Precautions.”

The CONTRACTOR shall comply with all applicable provisions of the

Corps of Engineers Manual, EM 385-1-1, entitled “General Safety

Requirements,” and Air Force regulations and directives pertaining to

security, safety, fire, traffic, and personnel clearances insofar as they

pertain to the CONTRACTOR’s activities on SAFB.

The CONTRACTOR shall be responsible for providing, placing, and

removing all barricades and safety devices during his construction

activities.

In addition, the CONTRACTOR shall:

a.  Not operate vehicles or enter the runway or flight line.

b.  Yield to all emergency vehicles including security police, fire
department, ambulance, and ambulance buses when their red
lights and/or sirens are operating.

c.  Stop on the roadway at the ends of the runway when the red lights
are flashing or illuminated. Remain stopped until the red light
goes out.

d.  Coordinate movement of heavy/oversized equipment such as
cranes, extended flat bed trailers and large earth moving vehicles
with the base security police (256-3674) through the COTR.

e.  Provide personnel to direct traffic when CONTRACTOR-operated
vehicles block one or both lanes of a two-lane road.

JULY 18,2001
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5. If a mishap involves injury or death to CONTRACTOR personnel
and/or damage to Air Force property as a result of CONTRACTOR
operation, the CONTRACTOR shall notify the Contracting Officer
(Contracting Officer) and COTR, the COTR will contact the Wing
Safety Office at 256-6311 on normal workdays or the Scott Command
Post at 256-5891 at any other time. Any safety-related problems
encountered during the contract period should be reported to the COTR
who will advise Wing Safety. In case of life-threatening emergency, dial
911 to reach the Security Police, Fire Department, or ambulance.
Emergency treatment for serious or life-threatening injuries is available
at the Scott AFB Medical Center to the extent necessary to stabilize the
patient and prevent undue suffering.

6. The CONTRACTOR shall ensure compliance with contract, OSHA, and
AFOSH provisions.

B.  Site Security:

1.  CONTRACTOR shall provide a temporary safety fence with gates and
warning signs at the construction site prior to the start of work to protect
members of the public from construction activities and as necessary to
protect the Work and CONTRACTOR-furnished products not yet
installed. The safety fence will enclose those areas not within the
existing construction fence. The construction fence may be used in lieu
of a safety fence. The safety fence shall be brown in color or bright
orange when protecting excavated areas, high density polyethylene grid
or approved equal, a minimum of 1.1 m (42 inches) high, supported and
tightly secured to steel posts located on minimum 3-m (10-foot) centers,
constructed at the approved location. The safety fence shall be
maintained by the CONTRACTOR during the life of the contract and,
upon completion and acceptance of the Work, shall remain the property
of the CONTRACTOR and shall be removed from the work site.
CONTRACTOR shall retie fabric on the existing construction fence and
stabilize end posts. Existing construction fence shall be removed in its
entirety from the work site upon completion and acceptance of the
Work.

C. Barricades and Lights:

1. Provide as necessary to prevent unauthorized entry to construction areas
and affected roads, streets, and parking lots, inside and outside of fenced
area, and as required to ensure public safety and the safety of
CONTRACTOR’s employees, other employer’s employees, and others
who may be affected by the Work.

2. Provide to protect existing facilities and adjacent properties from
potential damage.

3. Locate to enable access by facility operators and property owners.

MKE/160085.B1.B1 JULY 18,2001
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D. Safety Briefing:

1.  CONTRACTOR shall brief subcontractors on safety and fire prevention
regulations, emphasizing the requirement to obtain a welding permit,
when welding, cutting and brazing operations are required, and obtain
authorization from the Base Fire Chief, through the COTR, when open
burning is intended.

2. Maintain documentation that all subcontractors have been briefed.

1.3 HAZARDOUS MATERIAL USAGE

A. The CONTRACTOR shall establish a hazardous material (HM) storage and
distribution system when HM is to be used. All HM required to support the
contract shall be reported to the Hazardous Material Pharmacy (HMP) and the
Bio Environmental Engineering Office (BEEO) using the CONTRACTOR
HM Identification Form. The CONTRACTOR HM Identification Form will
be provided to the CONTRACTOR at or prior to the Preconstruction meeting.
Additional HM needed by the CONTRACTOR shall be identified to the
CONTRACTING OFFICER’s Representative for approval by the HMP. See
Supplements as appended hereto.

B. The CONTRACTOR planning to use HM for the work must register with the
base HMP prior to start of work in order to support the installation’s
compliance with Executive Order 12856, Federal Compliance with Right-to-
Know Laws and Pollution Prevention Requirements.

C.  The CONTRACTOR shall maintain CONTRACTOR HM Identification Form
for HM on the jobsite for inspection/verification.

D. CONTRACTING OFFICER’s Representative will verify that the HM
identified to HMP is the only HM in use on the jobsite.

E. CONTRACTOR shall provide the HMP:

1. A list of each material and quantity of material or all proposed HM.
Hazardous Material (HM) shall mean any item that is:
a. A health hazard or physical hazard as defined in 29 CFR,
1910.1200(c).
. Regulated in its disposal by EPA under 40 CFR.
c.  Hazardous as defined by DOT regulations under 49 CFR.
d.  Hazardous as defined by the Dangerous Goods Regulations of the
International Air Transport Association.
2. A material safety data sheet (MSDS) for each item on the list.

F.  The CONTRACTOR shall establish his/her own HM storage and issue
location that complies with federal, state, and local environmental regulations.
Materials issued shall be tracked for quantities used. Unused materials shall be

MKE/160085.B1.B1 JULY 18,2001
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inventoried and removed from the ANG installation prior to closeout of the
contract or expiration date of the HM. Reports of materials delivered, used,
and removed from the installation shall be submitted to the CONTRACTING
OFFICER monthly and prior to contract closeout.

G. The CONTRACTOR shall comply with all federal, state, and local
environmental standards.

H. The CONTRACTOR shall accompany the Base Environmental Engineer
(BEE) on project closeout inspection to ensure all used/unused HM was
removed from the installation.

1.4 FIRE PREVENTION STANDARDS

A.  The following is information pertaining to fire prevention standards at Scott
Air Force Base. These standards apply to all new construction and
reconstruction, demolition, rehabilitation, alteration and modification.

B.  Serious fires can occur due to accumulation of combustible materials or debris
and the presence of ignition sources. Basic safeguards against construction fire
hazards must be provided for during project planning. These standards outline
measures which, with some pre-planning, will prevent fires or, at least
minimize damage if a fire does occur.

C. Responsibilities:

1. A fire department representative will attend preconstruction conferences
to brief the CONTRACTOR on pertinent fire regulations and to provide
guidance for fire-safe operations during contract performance. Fire
Prevention guidance appropriate to the contract will be furnished the
CONTRACTOR for briefing his personnel.

2. The CONTRACTOR will furnish to the fire department Fire Prevention
Section at 256-3378 or 5130 via the COTR with the name(s) of
responsible individuals, who, in case of a fire after normal work hours,
can be notified of an incident.

3. The CONTRACTOR shall be responsible for assuring proper
availability, operation and location of fire protection equipment, general
supervision of safeguards and location of salamanders or portable
heating equipment, and establishment and maintenance of safe cutting
and welding operations.

4.  Toreport a fire, dial 911.

D.  Water Supply:

1.  The CONTRACTOR will ensure an adequate water supply for fire
protection is available whenever combustible materials accumulate.

MKE/160085.B1.B1 JULY 18,2001
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2. Temporary connection to a main or fire hydrant by a contractor will first
be coordinated through the COTR with a fire department representative
at 256-3378 to ensure availability of water supply for fire protection is
not jeopardized.

3. Any connection to the public potable water supply must comply with
Illinois Plumbing Code using an approved cross-connection device and
be coordinated with 375 CES/CEOI at 256-1686 (utilities) through the
COTR.

E.  Access for Firefighters:

1. Access for use of firefighting vehicles will be provided to the immediate
job site at the start of construction and maintained until all construction
is complete. Vehicle parking control measures will be established that
will allow firefighters access to the construction site.

2. Free access from the street to fire hydrants and to outside connections
for standpipes, sprinklers, or other fire extinguishing equipment,
whether permanent or temporary, shall be provided and maintained at all
times. No material or construction will be placed within 10 feet of
hydrants or connections, or between hydrants and the centerline of the
street.

3. Fire hydrants in excavations will be rigidly braced and protected from
freezing.

4.  Scaffolding, materials, or equipment will not block fire escape routes
during performance of projects in occupied buildings.

5. In buildings over 30 feet in height, at least one stairway will be provided
in usable condition at all times. This stairway will be extended upward
as each floor is installed. For buildings less than 30 feet in height, safe
methods for ascending/descending will be provided in accordance with
standard industry practice.

F.  Inaccordance with AFM 91-201, Explosives Safety Manual, if storing more
than 1,000 nail gun cartridges, approval must be requested from Wing Safety
at 256-6311 through the COTR.

G. The CONTRACTOR will notify the Fire Prevention representative, through
the COTR, whenever an existing fire detection, alarm, or extinguishing system
must be disconnected, relocated, or extended. Fire Protection system
components will be handled carefully to assure reliability when the system is
restored to service.

H.  Any fire hazard or condition that is not specifically covered by these
specifications that is recognized by anyone will be immediately brought to the
attention of supervisors or anyone having authority to stop the operation.

L For any further fire prevention guidance or specifics, contact the COTR.

MKE/160085.B1.B1 JULY 18,2001
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1.5

1.6

STANDARD WORKDAY/WEEK

A.

Work shall normally be accomplished Monday through Friday, between the
hours of 7:00 a.m. and 4:30 p.m. local time, excluding national holidays and
non-work days resulting from holidays occurring on weekends.

When the CONTRACTOR desires to work at other than the aforementioned
times, he shall submit a written request to the Contracting Officer via the
COTR for approval, and written approval thereof shall be required prior to
proceeding with work.

1. The request shall be submitted at least three work days prior to the
proposed performance of work.

2. The request shall indicate the day/days, time/amount of work, and
reason why permission should be granted to perform work during
nonstandard hours.

3. Approval for work to be performed during nonstandard time will be
given only in cases of extreme necessity.

CONSTRUCTION PERMIT

A.

The CONTRACTOR shall obtain, through the COTR, an AF Form 103—
Base Civil Engineer Work Clearance Request (hereafter referred to as a
“digging permit”), from the CEP (Civil Engineering, Planning), Building 528.
The purpose of the permit is to locate, prior to excavation, all known
underground utilities.

The CONTRACTOR shall initiate the request for a digging permit a minimum
of five (5) working days prior to performing any excavation or ground
penetration.

The CONTRACTOR shall clearly mark the location of the excavation or
ground penetration with white, water soluble, spray paint, or white utility
marking flags. The CONTRACTOR shall ensure the markings are maintained
until the area is cleared by all responsible agencies or offices for each utility.

The CONTRACTOR shall also show the identified area on a site plan. The
site plan shall clearly delineate the proposed work area, nearest building, the
nearest cross street to the location of digging. The CONTRACTOR shall
provide this site plan to CEP when requesting the digging permit. In the event
that a representative for the designated utility does not respond to the locating
request, the CONTRACTOR shall immediately notify the COTR.

After identified utilities have been cleared through each affected agency or
office and the CEP, the CONTRACTOR will receive a copy of the digging
permit. The CONTRACTOR must have the digging permit on the job site
during the excavation process.

MKE/160085.B1.B1 JULY 18, 2001
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F.  The CONTRACTOR shall exercise every precaution during excavation to
prevent damage to the existing utilities. The CONTRACTOR shall
immediately notify CEP if any utilities are damaged during the location or
excavation process.

1.7 HOT WORK PERMIT

A. The CONTRACTOR shall obtain from the Scott AFB, Base Civil Engineer
(BCE), through the COTR, a permit for any welding or flame cutting
operations prior to initiating such operations. Permits are available from the
CEP, Building 528. A minimum of two fire extinguishers shall be at the site of
all open welding or flame cutting operations.

B. The CONTRACTOR shall initiate the request a minimum of five (5) working
days prior to performing any hot work.

1.8 CONFINED SPACE PERMIT

A. The CONTRACTOR shall obtain from Scott AFB, 375th Base Civil Engineer,
at (618) 256-4823, through the COTR, a Confined Space Permit prior to entry
into any existing Base confined space.

B. A confined space shall be as defined in OSHA.

C.  The CONTRACTOR shall initiate the request a minimum of five (5) working
days prior to entry into any existing Base confined space.

1.9 24-HOUR POINT OF CONTACT

A.  The CONTRACTOR shall provide the Contracting Officer and COTR with a
24-hour number or numbers where his authorized representative can be
contacted at anytime day or night. Also provide call forwarding capability for
leaving a message. This number should be provided prior to any on site
performance at the preconstruction conference, but not later than ten (10) days
after the Notice to Proceed is issued.

1.10 UTILITIES AND SERVICES

A. The CONTRACTOR shall be permitted the use of all reasonably required
amounts of utilities (water, electric, and sewer) from the GOVERNMENT’s
existing system outlets.

B.  In addition to requirements contained in FAR Clause 52.236-14, “Availability
and Use of Utility Services,” temporary utility connections shall be at the
CONTRACTOR’s expense and installation shall include metering and be
subject to the approval of the Contracting Officer and the COTR. The

MKE/160085.B1.B1 JULY 18,2001
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CONTRACTOR shall provide telephone and other services required for the
work.

If portable sanitary facilities are utilized, said facilities are subject to the
approval of the Contracting Officer, through the COTR, as to the location,
cleanliness, and maintenance. All temporary sewer/sanitation facilities shall be
self-contained units with both urinals and stool capabilities. The units shall be
sufficiently ventilated to control odors and fumes and should be emptied and
cleaned at least every week or more often if required by the Contracting
Officer. The doors should be self-closing. The exterior color of the unit shall
be “expresso” (Brad Dugan No. 5765N, or similar color) or “apache” (Brad
Dugan No. 5213M, or similar color). The facility will be located behind the
construction fence or out of the public view. Use of Government facilities will
not be authorized.

1.11 UTILITY SERVICE INTERRUPTIONS

A. The CONTRACTOR shall submit written notification to the COTR not less
than five work days in advance for each planned interruption of a utility
service.

B.  No single interruption shall exceed 8 hours.

C.  Utility service interruptions shall not be permitted unless approved by the
Contracting Officer and COTR.

D.  Service interruptions shall be accomplished at other than normal work hours if
feasible.

1.12 DUST CONTROL

A. The CONTRACTOR shall maintain all excavations, embankments, stockpiles,
access roads, and all other work areas free from excess dust to such reasonable
degree as to avoid causing a hazard or nuisance to base personnel or
surrounding facilities.

B.  Approved temporary methods consisting of sprinkling, chemical treatment,
light bituminous treatment or similar methods will be permitted to control
dust. Provide material submittal for approval of method to be used.

C.  Dust control shall be performed as the work proceeds and whenever a dust
nuisance or hazard occurs.

1.13 PATCHING AND REPAIRING

A.  After the work has been completed, any CONTRACTOR-caused damages to

Scott AFB-owned structures, facilities, streets, curbs, walks, lawns, etc., shall
MKE/160085.B1.B1 JULY 18, 2001
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be properly patched, repaired, or replaced to the complete satisfaction of the
Contracting Officer, through the COTR.

B.  Any holes, cuts, breakage’s, and damages made in finished surfaces of the area
in which work has been accomplished, shall be properly repaired and the
disfigured areas then painted over or otherwise repaired and resurfaced in kind
to match the existing finishes to the complete satisfaction of the Contracting
Officer, through the COTR.

1.14 DISPOSITION OF REMOVED GOVERNMENT PROPERTY

A.  All materials and equipment to be removed by the CONTRACTOR and not
reinstalled under this contract, including debris generated by this project, shall
be removed daily from the site and disposed of off-base by the
CONTRACTOR.

B.  Off-base disposal of materials shall be in conformance with applicable
Federal, state, and local pollution regulations at the CONTRACTOR’s
expense.

1.15 PROTECTION OF BUILDING CONTENTS

A.  The CONTRACTOR shall protect from damage all building contents located
immediately adjacent to the site of work, and shall repair, replace, or
otherwise be held liable for all such damage. Building contents include but are
not limited to, furniture, equipment, materials, or items of supplies.

1.16 ACCOMPLISHMENT OF WORK

A.  Access for delivery of materials and equipment, as well as removal of
demolished equipment shall be coordinated with the COTR who will, in turn,
coordinate with the 375 CES/CEO or CEV. Construction personnel entry and
locations of construction delivery, debris removal, construction storage and
trailers, construction parking and personnel entries will be provided by a 375
CES representative at the preconstruction meeting or to the COTR, as
appropriate.

B.  Base communications personnel shall be allowed to work periodically within
the project area during the construction period installing operational
communication lines.

C.  Smoking will not be permitted within any area of any federal building.
1.17 RECYCLING

A.  Insupport of national environmental efforts, the Contractor is encouraged to
recycle general administrative refuse associated with this project. This refuse
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includes cardboard, one gallon mark 1 and 2 plastic bottles, type 1 and 2
plastic soda bottles, aluminum and steel soda cans, and mixed paper. The Base
Recycling Center, Building 3286, on South Drive will accept items Monday
through Friday between the hours of 7:00 a.m. and 4:00 p.m. Submit
Affirmative Procurement Plan, compliance with FAR 52.223-9 submit
estimates of the percentage of recovered materials and FAR 52.223-4.
Recovered material certification as found at www.epa.gov/cpg/products.htm.

1.18 COMMUNICATIONS COORDINATION REQUIREMENTS

A.

CONTRACTOR shall, in order to effect the appropriate coordination and
obtain clearance to operate two-way radio and radio frequency transmitting
equipment on Scott AFB, contact the Frequency Management Office at
256-6464/2842, through the COTR.

1.19 SITE ACCESS AND SECURITY

A.

United States Air Force Security has jurisdiction over all activities on or
relevant to Scott Air Force Base. The CONTRACTOR, Subcontractors,
Suppliers, and any other persons and organizations performing or furnishing
any of the Work shall fully comply with any and all lawful orders of Air Force
Security Staff.

All CONTRACTOR access to the Site shall only be via the Mascoutah Gate
located at the south end of the Base off Illinois Hwy. 161. Entrance to the Site
shall be restricted and require issuance of a security pass or badge subject to
the requirements of Air Force Security. Provide on Contractor Letter Head
referencing project title, location and contract number, Individual’s Name and
Driver’s license number, Vehicle’s Tag number and whether company or
privately owned. Each vehicle must have available proof of insurance.
Processing of request will take 48 hours after submission to COTR.

The following is information pertaining to law enforcement and security
policies in effect at Scott Air Force Base. Questions or comments that concern
the Security Police, must be directed to the Police Services Section at 256-
5403 or 6-5403 on base, through the COTR.

1. Speed Limits: Speeding is not tolerated on Scott AFB. Speed should
never exceed 30 mph. Radar detectors are illegal and speed limits are
strongly enforced.

a. 10 mph in all parking lots.

b. 15 mph in Cardinal Creek Village housing area.

c. 20 mph in all other housing areas.

d 30 mph on Scott AFB roadways unless otherwise posted.
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2. Reserved/Prohibited Parking Areas:

a.  Reserved parking is marked by signs listing the person or category
for whom the space is reserved or stating which type of decal is
required to park in the space.

b.  Prohibited parking is marked by sign or yellow paint on the curb.

c.  Parking on the grass or seeded areas is strictly prohibited unless it
is required for contract completion, in the contract area only.
3. Crosswalks: Motorists are required to yield to anyone in or about to

enter a crosswalk.

4.  Joggers/Cyclists: Motorists are cautioned to look out for high numbers
of people engaged in exercise, especially during the middle of the day.

5. Traffic Citations: Violation of base traffic rules could affect
CONTRACTOR or individual access to the base. All provisions of the
Illinois Vehicle Code and Air Force Regulations are enforceable for all
drivers on Scott AFB. Actions taken as result of traffic citations:

a.  Notification to employer with required actions.
b.  Loss of base driving privileges.

c.  Fines.

d.  Barment from the base.

6.  Weapons: No firearms, plastic explosives, fireworks, or any object
which fires a projectile or explosive can be brought on base (except
approved construction equipment). Offenses of this nature will be
referred to the St. Clair County Sheriffs Office, the U.S. Magistrates
Court, or the Bureau of Alcohol, Tobacco and Firearms.

7. Gate Closures: Anytime a security system is activated or a hostile act is
committed on base, security procedures call for access gates to be closed
until the “all-clear” is given. Delays may occur when attempting to enter
or depart the base during such an incident.

8.  Controlled/Restricted Areas: Areas posted as Controlled or Restricted
Areas (including the flightline, taxiways and ramps) are clearly marked
with signs and constitute legal “No Trespassing” zones. Entry into these
areas is strictly prohibited unless specific written authority is granted.
Persons inadvertently entering a Controlled/Restricted area will be
apprehended by security personnel and treated as hostile until proper
identity can be confirmed. Personnel should cooperate with security
personnel in these types of situations since security personnel will
continue to elevate force with resistance received.

9.  Required Coordination: If required to block off a street or portion of a
street, before doing so, and with as much advance notice as possible,
CONTRACTOR shall coordinate with the Security Police Operations
Branch between 7:30 a.m. and 4:30 p.m., Monday through Friday, at
256-3674 through the COTR. Minimum 3 working days notice is
required.

10. Base Entry: Display Air Force Form 75 (Vehicle Pass), issued from the
Pass and Registration Office, in the front windshield on the lower left
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PART 3
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side for easy viewing by security personnel. These passes are not
interchangeable and must be accounted for at all times and turned in
upon contract completion. Current vehicle registration, valid driver's
license and vehicle insurance are mandatory when on Scott AFB.

D. CONTRACTOR shall ensure all pilferable items are secured when not in use.
E.  For Further Guidance or Specifics:
1. Crime Stop: 256-1100 (24-hour operation).
. Routine: 256-2223 (Law Enforcement Desk Sgt.) (24-hour operation).
3. Coordination: 256-3674 (Security Police Operations) (7:30 a.m. to
4:30 p.m.).
4.  Pass and Registration: 256-2709.
5. General Inquiries: 256-5956 (Joint Use Office).
6.  Emergencies: 911.
SUPPLEMENTS
A.  The supplements listed below, following “END OF SECTION,” are a part of
this Specification.
1. CONTRACTOR Hazardous Material Identification Form.
2. CONTRACTOR HM Identification Form.
PRODUCTS (NOT USED)
EXECUTION (NOT USED)
END OF SECTION

JULY 18,2001
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CONTRACTOR HAZARDOUS MATERIAL IDENTIFICATION FORM

Part I

This part is to be completed by CONTRACTOR prior to start date and shall be maintained on
the jobsite.

CONTRACTOR Company:

Proposed Work Term: to

CONTRACTOR Point of Contact:

Phone Number:

HM to be Used: | MSDS Quantity Disposal Used/Unused Material
Mfg./Product | Attached Used Procedures Removed from ANG
Installation

Note: This form is good for a 1 month period and is to be submitted to the hazardous material
pharmacy (HMP). All HM (hazardous material) used thereafter will be identified to
CONTRACTING OFFICER’s Representative for approval by the HMP. See Part II for
CONTRACTOR closeout procedures. HMP contact is Sean Matthews (775) 788-4558.

HMP Approval Signatures:

BEE (Bio Environmental Engineer/Tech):

BEEO (Bio Environmental Engineering Office):

ENV (Environmental Manager):

Safety Officer:
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CONTRACTOR HM IDENTIFICATION FORM
(Closeout Procedures)
Part 11
Attach this part to Part 1.

The CONTRACTOR shall accompany the Environmental Manager on the closeout
inspection to ensure all used/unused HM was removed from the installation.

Closeout Signatures: Date

ENV (Environmental Manager):

CONTRACTING OFFICER’s Representative:

CONTRACTOR:

MKE/160085.B1.B1 JULY 18,2001
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PART 1

1.1

1.2

1.3

SECTION 01010
SUMMARY OF WORK

GENERAL

SECTION INCLUDES

A.

This section describes the project and the work to be performed under the
Contract. Detailed requirements and the extent of work are stated in the
applicable specification sections and shown on the Drawings. Cost Options
are also described herein.

ORGANIZATION AND INTERPRETATION OF CONTRACT DOCUMENTS

A.

Specifications and Drawings included in these Contract Documents establish
the performance, quality requirements, location, and general arrangement of
materials and equipment, and establish the minimum standards for quality of
workmanship and appearance.

Piping work shown on the Drawings is intended to be depictive and may not
be an exact and complete representation of the actual finished work. Include
fittings, joints, supports, nut, bolts, and other accessories required to provide
complete and satisfactory piping systems, as specified, even though some
items may not be specifically shown on the Drawings.

WORK COVERED BY CONTRACT DOCUMENTS

A.

The completed Base Bid Work will provide the GOVERNMENT with
building construction and associated sitework as shown.

The Base Bid Work includes, but is not limited to, the following elements:

1. Relocation of communication and electrical lines.
Demolition and removal of abandoned storm drain, concrete curb and
gutter, and miscellaneous items, except for site demolition by
GOVERNMENT noted on Drawing C-1.

3. Modification to the Existing Flight Simulator Training Facility for new
building.

4.  Site grading to bring areas between buildings and parking lots or roads

to finish grade including adjustments to grade, replacing uncontrolled

fill with structural fill topsoil placement and finish grading.

Construction of utility connections.

Construction of building service areas.

Paving, excluding sidewalks and exterior break area.

Base Bid shall exclude seeding and landscaping.

PN
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9.  Construction of building, except as noted below:
a.  Base Bid excludes Operable Partitions, Overhead Projection
Screens and Lockers.

C.  The following are Optional Bid Items for the project:

1. Option 1—Provide unglazed porcelain stoneware floor tile (UPST)
flooring for Corridors 107 and 108 in lieu of VCT.

2. Option 2—Provide seeding, landscape plantings including shade trees,
ornamental trees, evergreen trees, large and small shrubs, perennials and
ornamental grasses and ground cover, shown on Drawings C-2, and
concrete sidewalks.

3. Option 4-Provide Operable Partitions, Overhead Projection Screens and
Lockers.

PART 2 PRODUCTS (NOT USED)

END OF SECTION

MKE/160085.B1.B1 JULY 18,2001
01010 2 SUMMARY OF WORK



126 ARW/IL ANG / FTU

SECTION 01025
MEASUREMENT AND PAYMENT

PART 1 GENERAL
1.1 ADMINISTRATIVE SUBMITTALS

A.  Schedule of Values: Submit schedule on AIA Document G703.

B.  Schedule of Estimated Progress Payments: Submit with initially approved
Schedule of Values.

C.  Application for Payment.

D. Final Application for Payment.

1.2 SCHEDULE OF VALUES

A.  Unit Price Work: Reflect unit price quantity and price breakdown from
conformed Bid Form.

B.  Lump Sum Work:

1. List Bonds and insurance premiums, mobilization, demobilization,
facility startup, and contract closeout separately.

2. Break down by Division 1 through 16 with appropriate subdivision of
each Specification and subcontractors for each.

C.  Anunbalanced or front-end loaded schedule will not be acceptable.

D.  Summation of the complete Schedule of Values representing all Work shall
equal the Contract Price. No more than 5 percent of the work (as measured by
the Schedule of Values) shall be scheduled in the last 10 percent of the
contract performance period.

E.  Submit schedule of values on 3.5-inch, 1.44 mb diskettes, in a spreadsheet
format compatible with the latest version of Excel.

1.3 APPLICATION FOR PAYMENT

A. Referto FAR 52.232-5, “Payments Under Fixed Price Construction
Contracts.”

B.  Use AIA Document G702.
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1.4

MEASUREMENT—GENERAL

A.

Weighing, measuring, and metering devices used to measure quantity of
materials for Work shall be suitable for purpose intended and conform to
tolerances and specifications as specified in National Institute of Standards
and Technology, Handbook 44.

Whenever pay quantities of material are determined by weight, the material
shall be weighed on scales furnished by CONTRACTOR and certified
accurate by the state agency responsible. A weight or load slip shall be
obtained from the weigher and delivered to the COTR at the point of delivery
of the material.

If material is shipped by rail, the car weights will be accepted provided that
actual weight of material only will be paid for and not minimum car weight
used for assessing freight tariff, and provided further that car weights will not
be acceptable for material to be passed through mixing plants.

Vehicles used to haul material being paid for by weight shall be weighed
empty daily and at such additional times as required by COTR/CM. Each
vehicle shall bear a plainly legible identification mark.

All materials which are specified for measurement by the cubic yard measured
in the vehicle shall be hauled in vehicles of such type and size that the actual
contents may be readily and accurately determined. Unless all vehicles are of
uniform capacity, each vehicle must bear a plainly legible identification mark
indicating its water level capacity. All vehicles shall be loaded to at least their
water level capacity. Loads hauled in vehicles not meeting the above
requirements or loads of a quantity less than the capacity of the vehicle,
measured after being leveled off as above provided, will be subject to
rejection, and no compensation will be allowed for such material.

Where measurement of quantities depends on elevation of existing ground,
elevations obtained during construction will be compared with those shown on
Drawings. Variations of 1 foot or less will be ignored, and profiles shown on
Drawings will be used for determining quantities.

Units of measure shown on the Bid Form shall be as follows unless specified
otherwise.

Item Method of Measurement

AC Acre—Field Measure by COTR/CM

CYy Cubic Yard—TField Measure by COTR/CM within the
limits specified or shown
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Item Method of Measurement
CY-VM Cubic Yard—Measured in the Vehicle by Volume
EA Each—Field Count by COTR/CM
GAL Gallon—Field Measure by COTR/CM
HR Hour
LB Pound(s)—Weight Measure by Scale
LF Linear Foot—Field Measure by COTR/CM
LS Lump Sum—Unit is one; no measurement will be made
SF Square Foot
SY Square Yard
TON Ton—Weight Measure by Scale (2,000 pounds)

1.5 PAYMENT
A. General:

1. Progress payments will be made monthly.
2. The date for CONTRACTOR’s submission of monthly Application for
Payment shall be established at the Preconstruction Conference.

B.  Payment shall be made according to the items shown and CONTRACTOR
pricing provided on the conformed Bid Form. Items on the conformed Bid
Form consist of a combination of lump sum and unit price items. Descriptions
of the items are:

1. Lump Sum Items:
Item Description
Base Bid Includes all demolition, sitework, landscaping

work, building construction, and all other
work not included in the other bid items.

1.6 NONPAYMENT FOR REJECTED OR UNUSED PRODUCTS
A.  Payment will not be made for following:

1. Loading, hauling, and disposing of rejected material.
2. Quantities of material wasted or disposed of in manner not called for
under Contract Documents.
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3. Rejected loads of material, including material rejected after it has been
placed by reason of failure of CONTRACTOR to conform to provisions
of Contract Documents.

Material not unloaded from transporting vehicle.

Material delivered but not installed.

Defective Work not accepted by Contracting Officer.

Material remaining on hand after completion of Work.

NS s

1.7 PARTIAL PAYMENT FOR STORED MATERIALS AND EQUIPMENT

A. Referto FAR 52.232-5, “Payments Under Fixed Price Construction
Contracts.”

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION
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PART 1

1.1

1.2

1.3

SECTION 01040
COORDINATION

GENERAL

ADMINISTRATIVE SUBMITTALS

A.

B.

Statement of Qualification (SOQ) for land surveyor or civil engineer.

Photographs and other records of examination.

REFERENCE DOCUMENTS

A.

The following document is available for review and/or purchase from the
Contracting Officer:

1. Site Investigation Report for the 126 ARW Flight Simulator Facility,
Scott AFB, Illinois, dated June 1999, prepared by Hanson Engineers,
Inc. This is the geotechnical engineering report for the specific facility
indicated.

OTHER WORK

A.

Coordination of GOVERNMENT’s Work by Others: Reference other parts of
the Contract Documents for coordination of GOVERNMENT’s work by
others, if any, and coordinate CONTRACTOR’s Work with GOVERNMENT
COTR. Refer to Section SUMMARY OF WORK and notes on Drawing C-1.

Public Utilities and Agencies: Coordinate Utilities through COTR for
scheduling.

I. Gas:
a. Agency and Contact Person:
linois Power
1050 West Boulevard
PO Box 428
Belleville, IL 62222-0428
Mr. Gary Sheerin
618 - 236-6271
b.  Work to be performed by Illinois Power includes design and
construction of gas line abandonment, new mains and new
building services for the facility.
c.  Work to be performed by Illinois Power shall be scheduled by
126 ARW.
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1.4

MKE/160085.B1.B1
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2.

Scott AFB:
a. Agency and Contact Person:
375 Airlift Wing (AW)
701 Hangar Rd.
Scott AFB, IL 62225
Mr. John Patterson
375 AW/CE Chief of Planning and Programming
618 - 256-4764.

UTILITIES/INFRASTRUCTURE

A.

Coordinate Work through COTR with various utilities within Project limits.
Notify applicable utilities prior to commencing Work, if damage occurs, or if
conflicts or emergencies arise during Work.

1.

Power: Scott AFB:

a. Contact Person: Mr. Fred Krems, 375 CES/CEOL
b.  Telephone: 618-256-4973.

Gas: Illinois Power:

a.  Contact Person: Mr. Gary Sheerin.

b.  Telephone: 618-236-6271.

Telephone: Ameritech:

a. Contact Person: MSG Michael Nowak

b.  Telephone: 618-222-5808.

Cable Television: TCI:

a. Contact Person: MSG Michael Nowak

b.  Telephone: 618-222-5808.

Domestic Water: Scott AFB:

a. Contact Person: Mr. Bill Micka, 375 CW/CECD.
b.  Telephone: 618-256-4766.

Sanitary Sewer: Scott AFB:

a. Contact Person: Mr. Bill Micka, 375 CW/CECD.
b.  Telephone: 618-256-4766.

Storm Sewer System: Scott AFB:

a. Contact Person: Mr. Paul Schmidt, 375 CES/CED.
b.  Telephone: 618-256-4823.

Military Communications System:

a. Contact Person: Mr. Richard Zienda, 375 CS/SCX.
b.  Telephone: 618-576-3436.

Scott AFB Roadways:

a. Contact Person: Mr. Bill Micka, 375 CW/CECD.
b.  Telephone: 618-256-4766.

JULY 18,2001
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1.5 PROJECT MEETINGS
A. General:

1. COTR/CM: Schedule physical arrangements for meetings throughout
progress of Work, prepare meeting agenda with GOVERNMENT and
CONTRACTOR input and distribute with written notice of each
meeting, preside at meetings, record minutes to include significant
proceedings and decisions, and reproduce and distribute copies of
minutes within 3 days after each meeting to participants and parties
affected by meeting decisions.

2. Representatives of GOVERNMENT, CONTRACTOR, and
Subcontractors shall attend meetings, as needed.

B.  Preconstruction Conference:

1.  CONTRACTOR shall be prepared to discuss the following subjects, as a
minimum:
a.  Required schedules.
b.  Status of Bonds and insurance.
c. Sequencing of critical path work items.
d Project changes and clarification procedures (requests for
Information, or RFI’s).
e. Use of site, access, office and storage areas, security and
temporary facilities.
f. Major product delivery and priorities.
g.  CONTRACTOR’s safety plan and representative.
h.  Progress payment procedures.
2. Attendees may include but not be limited to:
GOVERNMENT’s representatives.
Scott AFB representatives.
COTR/CM.
COTR/CM’s representatives.
Utility representatives and others as appropriate.
3. Requlred Attendees include:
a. CONTRACTOR s resident superintendent.
b. CONTRACTOR’s quality control representative.
c.  Subcontractors’ representatives whom CONTRACTOR may
desire or COTR/CM may request to attend.

opo o

C.  Progress Meetings:

1.  COTR/CM will schedule regular progress meetings at site, conducted
weekly to review Work progress, progress schedule, Shop Drawing and
Sample submissions schedule, Application for Payment, contract
modifications, and other matters needing discussion and resolution.
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Attendees will include:

GOVERNMENT’s representative(s), as appropriate.

Scott AFB representatives.

CONTRACTOR, Subcontractors, and Suppliers, as appropriate.
COTR/CM’s representative(s).

Utility representatives and others as appropriate.

oo o

D.  Other Meetings: In accordance with Contract Documents and as may be
required by GOVERNMENT and COTR/CM.

1.6 SEQUENCE OF WORK

A. Include the Milestones and sequences of Work specified herein as a part of the
progress schedule required under Section 01310, PROGRESS SCHEDULES.

B.  Beresponsible for bypass facilities and temporary connections required to
maintain GOVERNMENT’s operations. Site demolition (NIC) will take place
prior to the CONTRACTOR commencing with the specified work. Site
demolition will be performed by the GOVERNMENT and will include
removal of existing parking lot pavement and backfilling all clean fill.

C.  Utility service interruptions shall be addressed in accordance with
Section 01001, GENERAL REQUIREMENTS, and the following:

1.

MKE/160085.B1.B1
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Describe the reason, anticipated length of time, and areas affected by
any proposed utility outage in a written request to the COTR/CM.
Provide temporary provisions for continuous power supply to critical
existing facility components if requested.

Perform Work continuously during critical connections and
changeovers, and as required to prevent interruption of
GOVERNMENT’s operations.

Coordinate proposed Work with the COTR/CM and facility operations
personnel before effecting unit shutdowns. Under no circumstances
cease Work at the end of a normal working day if such actions may
inadvertently cause a cessation of any facility operating process, in
which case, remain onsite until necessary repairs are complete.

Do not close lines, open valves, or take other action which would affect
the operation of existing systems, except as specifically required by the
Contract Documents and after approval of GOVERNMENT and COTR.
Such actions will be considered by GOVERNMENT and COTR upon
48 hours written notice to COTR.
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1.7 ADJACENT FACILITIES AND PROPERTIES
A. Examination:

1. After Effective Date of the Agreement and before Work at site is started,
CONTRACTOR, COTR/CM, and Scott AFB personnel shall make
thorough examination of pre-existing conditions including existing
buildings, structures, and other improvements in vicinity of Work, as
applicable, which might be damaged by construction operations.
Periodic reexamination shall be jointly performed to include, but not
limited to, cracks in structures, settlement, leakage, and similar
conditions.

2. Record observations for signature of COTR/CM and CONTRACTOR.

B. Documentation:

1. All photography shall be taken with a digital camera:

a. The CONTRACTOR shall be required to photographically
document all phases of the project including pre-construction,
construction, and post-construction site conditions and progress.
Project photographs shall be taken on a weekly basis beginning
immediately after Notice to Proceed (NTP), in advance of
construction activities, and continuing throughout the project until
final acceptance has been formerly obtained from the Contracting
Officer.

b.  Weekly photographs shall be taken utilizing digital technology. A
minimum of fifteen (15) color exposures shall be taken weekly,
ensuring that every aspect of the site and adjacent properties as
well as the interior and exterior of all new or impacted structures
is documented. The COTR/CM reserves the right to select the
locations and/or vantage points from which the photographs will
be taken as well as the actual content of the photographs. A
minimum of four (4) photographs shall be taken from the identical
vantage point and same direction each interval to facilitate a time
motion sequence, as coordinated by the COTR/CM.

c.  Digital photographs shall have a minimum resolution of 1152 x
864 pixels and 24 bit, millions of colors as produced by a Kodak
DC210 or DC120 Zoom camera or equivalent. Digital images
shall be archived utilizing the Watermark Photo Management
System, current version, or approved equal.

d.  All project photographs shall be labeled with the following
information:

1)  Project name

2)  Date and time photo was taken
3)  Photographer’s name

4)  Caption (30 characters max)
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5)  Description
6) Location and/or area designation
7)  Schedule activity number as appropriate

e.  Digital images shall be annotated within the Watermark software.
Digital images shall be delivered in Watermark export packages
on compact disc(s) which are individually labeled with the project/
owner’s name week and year images were produced, and contract
number.

f. All photographs shall be delivered to the COTR/CM office within
five business days of being taken.

2. Submit two copies of photographs or other records documenting
examination for COTR/CM’s signature. COTR/CM will review, sign,
and return one record copy of every observation document and
photograph to CONTRACTOR to be kept on file in CONTRACTOR’s
field office as site records.

3. These observations and photographs are intended for use as indisputable
evidence in ascertaining whether and to what extent damage occurred as
a result of CONTRACTOR’s operations, and are for protection of
adjacent property owners, CONTRACTOR, and GOVERNMENT.

1.8 SCOTT AFB FACILITIES
A.  Comply with Section 01001, GENERAL REQUIREMENTS.
B.  Operation of Existing Facilities:

1. Continuous operation of existing Scott AFB facilities is of critical
importance. Schedule and conduct activities to enable existing facilities
to operate continuously, unless otherwise specified.

2. Conduct Work outside regular working hours only on prior written
consent of COTR/CM to meet Project schedule and avoid undesirable
conditions.

3. Do not proceed with Work affecting a facility’s operation without
obtaining COTR/CM’s advance approval of the need for and duration of
such Work.

C. Relocation of Existing Facilities:

1. During construction, it is expected that minor relocations of Work will
be necessary.

2. Provide complete relocation of existing structures and underground
facilities, including piping, utilities, equipment, structures, electrical
conduit wiring, electrical duct bank, and other necessary items.

3. Use only new materials for relocated facility. Match materials of
existing facility, unless otherwise shown or specified.

4.  Perform relocations to minimize downtime of existing facilities.
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5. Install new portions of existing facilities in their relocated position prior
to removal of existing facilities, unless otherwise accepted by
COTR/CM.

1.9 PHYSICAL CONDITIONS

A.

Exercise reasonable care to verify locations of existing subsurface structures
and underground facilities.

Thoroughly check immediate and adjacent areas subject to excavation by
visual examination (and by electronic metal and pipe detection equipment, as
necessary) for indications of subsurface structures and underground facilities.

Make exploratory excavations where existing underground facilities or
structures may potentially conflict with proposed underground facilities or
structures. Conduct exploratory excavations in presence of COTR/CM and
sufficiently ahead of construction to avoid possible delays to
CONTRACTOR’s Work.

1.10 REFERENCE POINTS AND SURVEYS

A.

Location of new building shall be off existing Flight Simulator Training
Facility.

Elevation of first floor of new building shall match existing Flight Simulator
Training Facility.

CONTRACTOR shall perform specific construction layout.

Dimensions for lines and elevations for grades of structures, appurtenances,
and utilities are indicated on Drawings, together with other pertinent
information required for laying out Work. If conditions vary from those
indicated, notify COTR/CM immediately, who will make minor adjustments
required.

COTR/CM may perform checks to verify accuracy of CONTRACTOR’s
layout Work and that completed Work complies with Contract Documents.

Any existing survey points or other control markers destroyed without proper
authorization will be replaced by owner of the survey points or control
markers at the CONTRACTOR’s expense.

CONTRACTOR’s Responsibilities:

1.  Provide additional survey and layout required.
2. Locate and protect reference points prior to starting site preparation.
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PART 2
PART 3

3.1

3. Notify COTR/CM at least 3 working days in advance of time when
grade and line to be provided by others will be needed.

4.  Check and establish exact location of existing facilities prior to
construction of new facilities and any connections thereto.

5. Inevent of discrepancy in data or staking provided by COTR/CM,
request clarification before proceeding with Work.

6.  Preserve and leave undisturbed control staking until COTR/CM has
completed checks it deems necessary.

7. Re-establish reference points resulting from destruction by
CONTRACTOR’s operations.

8. Retain professional land surveyor or civil engineer registered in state of
[llinois who shall perform or supervise engineering surveying necessary
for additional construction staking and layout.

9.  Maintain complete accurate log of survey Work as it progresses as a
Record Document.

10.  On request of COTR/CM, submit documentation.

11. Provide competent employee(s), tools, stakes, and other equipment and
materials as COTR/CM may require to check layout, survey, and
measurement Work performed by others.

12.  Cooperate with COTR/CM so that checking and measuring may be
accomplished with least interference to CONTRACTOR’s operations.

PRODUCTS (NOT USED)

EXECUTION

CUTTING, FITTING, AND PATCHING

A.

Cut, fit, adjust, or patch Work and work of others, including excavation and
backfill and paving or other final surfacing elements as required, to make
Work complete.

Obtain prior written authorization of COTR/CM before commencing Work to
cut or otherwise alter:

1. Structural or reinforcing steel, or any structural member.
2. Weather- or moisture-resistant elements.

3.  Efficiency, maintenance, or safety of element.

4.  Work of others.

Refinish surfaces to provide an even finish.

1. Refinish continuous surfaces to nearest intersection.
Finish restored surfaces to such planes, shapes, and textures that no
transition between existing work and Work is evident in finished
surfaces.
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D. Restore existing work, underground facilities, and surfaces that are to remain
in completed Work including concrete-embedded piping, conduit, and other
utilities as specified and as shown.

E.  Make restorations with new materials and appropriate methods as specified for
new Work of similar nature; if not specified, use best recommended practice
of manufacturer or appropriate trade association.

F.  Fit Work airtight to pipes, sleeves, ducts, conduit, and other penetrations
through surfaces and fill voids.

G. Remove specimens of installed Work for testing when requested by CO.

END OF SECTION

MKE/160085.B1.B1 JULY 18, 2001
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PART 1

1.1

SECTION 01092
ABBREVIATIONS

GENERAL

REFERENCE TO STANDARDS AND SPECIFICATIONS OF TECHNICAL
SOCIETIES

A.

Reference to standards and specifications of technical societies and reporting
and resolving discrepancies associated therewith shall be as provided in the
Contract Clauses, and as may otherwise be required herein and in the
individual Specification sections.

Work specified by reference to the published standard or specification of a
government agency, technical association, trade association, professional
society or institute, testing agency, or other organization shall meet the
requirements or surpass the minimum standards of quality for materials and
workmanship established by the designated standard or specification.

Where so specified, products or workmanship shall also meet or exceed the
additional prescriptive or performance requirements included within the
Contract Documents to establish a higher or more stringent standard of quality
than that required by the referenced standard.

Where two or more standards are specified to establish quality, the product
and workmanship shall meet or exceed the requirements of the most stringent.

Where both a standard and a brand name are specified for a product in the
Contract Documents, the proprietary product named shall meet or exceed the
requirements of the specified reference standard.

Copies of standards and specifications of technical societies:

1. Copies of applicable referenced standards have not been bound in these
Contract Documents.

2. Where copies of standards are needed by the CONTRACTOR, obtain a
copy or copies directly from the publication source and maintain in an
orderly manner at the site as Work site records, available to the
CONTRACTOR's personnel, Subcontractors, Contracting Officer, and
COTR/CM.
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1.2 ABBREVIATIONS

A.  Abbreviations for trade organizations and government agencies: Following is
a list of construction industry organizations and government agencies to which
references may be made in the Contract Documents, with abbreviations used.

1.

3.

7.
8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

MKE/160085.B1.B1
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AA
AABC
AAMA

AASHTO

ACI
AFBMA

AGA
AGMA
Al
AISC
AISI
AITC
ALS
AMA
AMCA
ANSI
APA
API
APWA
AREA
ARI
ASA
ASAE
ASCE
ASHRAE

ASNT
ASME
ASTM
AWI
AWPA
AWPB
AWPI
AWS
AWWA
BHMA

Aluminum Association

Associated Air Balance Council

American Architectural Manufacturers
Association

American Association of State Highway and
Transportation Officials

American Concrete Institute

Anti-Friction Bearing Manufacturers'
Association

American Gas Association

American Gear Manufacturers' Association
Asphalt Institute

American Institute of Steel Construction
American Iron and Steel Institute

American Institute of Timber Construction
American Lumber Standards

Acoustical Materials Association

Air Movement and Control Association
American National Standards Institute
American Plywood Association

American Petroleum Institute

American Public Works Association
American Railway Engineering Association
Air Conditioning and Refrigeration Institute
American Standards Association

American Society of Agricultural Engineers
American Society of Civil Engineers
American Society of Heating, Refrigerating and
Air-Conditioning Engineers, Inc.

American Society for Nondestructive Testing
American Society of Mechanical Engineers
American Society for Testing and Materials
Architectural Wood Work Institute
American Wood Preservers' Association
American Wood Preservers Bureau
American Wood Preservers' Institute
American Welding Society

American Water Works Association
Builders Hardware Manufacturers' Association

JULY 18,2001
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36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.
47.
48.
49.
50.
51.

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.

72.

73.
74.

MKE/160085.B1.B1
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CBMA
CDA
CES/CEO
CGA
CIPRI
CISPI
CM
CMAA
CO

COTR or COTR/CM

CRSI
CS
CSA
CSI
CTSS
EJCDC

ETL
FCC
FEMA
FGMA
FM
Fed. Spec.
FS

GA

HI
HMI
ICBO
ICEA
IDOT
IEEE

IEPA
IES
IFI
ISA
ISO
JIB

MIA
Mil. Sp. or MIL
MS

Certified Ballast Manufacturers' Association
Copper Development Association

Civil Engineering Squadron/Operations
Compressed Gas Association

Cast Iron Pipe Research Institute

Cast Iron Soil Pipe Institute

Construction Manager (CH2M Hill)

Crane Manufacturers' Association of America
Contracting Officer

Contracting Officer’s Technical
Representative/Construction Manager (on
behalf of CO)

Concrete Reinforcing Steel Institute
Commercial Standard

Canadian Standards Association
Construction Specifications Institute
Caltrans Standard Specification

Engineers Joint Contract Documents'
Committee

Engineering Test Laboratories

Federal Communications Commission
Federal Emergency Management Agency
Flat Glass Marketing Association

Factory Mutual

Federal Specifications

Federal Specification

Gypsum Association

Hydraulic Institute

Hoist Manufacturers' Institute

International Conference of Building Officials
Insulated Cable Engineers' Association
Illinois Department of Transportation
Institute of Electrical and Electronics Engineers,
Inc.

[llinois Environmental Protection Agency
[lluminating Engineering Society
Industrial Fasteners Institute

Instrument Society of America
Insurance Service Office

Joint Industry Conferences of Hydraulic
Manufacturers

Marble Institute of America

Military Specification

Military Specifications
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75.
76.

77.
78.
79.
80.
81.
82.
3.
&4.
85.

86.
87.
88.

&9.
90.
91.
92.
93.

94.
95.
96.
97.
98.

99

100.
101.
102.
103.
104.

105.
106.

107.
108.
109.
110.
I11.

MMA
NAAMM

NACE
NBHA
NEC
NECA
NEMA
NESC
NFPA
NHLA
NHPMA

NLMA
NRCA
NSF

NSPE
NTMA
NWWDA
OECI
OSHA

OWNER
PCI

PEI

PPI

PS

RMA
SAE
SCPRF
SDI
SDI
SIGMA

SJI
SMACNA

SPI
SSPC
SWI
TEMA
TCA

Monorail Manufacturers' Association
National Association of Architectural Metal
Manufacturers

National Association of Corrosion Engineers
National Builders' Hardware Association
National Electrical Code

National Electrical Contractor's Association
National Electrical Manufacturers' Association
National Electric Safety Code

National Fire Protection Association

National Hardwood Lumber Association
Northern Hardwood and Pine Manufacturer's
Association

National Lumber Manufacturers' Association
National Roofing Contractors Association
National Sanitation Foundation Testing
Laboratory

National Society of Professional Engineers
National Terrazzo and Mosaic Association
National Wood Window and Door Association
Overhead Electrical Crane Institute
Occupational Safety and Health Act (both
Federal and State)

Government

Prestressed Concrete Institute

Porcelain Enamel Institute

Plastic Pipe Institute

Product Standards Section-U.S. Department of
Commerce

Rubber Manufacturers' Association

Society of Automotive Engineers

Structural Clay Products Research Foundation
Steel Deck Institute

Steel Door Institute

Sealed Insulating Glass Manufacturing
Association

Steel Joist Institute

Sheet Metal and Air Conditioning Contractors
National Association

Society of the Plastics Industry

Steel Structures Painting Council

Steel Window Institute

Tubular Exchanger Manufacturers' Association
Tile Council of America

JULY 18,2001
ABBREVIATIONS



126 ARW/IL ANG / FTU

112. UBC Uniform Building Code

113. UFC Uniform Fire Code

114. UL Underwriters Laboratories Inc.

115. UMC Uniform Mechanical Code

116. US U.S. Bureau of Standards

117. USBR U.S. Bureau of Reclamation

118. WCLIB West Coast Lumber Inspection Bureau

119. WWPA Western Wood Products Association
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION
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PART 1

1.1

MKE/160085.B1.B1
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SECTION 01300
SUBMITTALS
GENERAL

GENERAL

A. Inquiries: Direct to COTR or Contracting Officer regarding procedure,
purpose, or extent of Submittal.

B.  Timeliness: Schedule and make submissions in accordance with requirements
of individual Specification sections and in such sequence as to cause no delay
in Work or in work of other contractors.

C.  Identification of Submittals:

1.  Complete, sign, and transmit with each Submittal package, one
transmittal of AF Form 3000 attached at the end of this section.

2. Identify each Submittal with the following numbering and tracking
system:
a. Sequentially number each Submittal.
b.  Resubmission of a Submittal will have original number with

sequential numeric decimal suffix.

3. Format: Orderly, indexed with labeled tab dividers.

4.  Show date of submission.

5. Show Project title and Contracting Officer's contract identification and
contract number.

6.  Show names of CONTRACTOR, Subcontractor or Supplier, and
manufacturer as appropriate.

7. Identify, as applicable, Contract Document section and paragraph to
which Submittal applies.

8. Identify Submittal type; submit only one type in each Submittal package.

9.  Identify and indicate each deviation or variation from Contract
Documents.

D. Resubmissions: Clearly identify each correction or change made.
E. Incomplete Submittal Submissions:

1.

Contracting Officer will return the entire Submittal for
CONTRACTOR's revision/correction and resubmission.

JULY 18,2001
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2. Submittals which do not clearly bear CONTRACTOR's specific written
indication of CONTRACTOR review and approval of Submittal or
which are transmitted with an unsigned or uncertified submission form
or as may otherwise be required will be returned to CONTRACTOR
without review.

F.  COTR/CM's Review: COTR/CM will act upon CONTRACTOR's Submittal
and transmit response to CONTRACTOR not later than 30 days after receipt,
unless otherwise specified. Resubmittals will be subject to the same review
time.

G.  Schedule Delays:

1. No adjustment of Contract Times or Price will be allowed due to
COTR/CM's review of Submittals, unless all of the following criteria
are met:

a. CONTRACTOR has notified Contracting Officer/COTR/CM in
writing that timely review of Submittal in question is critical to
progress of Work, and has received Contracting
Officer/COTR/CM's written acceptance to reflect such on current
accepted submissions and progress schedule. Written agreement
by the Contracting Officer/COTR/CM to reduce Submittal review
time will be made only for unusual and CONTRACTOR justified
reasons. Acceptance of a progress schedule containing Submittal
review times less than specified or less than agreed to in writing
by Contracting Officer/COTR/CM will not constitute Contracting
Officer/COTR/CM's acceptance of the review times.

b.  Contracting Officer/COTR/CM has failed to review and return
first submission of a Submittal within agreed time indicated on
current accepted schedule of submissions.

c. CONTRACTOR demonstrates that delay in progress of Work is
directly attributable to Contracting Officer/COTR/CM's failure to
return Submittal within time indicated and accepted by
Contracting Officer/COTR/CM.

2. No adjustment of Contract Times or Price will be allowed due to delays
in progress of Work caused by rejection and subsequent resubmission of
Submittals, including multiple resubmissions.

1.2 SHOP DRAWINGS AND SAMPLES
A. Copies:

1. Shop Drawings and Product Data: Six.
2. Samples: Two, unless otherwise specified in individual Specification
sections.

MKE/160085.B1.B1 JULY 18, 2001
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B.  General: Submit to COTR/CM as required by individual Specification
sections.

C. Identify and Indicate:

1. Pertinent Drawing sheet(s) and detail number(s), products, units and
assemblies, and system or equipment identification or tag numbers.
2. Critical field dimensions and relationships to other critical features of

Work.
3. Samples: Source, location, date taken, and by whom.
4. Each deviation or variation from Contract Documents.

D. Design Data: When specified, provide Project-specific information as required
and as necessary to clearly show calculations, dimensions, logic and
assumptions, and referenced standards and codes upon which design is based.

E.  Foreign Manufacturers: When proposed, include following additional
information:

1. Names and addresses of at least two companies closest to Project that
maintain technical service representatives.

2. Complete inventory of spare parts and accessories for each piece of
equipment.

F.  Preparation:

1. Format: Whenever possible, schedule for and combine Shop Drawings
and Samples required for submission in each Specification section or
division into a single Submittal package. Also combine product data for
like items into a single Submittal package.

2. Present in a clear and thorough manner and of sufficient detail to show
kind, size, arrangement, and function of components, materials, and
devices and compliance with Contract Documents. Identify details by
reference to sheet and detail, and schedule or room numbers shown on
Drawings.

3. Reproducible Copy:

a.  Preferred Minimum Sheet Size: 8-1/2- by 11-inch and 11- by
17-inch pages, suitable for photocopying.

b.  Larger than 11- by 17-Inch Sheets: 22-inch by 34-inch blue lines
or photo copies, suitable.

4.  Piping Systems: Drawn to scale.

5. Product Data: Clearly mark each copy to identify pertinent products or
models and show performance characteristics and capacities, dimensions
and clearances required, wiring or piping diagrams and controls, and
external connections, anchorages, and supports required.

MKE/160085.B1.B1 JULY 18, 2001
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6.  Equipment and Component Titles: Identical to title shown on Drawings.
7. Manufacturer's standard schematic drawings and diagrams as follows:

a.

b.

Modify to delete information that is not applicable to Work.
Supplement standard information to provide information
specifically applicable to Work.

G.  Shop Drawing Disposition: COTR will review, mark, stamp as appropriate,
and forward marked-up copies to the Contracting Officer. Copies of shop
drawings will be distributed according to the disposition rendered:

1. Approved as Submitted (for incorporation in Work):

a.
b.
C.

d.

.

One copy—Contracting Officer.

One copy—COTR.

Two copies—CM’’s files (field and submittal reviewing office
files).

Remaining copies returned to CONTRACTOR appropriately
annotated.

CONTRACTOR may begin to implement activities to incorporate
specific product(s) or Work covered by Submittal.

2. Approved as Noted (for incorporation in Work):

a.
b.
C.

d.

One copy—Contracting Officer.

One copy—COTR.

Two copies—CM’’s files (field and submittal reviewing office
files).

Remaining copies returned to CONTRACTOR appropriately
annotated.

CONTRACTOR may begin to implement activities to incorporate
product(s) or Work covered by Submittal, in accordance with
COTR/CM's notations.

3.  Disapproved:

a.
b.
C.

d.

f.

One copy—Contracting Officer.

One copy—COTR.

Two copies—CM’’s files (field and submittal reviewing office
files).

Remaining copies returned to CONTRACTOR appropriately
annotated.

CONTRACTOR shall make corrections or develop replacement
and resubmit (in same manner and quantity as specified for
original submission).

Submittal is not approved.

H.  Sample Disposition: Same as Shop Drawing disposition; samples will not be

returned.

MKE/160085.B1.B1
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1.3 ADMINISTRATIVE SUBMITTALS

A.  Copies: Submit four, unless specified otherwise.

B.  Description: Submittals that are not Shop Drawings or Samples, or that do not
reflect quality of product or method of construction. May include, but not
limited to those Submittals identified below.

C.  Applications for Payment (and Cash Allowance Data and Values): Meet
requirements of Section 01025, MEASUREMENT AND PAYMENT.

D. Construction Photographs: In accordance with Section 01040,
COORDINATION, and as may otherwise be required in the Contract
Documents.

E.  Progress Reports and Quantity Charts: As may be required in Section 01310,
PROGRESS SCHEDULES.

F.  Schedules:

1. Progress Schedule(s): Meet the requirements of Section 01310,

PROGRESS SCHEDULES.

2. Schedule of Values: Meet requirements of Section 01025,

MEASUREMENT AND PAYMENT.

3. Schedule of Submittal Submissions:

a. Submit AF Form 66, Schedule of Material Submittals, that is
attached at the end of this section within 10 days following Notice
to Proceed or otherwise requested by the COTR and approved in
writing by the Contracting Officer.

b.  Include the following other required submissions:

1)  Training plans.

2)  Test procedures.

3)  Operation and maintenance manuals.

4)  Record documents.

5)  Specifically required certificates, warranties, and service
agreements.

c.  Coordinate with progress schedule and prepare submissions to
show for each Submittal, at a minimum, the following:

1)  Estimated submission date to COTR/CM.

2)  Specifically requested and clearly identified COTR/CM
review time if shorter than that set forth herein, with
justification for such request and critical dates Submittals
will be needed from COTR/CM.
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3)  For the first 6-month period from the date the Notice To
Proceed or following any update or adjustment of the
submissions, the estimated submission date shall be week,
month, and year; for submissions beyond 6-month time
period, show closest month and year.

d.  Submit to COTR/CM monthly (i) updated list of changes that
have occurred, otherwise submit a written communication
confirming existing list, and (ii) adjusted submissions reflecting
submission activity planned for forthcoming 6-month time period
and beyond. Coordinate with progress schedule updates.

G. Training Materials: Meet the requirements of Section 01640,
MANUFACTURERS' SERVICES.

H.  Submittals Required by Laws, Regulations, and Governing Agencies:

1. Submit promptly notifications, reports, certifications, payrolls, and
otherwise as may be required, directly to the applicable federal, state, or
local governing agency or their representative.

2. Transmit to COTR/CM for Contracting Officer's records one copy of
correspondence and transmittals (to include enclosures and attachments)
between CONTRACTOR and governing agency.

L Disposition: COTR/CM will review, stamp, and indicate requirements for
resubmission or acceptance on Submittal as follows:

1.  Accepted:

a.  Schedules: Acceptance will indicate that schedules provide for the
orderly progression of the Work to completion within any
specified milestones and the Contract Times, but such acceptance
will neither impose on COTR/CM responsibility for the
sequencing, scheduling, or progress of the Work nor interfere with
or relieve CONTRACTOR from CONTRACTOR's full
responsibility therefor.

b.  Acceptance of other Administrative Submittals will indicate that
Submittal conforms to intent of Contract Documents as to form
and substance.

c. CONTRACTOR may proceed to perform Submittal related Work.
d.  One copy furnished Contracting Officer.
e.  One copy furnished COTR.
f. One copy retained in CM's file.
g.  Remaining copies returned to CONTRACTOR appropriately
annotated.
MKE/160085.B1.B1 JULY 18,2001
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Rejected as Noted:

a.

b.

One copy retained in COTR/CM's file.

Remaining copies returned to CONTRACTOR appropriately
annotated with a disapproval letter from the Contracting Officer.
CONTRACTOR shall revise/correct or develop replacement and
resubmit.

1.4 QUALITY CONTROL SUBMITTALS

A.  Certificates:

1.

Manufacturer's Certificate of Compliance:

a.

d.

When specified in individual Specification sections or where
products are specified to a recognized standard or code, submit
prior to shipment of product or material to the site.

COTR/CM may permit use of certain materials or assemblies prior
to sampling and testing if accompanied by accepted certification
of compliance.

Signed by product manufacturer certifying that materials,
manufacture, and product specified conforms to or exceeds
specified requirements and intent for which product will be used.
Submit supporting reference data, affidavits, and certifications as
appropriate.

May reflect recent or previous test results on material or product,
but must be acceptable to COTR/CM.

Certificates of Successful Testing or Inspection: Submit when testing or
inspection is required by Laws and Regulations or governing agency or

specified in the individual Specification sections.

Manufacturer's Certificate of Proper Installation: As required in Section
01640, MANUFACTURERS' SERVICES.

B.  Operation and Maintenance Manual: As required in Section 01430,
OPERATION AND MAINTENANCE DATA.

C. Statements of Qualification: Evidence of qualification, certification, or
registration. As required in these Contract Documents to verify qualifications
of professional land surveyors, engineers, materials testing laboratories,
specialty Subcontractors, trades, specialists, consultants, installers, and other
professionals.

MKE/160085.B1.B1
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Tests required by Contract Documents to be performed by CONTRACTOR
and that require test certificates be submitted to the COTR/CM for acceptance
shall be made by an independent testing laboratory or agency licensed or
certified in accordance with laws and regulations and applicable state and
local statutes. In the event state license or certification is not required, testing
laboratories or agencies shall meet the following applicable requirements:

1.  “Recommended Requirements for Independent Laboratory
Qualification,” published by the American Council of Independent
Laboratories.

2. Basic requirements of ASTM E329, “Standard of Recommended
Practice for Inspection and Testing Agencies for Concrete and Steel as
Used in Construction” as applicable.

3. Calibrate testing equipment at reasonable intervals by devices of
accuracy traceable to either the National Bureau of Standards or
accepted values of natural physical constants.

Field Samples: Provide as required by individual Specifications and as may be
required by COTR/CM during progress of Work.

Written Test Reports of Each Test and Inspection: As a minimum, include the
following:

1. Date of test and date issued, Project title and number, testing laboratory
name, address, and telephone number, and name and signature of
laboratory inspector.

2. Date and time of sampling or inspection and record of temperature and
weather conditions.

3. Identification of product and Specification section, location of Sample,
test or inspection in the Project, type of inspection or test with
referenced standard or code, certified results of test.

4. Compliance with Contract Documents, and identifying corrective action
necessary to bring materials and equipment into compliance.

5. Provide an interpretation of test results, when requested by COTR/CM.

Disposition: COTR/CM will review, stamp, and indicate requirements for
resubmission or acceptance on Submittal as follows:

1.  Accepted:
a.  Acceptance will indicate that Submittal conforms to intent of
Contract Documents as to form and substance.

b. CONTRACTOR may proceed to perform Submittal related Work.
c.  One copy furnished COTR.
d.  One Copy Furnished Contracting Officer.
e.  One copy retained in CM's file.
MKE/160085.B1.B1 JULY 18,2001
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f. Remaining copies returned to CONTRACTOR appropriately

annotated.
2.  Rejected as Noted:

a.  One copy retained in Contracting Officer/COTR/CM's file.

b.  Remaining copies returned to CONTRACTOR appropriately
annotated.

c.  CONTRACTOR shall revise/correct or develop replacement and
resubmit.

1.5 CONTRACT CLOSEOUT SUBMITTALS

A.

B.

General: In accordance with Section 01700, CONTRACT CLOSEOUT.

Disposition: Contracting Officer/COTR/CM will review, stamp, and indicate
requirements for resubmission or acceptance on Submittal as follows:

1.  Accepted:
a.  Acceptance will indicate that Submittal conforms to intent of
Contract Documents as to form and substance.
CONTRACTOR may proceed to perform Submittal related Work.
One copy furnished Contracting Officer.
One copy furnished COTR.
One copy retained in CM's file.
Remaining copies returned to CONTRACTOR appropriately
annotated.
2. Rejected as Noted:
a.  One copy retained in Contracting Officer/COTR/CM's file.
b.  Remaining copies returned to CONTRACTOR appropriately
annotated.
c.  CONTRACTOR shall revise/correct or develop replacement and
resubmit.

mo o o

1.6 SUPPLEMENTS

A.  The supplements listed below, following “END OF SECTION,” are part of

this Specification.

1.  AF Form 66—Schedule of Material Submittals.

2. AF Form 3000a—Material Approval Submittal and AF Form 3000b—

Comments to Form 3000a.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)
END OF SECTION
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/ horaby certily thalt the contractor has satlslactorlly comploted the indicalad percentsge of the conlrsct per contract speciicstians.
SUBMITTED B8Y OR FOR
. [ contracton [[] sasecmLENGINEER
TYPE OR PRINT NAME AND TITLE SIGNATURE DATE
REVIEWED BY OR FOR CONTRACTING OFFICER

e |

; TYPE OR PRINT NAME AND TITLE SIGNATURE DATE
AF FORM 3065, SEP 91 (FF) PREVIOUS EDITION IS OBSOLETE.
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INSTRUCTIONS TO CONTRACTORS

1. Prepare three copies of AF Form 3064, in accordance with these instructions and submit to the contracting officer at the time stated in the contract or as established by the
contracting officer.

2. Blocks 1,2, and 3. Enter the contract number, starting date, and completion date as shown on the contract.
3. Block 8. Enter the title of the project as shown on the contract.

4. Block 9. Enter name and address of your firm. The three copies submitted to the contracting officer must be dated and signed by the contractor or an authorized
representative of the firm.

5. Lines 1 through 16. Major elements of work (whether unit price or lump sum contract) such as excavation, concrete work, carpentry, engineering, installation of
communication electronic facilities, etc., will be shown in Column B in logical sequence and in sufficient detail to identify the element.

6. The percentage of each listed work element to the complete job will be shown opposite each element in Column C. As an example, if 3 work elements are shown:
excavation, concrete work, and backfill, and it is estimated that excavation is 50% of the total job, concrete 30%, and backfill 20%, these percentages will be shown opposite each
element. The total must equal 100%.

7. Columns D through Q will be used to show planned periodic progress , as required by the contracting officer, during the period of the contract. Only the top half of the
space under these columns will be used by contractors. Using the example cited above and assuming that the contract period for performance is 8 weeks, and it is planned to
accomplish 10% of the excavation work the 1st week and 20% each week until excavation is complete, 10 would be shown in the upper half of Line 1 under Column D, 20 under
Column E, and 20 under Column F for a total of 50%. If it is planned to accomplish the concrete work during the 4th, 5t, and 6t weeks in equal amounts, 10 would be entered under
Columns G, H, and I on Line 2. Assuming the backfill will be accomplished during the 7% and 8t weeks, 10 would be entered under Columns J and K on Line 3. If the contract
extends beyond 14 weeks, additional copies of AF Form 3064, with appropriate alterations, may be spliced on as a continuation of performance record.

8. Total amount of work planned at intervals as shown in Columns D through Q will be totaled and entered in the top half of the space under the appropriate column on
Line 16. Again using the example cited above, the totals under Columns D through K would read 10, 20, 20, 10, 10, 10, 10, 10, for a total of 100%. These totals will be used to plot an
overlay graph using Lines 6 through Line 15, beginning with Columns D and extending to the right that number of columns (weeks) authorized by the contract for performance
time.

9. Beginning at the lower left corner, Line 15, Column D, the graph will be plotted using a broken or dotted line showing the cumulative total progress for planned intervals.
Again using the example cited above, the dotted line would, for the 1st week, extend from Line 15 to Line 14 under Column D for 10%. The second week the dotted line would
extend from Line 14 to Line 12 under Column E for 20%, making a cumulative total of 30%. The dotted line should end (100%) at the intersection of Line 5 and Column K.

10. In the event the contract is modified by the contracting officer under terms of the contract, changing the progress of work as originally scheduled, adding or deleting work
or changing the original completion date, a revised progress schedule will be prepared and submitted to the contracting officer for approval. In preparing the revised schedule, the
amount of work completed will be considered, together with the changed new completion date set forth in the contract modification. Considering these factors, the work under the
contract will be rescheduled over the new total performance time in the same manner that the original schedule was prepared. The new completion date will be entered in Block 3.
“First Revised Schedule,” “Second Revised Schedule,” etc., will be entered immediately underneath the form title. Time of submission of the revised schedule will be determined by
the contracting officer.

11. At such intervals as may be established by the contracting officer, the contractor will submit to the contracting officer. AF Form 3065. “Contract Progress Report,”
indicating the percentage of work accomplished for each work element during the established reporting period. Accurate reports are of the utmost importance to the contractor and
to the Government, since the percentage of completion, or progress, thus reported is used in administration of the contract and may be used in connection with approval of partial
payments under the contract. Care should be taken to plan the work in such manner that it can be accomplished as stated in this schedule. If for any reason it becomes known that
any part of the progress under this contract will be delayed, this fact should be reported to the contracting officer immediately.

U.S. GOVERNMENT PRINTING OFFICE : 1986 0 — 161-718
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SECTION 01310
PROGRESS SCHEDULES

PART 1 GENERAL
1.1 SUBMITTALS

A.  Two separate types of progress schedule submittals shall be provided by the
CONTRACTOR throughout the Contract duration:

1. Bi-weekly Progress Schedule and Report.
2. Monthly Progress Schedule and Report.

B.  Submit with Each Progress Schedule Submission:

1. CONTRACTOR’s certification that progress schedule submission is the
actual schedule being utilized for execution of the Work.

2. Three Legible Copies of the Progress Schedule and electronic files on
diskette for each computer generated schedule submission.

3. Disk file compatible with Primavera SureTrak.

1.2 BI-WEEKLY PROGRESS SCHEDULE AND REPORT

A. CONTRACTOR shall provide all information included on AF Form 3064
using Primavera SureTrak, or approved equal in a similar format shown on AF
Form 3064. A copy of the form is attached at the end of this section. Contract
Progress Schedule for that project, using the instructions on reverse of the
form. This requirement is included to assure adequate planning and execution
of work and to assist the Contracting Officer in appraising the reasonableness
of the schedule and evaluating progress of the work.

B.  Submit initial progress schedule (original, three copies, and a diskette) within
5 days after date of Notice to Proceed for COTR review and Contracting
Officer approval.

C.  The work shall be scheduled so that, upon the start of construction, work
progresses in a continuous and diligent manner. A schedule which does not
reflect steady and reasonable progress throughout the construction period will
be rejected. No less than 30 percent of the required work shall be scheduled to
be complete in the first half of the construction period, and not more than
5 percent of the required work shall be scheduled to be completed within the
last 10 percent of the construction period.

D. Revise progress schedule as required and directed by the Contracting Officer.

MKE/160085.B1.B1 JULY 18,2001
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E.  Submit bi-weekly progress reports in accordance with paragraph 1.2.A herein.

1. Progress reports are required of both the CONTRACTOR and the
COTR covering the period from Notice to Proceed through final
inspection.

2. CONTRACTOR shall submit progress reports on the 15th day and on
the last day of each month for those 2-week periods. The Contractor’s
Application for Payment (AIA Form G702 with continuation sheet)
should be provided with the end of monthly progress report. (See
appropriate sections of Contract Documents concerning Application for
Payment requirements.)

1.3 MONTHLY PROGRESS SCHEDULE AND REPORT

A. Initially Acceptable Schedule: Within 5 calendar days after the date of Notice
to Proceed (NTP), CONTRACTOR shall submit to COTR/CM for review a
progress schedule indicating the times (numbers of days or dates) for starting
and completing the various stages of the Work, including any Milestones
specified in the Contract Documents. COTR/CM will review and make
comments about the schedule and will return the progress schedule within
10 days of receipt. CONTRACTOR shall have an additional 10 days to make
corrections and adjustments as necessary and to complete and resubmit the
schedule. No progress payment shall be made to CONTRACTOR until the
schedules are submitted to and acceptable to COTR/CM as provided below.
The progress schedule will be acceptable to COTR/CM as being the
CONTRACTOR’s schedule for the orderly progression of the Work to
completion within any specified Milestones and the Contract Times, but such
acceptance will neither impose on COTR/CM responsibility for the
sequencing, scheduling or progress of the Work nor interfere with or relieve
CONTRACTOR from CONTRACTOR’s full responsibility thereof.

B.  Progress Schedules: Submit adjusted schedule or confirm validity of current
schedule with each monthly Application for Payment in accordance with other
contract clauses, and at such other times as necessary to reflect: (i) progress of
Work to within 5 working days prior to submission; (ii) changes in Work
scope and activities modified since submission; (iii) delays in Submittals or
resubmittals, deliveries, or Work; (iv) adjusted or modified sequences of
Work; (v) other identifiable changes; and (vi) revised projections of progress
and completion.

C. Narrative Progress Report: Submit with each monthly submission of progress
schedule.

MKE/160085.B1.B1 JULY 18,2001
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D.  Precedent to final payment, provide three copies of any Critical Path Method
(CPM) type schedule and diskette utilized with certification that said schedule
represents correctly the way the Work was performed.

E. If CONTRACTOR fails to complete activity by its latest scheduled
completion date and this failure may extend Contract Times (or Milestones),
CONTRACTOR shall, within 7 days of such failure, submit a written
statement to the COTR/CM as to how CONTRACTOR intends to correct
nonperformance and return to the acceptable current progress schedule.
Actions by CONTRACTOR to complete Work within Contract Times (or
Milestones) will not be justification for adjustment to Contract Price or
Contract Times.

F.  General Requirements:

1. Schedule(s) shall reflect Work logic sequences, restraints, delivery
windows, review times, Contract Times, and Milestones set forth in the
Agreement and Section 01040, COORDINATION, and shall begin with
the date of Notice to Proceed and conclude with the date of Final
Completion.

2. The schedule requirement herein is the minimum required.

CONTRACTOR may prepare a more sophisticated schedule if such will

aid CONTRACTOR in execution and timely completion of Work.

Base schedule on standard 5-day Work week.

4. Use Primavera SureTrak latest version or a compatible and approved
software.

5. Float time is a Project resource available to both parties to meet contract
Milestones and Contract Times.

6.  Use of float suppression techniques such as preferential sequencing or
logic, special lead/lag logic restraints, and extended activity times are
prohibited, and use of float time disclosed or implied by use of alternate
float-suppression techniques shall be shared to proportionate benefit of
Contracting Officer and CONTRACTOR.

7. Pursuant to above float-sharing requirement, no time extensions will be
granted until a delay occurs which (i) impacts Project’s critical path,

(i1) consumes available float or contingency time, and (iii) extends Work
beyond contract completion date.

8.  If CONTRACTOR provides an accepted schedule with an early
completion date, Contracting Officer reserves the right to reduce
Contract Times to match the early completion date by issuing a
deductive Change Order at no change in Contract Price.

(98]
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G. Format:

1. Monthly Progress Schedule shall be comprehensive computer generated
Network Analysis Diagram schedule using CPM, generally as outlined
in Associated General Contractors of America (AGC) publication “The
Use of CPM in Construction-A Manual for General Contractors and the
Construction Industry,” latest edition, prepared on reproducible paper,
not larger than 30 inches by 42 inches.

a.  Show complete interdependence and sequence of construction and
Project-related activities reasonably required to complete the
Work, identifying Work of separate stages and other logically
grouped activities, and clearly identify critical path of activities.

b.  Include at a Minimum: Subcontract Work; major and other
equipment and critical product design, fabrication, testing,
delivery and installation times including required lead time for
GOVERNMENT-furnished products, FSSC installation of
Simulator and associated equipment, move-in and other
preliminary activities, Project closeout and cleanup, completion
dates, submittals that may impact critical path, and
system/subsystem/component testing, facility startup, and training
activities that may impact critical path.

c.  Develop subschedules to further define critical portions of the
Work as needed.

d.  Indicate dates for early- and late-start, early- and late-finish, float
and duration.

e.  No activity duration, exclusive of those for Submittals review and
product fabrication/delivery, shall be less than 1 day nor more than
15 working days, unless otherwise approved by the COTR/CM.

f. Activity duration for Submittals review shall not be less than
review time specified unless clearly identified and prior written
acceptance has been obtained from the Contracting Officer.

g.  Bi-weekly Schedule Submissions: Include overall percent
complete, projected and actual; and percent completion progress
for each listed activity.

h.  Prepare schedule, AF Form 3065, report listing information for
each activity in network diagram in tabular format, and sorted
according to:

1)  Early-start, within responsibility.

2)  Early-start.

3)  Activity number sequence.

4)  Activity number sequence with predecessor and successor
activity.

MKE/160085.B1.B1 JULY 18,2001
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H. Narrative Progress Report:

1. Include, as a minimum:

a.  Summary of Work completed during the past period between
Narrative Progress Reports.
Work planned during the next period.

c.  Explanation of differences between summary of Work completed
and Work planned in previously submitted Narrative Progress
Report.

d.  Current and anticipated delaying factors and their estimated
impact on other activities and completion Milestones.

e.  Corrective action taken or proposed.

1.4 CLAIMS FOR ADJUSTMENT OF CONTRACT TIMES

A.  Where Contracting Officer has not yet rendered formal decision on
CONTRACTOR’s claim for adjustment of Contract Times, and parties are
unable to agree as to amount of adjustment to be reflected in progress
schedule, CONTRACTOR shall reflect that amount of time adjustment in
progress schedule as Contracting Officer may accept as appropriate for the
interim. It is understood and agreed that such interim acceptance by
Contracting Officer will not be binding and will be made only for purpose of
continuing to schedule Work, until such time as formal decision as to an
adjustment, if any, of the Contract Times acceptable to the Contracting Officer
has been rendered. CONTRACTOR shall revise progress schedule prepared
thereafter in accordance with Contracting Officer’s formal decision.

1.5 SUPPLEMENTS

A.  The supplements listed below, following “END OF SECTION,” are part of
this Specification.

1.  AF Form 3064—Contract Progress Schedule.
2. AF Form 3065—Contract Progress Report.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION

MKE/160085.B1.B1 JULY 18, 2001
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PART 1

1.1

1.2

SECTION 01420
ENVIRONMENTAL PROTECTION

GENERAL

SECTION INCLUDES (SCOPE)

A.

The work covered by this section consists of furnishing all labor, materials,
and equipment, and performing all work required for the prevention of
environmental degradation during and as a result of construction operations
under this contract. These requirements are in addition to any environmental
protection requirements in other provisions of these specifications. For the
purpose of this specification, environmental pollution is defined as the
presence of chemical, physical, or biological elements or agents, not naturally
occurring at the site, which adversely affect human health or welfare;
unfavorable alter ecological balances important to human life; affect other
species of importance to man; or degrade the utility of the environment for
aesthetic and recreational purposes. The control of environmental pollution by
the contractor requires consideration of air, water, and land and involves noise
control, solid waste management and management of radiant energy and
radioactive materials, as well as other pollutants. This section also requires the
protection of cultural and historic resources.

CONTRACTOR shall coordinate the work of this section with the work called
for under the various sections of the Contract.

Contact the 126 CES/CEV at 618-222-4876, through the COTR, concerning
the content of these requirements.

CONTRACTOR’S GENERAL ENVIRONMENTAL COMPLIANCE
OBLIGATIONS

A.

CONTRACTOR and any subcontractor, agent or representative shall comply
with all applicable Federal, State, and local laws and regulations providing for
environmental protection and pollution control and abatement including but
not limited to the Clean Air Act, Clean Water Act, Resource Conservation and
Recovery Act, Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA), Toxic Substances Control Act, Federal Insecticide
Fungicide and Rodenticide Act, Coastal Zone Management Act, Endangered
Species Act, National Historic Preservation Act, Safe Drinking Water Act,
Emergency Planning and Community Right-to-Know Act Oil Pollution Act
and Pollution Prevention Act. CONTRACTOR has the duty to determine for
itself where such laws and regulations apply. Although the CONTRACTOR
may request assistance from the Contracting Officer in delineating applicable
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environmental laws and regulations. CONTRACTOR has an independent
responsibility to make its own determination and to do so in a timely fashion.

B.  Hazardous material spills: Spills shall be immediately contained, if possible,
and reported to the COTR. The COTR will advise CEV.

C.  The CONTRACTOR shall not discharge anything into the sanitary sewer
system without coordination and approval from COTR who will coordinate
with CEV.

D. The CEV may conduct inspections without notice at on-base work sites to
ensure environmental compliance. Any items of non-compliance will be
reported to the COTR.

1.3 FINES OR PENALTIES FOR ENVIRONMENTAL NON-COMPLIANCE

A.  The CONTRACTOR shall be responsible for paying any fines or penalties
assessed against the Air Force for environmental violations resulting from acts
or omissions of the contractor or its employees, subcontractors, or agents. This
obligation is in addition to any fines or penalties which may be assessed
against the contractor for the same conduct. CONTRACTOR may either
reimburse these fines or penalties through the Contracting Officer, or with the
consent of CEV, conveyed through the Contracting Officer, the
CONTRACTOR may pay such fines or penalties directly to the regulatory
agency or agencies concerned.

1.4 CONTRACTOR’S LIABILITY FOR ENVIRONMENTAL DAMAGES

A. CONTRACTOR agrees to hold harmless and indemnify the Air Force for any
and all damages of any kind resulting from environmental violations by the
CONTRACTOR, CONTRACTOR’s employees or agents or subcontractors.
Damages includes but is not limited to personal injury, property damage
(including diminution of value), or death, environmental restoration and
response costs, natural resource damages, expert witness and attorney’s fees,
and reimbursement of any and all expenses incurred to obtain permits as a
result of CONTRACTOR’s failure to identify or obtain permits.

1.5 CONTACTS WITH ENVIRONMENTAL REGULATORY OFFICIALS

A. CONTRACTOR shall, through the Contracting Officer, immediately advise
the installation environmental management function of the content of all
contact with federal, state or local environmental regulators, before, during
and after the performance of this contract concerning the performance of this
contract.

MKE/160085.B1.B1 MARCH 27, 2001
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PART 2

2.1

PERMITS

PERMITS NEEDED FOR CONSTRUCTION, EXCAVATION, MODIFICATION,
RENOVATION, DEMOLITION, INSTALLATION, OR OTHER ALTERATION
OF BUILDING, STRUCTURES, EQUIPMENT, INSTALLATIONS, REAL
PROPERTY, OR SYSTEMS ON A GOVERNMENT INSTALLATION

A. CONTRACTOR shall, after consultation with the CEV, identify all Federal,
State or local permit requirements under all applicable environmental laws and
regulations as defined in paragraph 1.2.A above. CONTRACTOR shall then
prepare and submit in draft all applicable permit applications and all
supporting data to the Contracting Officer, who will submit same to the CEV.
Permits that must be submitted by the CEV will be submitted by them.
Applications for permits that must be submitted by the CONTRACTOR will
be returned to the CONTRACTOR after review.

2.2 COMPLIANCE WITH EXISTING INSTALLATION-HELD PERMITS
A.  The USAF holds permits at Scott AFB. The CONTRACTOR shall provide the
Contracting Officer with notice of any activities it plans to undertake which
may require the CEV to perform any action regarding these permits, such as
requesting a permit modification or reporting of required information.
CONTRACTOR will provide such notice as far in advance of planned activity
as is practicable.
PART 3 MATERIALS
3.1 RECYCLED MATERIALS
A.  Materials used in this contract shall be, to the greatest extent practicable and
consistent with financial prudence, made of recycled materials or with
materials that are recyclable. Submit Affirmative Procurement Plan,
compliance with FAR 52.223-9 submit estimates of the percentage of
recovered materials and FAR 52.223-4. Recovered material certification as
found at www.epa.gov/cpg/products.htm.
3.2 ASBESTOS
A.  Asbestos material will not be included in this project.
33 POLYCHLORINATED BIPHENYL’S (PCBS)
A. PCBs will not be used or included in this project.
3.4 LEAD-BASED PAINT
A. Lead-based paint will not be included in this project.
MKE/160085.B1.B1 MARCH 27, 2001
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3.5

3.6

PART 4

4.1

OZONE-DEPLETING SUBSTANCES

A.

“Class I substance,” as used in this clause, means any substance designated as
Class I by the Environmental Protection Agency (EPA)(40 CFR Part 82),
including but not limited to chlorofluorocarbons, halons, carbon tetrachloride
and methyl chloroform.

“Class II substance,” as used in this clause, means any substance designated as
Class 11 by EPA (40 CFR Part 82), including but not limited to
hydrochlorofluorocarbons.

As required by 42 USC 7671j(b), (g) and (d) and 40 CFR Part 82, Subpart E,
the CONTRACTOR shall label products which contain Class I or Class II
ozone-depleting substances or are manufactured with a process that uses
Class I or Class II ozone-depleting substances, or containers of Class I or
Class II ozone-depleting substances, as follows:

WARNING: Contains (or manufactured with, if applicable) *

(a) substance(s) which harm(s) public health and the environment
by destroying ozone in the upper atmosphere.” *The CONTRACTOR shall
insert the name of the substance(s).

CONTRACTOR shall ensure no Class I ozone-depleting substances are used
on Scott AFB without prior approval of CEV.

The CONTRACTOR shall comply with the applicable requirement of
Sections 608 and 609 of the Clean Air Act (42 IS 7671g, National Recycling
and Emission Reduction Program and 7671h, Servicing of Motor Vehicle Air
Conditioners) as each or both apply to the contract.

PESTICIDES

A.

Except as may be specified elsewhere in this contract, CONTRACTOR will
not apply any pesticides (such as herbicides or weed-killers, insecticides, or
rodenticides) without the specific written prior approval of the 375th CEV.

EXECUTION (WORK PRACTICES)

GENERAL: SITE DISTURBANCE DURING CONSTRUCTION ACTIVITIES

A.

CONTRACTOR shall use industry-recognized best management practices to
avoid creation of fugitive dust emissions and to avoid and control storm water
runoff from the construction site and any temporary roads that may be used for
access to it. Water sprinkling may be used to control dust. CONTRACTOR
shall perform all work under this contract in such a manner that no pollutants
of any kind are released into ditches, storm drains, streams, lakes or other
surface waters of the site.
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4.2 PROTECTION OF WATER RESOURCES

A.

General: The CONTRACTOR shall not pollute storm drainage, streams, lakes
or reservoirs with fuels, oils, bitumens, calcium chloride, acids, construction
wastes or other harmful materials. It is the responsibility of the
CONTRACTOR to investigate and comply with all applicable federal, state
and municipal regulations.

Spillage: The CONTRACTOR shall take special measure to prevent chemical,
fuels, oils, greases, bituminous materials, waste washings, herbicides, cement
and surface drainage from entering public waters. In the event of a spill the

Base Fire Department and Environmental Office shall be notified immediately
through the COTR.

Wading and Curing Water: Water used in aggregate processing, concrete
curing, foundation and concrete lift clean-up and other waste water shall not
be allowed to enter the storm drainage system.

4.3 PROTECTION OF LAND RESOURCES

A.

General: It is intended that the land resources within the project boundaries
and outside the limits of permanent work performed under this contract be
preserved in their present condition or be restored to a condition after
completion of construction that will appear to the natural and not detract from
the appearance of the project. The CONTRACTOR shall limit his construction
activities to areas defined by the Drawings or Specifications.

Prevention of Landscape Defacement: Except in area marked on the plans to
be cleared, the CONTRACTOR shall not deface, remove, cut, injure or
destroy trees or shrubs without special authority. No ropes, cables or guys
shall be fastened or attached to any existing trees for anchorage unless
specifically authorized by the Contracting Officer. The CONTRACTOR shall
in any event be responsible for any damage resulting from such use.

Restoration of Landscape Damage: Any trees or other landscape features
scarred or damaged by the CONTRACTOR s equipment or operations shall be
restored as nearly as possible to the original condition at the
CONTRACTOR’s expense. The Contracting Officer will decide what method
of restoration shall be used, and whether damaged trees shall be treated and
heeled or removed and disposed of. All scars made on trees not designated on
the plans to be removed by equipment construction operations or by the
removal of limbs larger than 1-inch in diameter shall be coated immediately
with an approved tree wound dressing, all trimming or pruning shall be
performed in an approved manner by experienced landscape personnel. Tree
trimming with axes shall not be permitted. Trees that are to remaining either
within or outside established clearing limits that are subsequently damaged by
the CONTRACTOR and are beyond saving in the opinion of the Contracting
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PART 5

5.1

52

Officer shall be immediately removed and replaced with a nursery-grown tree
of the same species.

WASTE DISPOSAL

POLLUTION PREVENTION

A. The CONTRACTOR should use prior planning to find those materials that
will minimize the creation of waste in general and hazardous waste in
particular.

WASTE DISPOSAL FOR CONTRACTS TO BE PERFORMED ON

GOVERNMENT FACILITIES

A.

Hazardous Waste Generation, Handling and Disposal: Work under this
contract is to be performed on a government facility. According to rules and
procedures of the United States Environmental Protection Agency, the federal
facility is required to have a generator identification number under the
Resource Conservation and Recovery Act (RCRA ) and to be responsible for
hazardous wastes (as defined under RCRA) produced, managed, stored,
disposed on or transported from the facility. Accordingly, contractor will, to
the greatest extent practicable, use materials, processes and techniques that
will avoid the creation of hazardous waste. Prior to generation of hazardous
materials and hazardous waste on a federal facility under this contract,
contractor shall coordinate all planned activities regarding hazardous materials
and hazardous waste with CEV office through the COTR. CONTRACTOR
shall submit a written waste management and disposal plan to CEV, through
the Contracting Officer/COTR, for their approval. CONTRACTOR shall
follow this plan once is has been approved by the Contracting Officer/COTR.
Under no circumstances will contractor bring hazardous waste onto the
facility.

Disposal of Non-RCRA Wastes: All non-hazardous wastes generated on the
facility as a result of this contract must be disposed of properly. Prior to
creation of such wastes, the CONTRACTOR shall submit to CEV function,
through the COTR, a plan for disposal of wastes. Such plan shall include the
types of waste to be created, how they shall be stored, managed and disposed.
CONTRACTOR shall follow this plan once it has been approved by the
Contracting Officer/COTR. Such wastes will not be created until approved by
the Contracting Officer/COTR.

Consolidated Waste Disposal Plans: CONTRACTOR may, at
CONTRACTOR’s option, submit for approval as specified above one
consolidated plan for handling hazardous and non hazardous wastes.
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PART 6 UNEXPECTED SITE CONDITIONS
6.1 CONTAMINATED SOIL OR GROUNDWATER

A.  Unless otherwise specified elsewhere in this contract, site has been inspected
and is, consistent with best professional judgment, free of environmental
contamination or pollution. However, unexpected conditions can always arise.
CONTRACTOR or subcontractor personnel may encounter soil or
groundwater that is suspected to be contaminated either because of odors,
colors, free liquids or other suspicious conditions. Should this occur,
CONTRACTOR will immediately notify the CEV, through the COTR, and
take necessary initial measures to protect workers, the site and other
personnel.

6.2 UNEXPLODED MUNITIONS

A. No munitions or munitions-related materials are known or expected to be
present on site. However, should suspected munition-type material be
encountered CONTRACTOR should immediately notify Explosive Ordinance
Disposal (EOD) at (618) 256-5960, or 375th CEV at (618) 256-2092, and
receive advice before disturbing the questionable material.

END OF SECTION
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SECTION 01430
OPERATION AND MAINTENANCE DATA

PART 1 GENERAL
1.1 DEFINITIONS

A.  Maintenance Operation: As used in the Maintenance Summary Form is
defined to mean any routine operation required to ensure satisfactory
performance and longevity of equipment. Examples of typical maintenance
operations are lubrication, belt tensioning, adjustment of pump packing
glands, and routine adjustments.

B.  System and Subsystem: Refer to Section 01650, STARTING OF SYSTEMS/
COMMISSIONING.

1.2 QUALITY ASSURANCE

A. Manuals for equipment and systems shall be prepared by equipment
manufacturer or system Supplier.

1.3 SEQUENCING AND SCHEDULING

A.  Manual Outline: Submit detailed outline of each manual prior to preparation
of Preliminary Manuals.

B.  Manuals for Equipment and Systems:

1. Preliminary Manuals: Submit prior to shipment date for equipment,
system, subsystem, or component. Include copy of warranties, Bonds,
and service agreements if specified.

2. Final Manuals: Submit not less than 30 days prior to equipment or
system field testing or startup.

C.  Manuals for Materials and Finishes:

1. Preliminary Manuals: Submit at least 30 days prior to request for final
inspection.
2. Final Manuals: Submit within 10 days after final inspection.

1.4 GENERAL

A.  Furnish for each item of equipment or system as specified in the individual
Specification sections.

MKE/160085.B1.B1 JULY 18,2001
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B.  Prepare data for use by 126th ARW personnel in the form of an instructional
manual and on electronic media.

C. Manual Format:

b=

>

10.

11.

MKE/160085.B1.B1
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Size: 8-1/2 inches by 11 inches.

Paper: 20-pound minimum, white for typed pages.

Text: Manufacturer's printed data, or neatly typewritten.

Three-hole punch data for binding and composition; arrange printing so

that punched holes do not obliterate data.

Provide fly-leaf for each separate product, or each piece of operating

equipment, with typed description of product and major component

parts of equipment and provide with heavy section dividers with

numbered plastic index tabs.

Provide each manual with title page, and typed table of contents with

consecutive page numbers. Place contents of entire set, identified by

volume number, in each binder.

Cover: Identify each volume with typed or printed title “FACILITY

NO.  , OPERATION AND MAINTENANCE MANUAL,

VOLUMENO.  OF [ ifapplicable, and list:

a.  Project title.

b.  Designate the system or equipment for which it is intended.

c.  Identity of separate structure as applicable.

d.  Identity of general subject matter covered in manual. Identity of
equipment number and Specification section.

Assemble and bind material in CSI format, as much as possible.

Material shall be suitable for reproduction, with quality equal to

original. Photocopying of material will be acceptable, except for

material containing photographs.

Binders:
a.  Preliminary Manuals: Heavy paper covers.
b.  Final Manuals: Commercial quality, substantial, permanent,

three-ring, D-ring binders with durable, cleanable, white-colored,
plastic covers.

Table of contents neatly typewritten, arranged in CSI format:

a. CONTRACTOR, name of responsible principal, address, and
telephone number.

b.  List of each product required to be included, indexed to content of
each volume.

c.  List with Each Product: Name, address, and telephone number of
Subcontractor, Supplier, installer, and maintenance contractor, as
appropriate.

1)  Identify area of responsibility of each.
2)  Provide local source of supply for parts and replacement.

JULY 18,2001
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d.  Identify each product by product name and other identifying
numbers or symbols as set forth in Contract Documents.
12.  Product Data:
a.  Include only those sheets that are pertinent to specific product.
b.  Clearly annotate each sheet to:
1)  Identify specific product or part installed.
2)  Identify data applicable to installation.
3)  Delete references to inapplicable information.
13.  Drawings: Supplement product data with Drawings as necessary to
clearly illustrate:

a.  Relations of component parts of equipment and systems.

b.  Control and flow diagrams.

c.  Coordinate drawings with Project record documents to assure
correct illustration of completed installation.

d. Do not use Project record documents as maintenance manual
drawings.

e.  Provide reinforced punched binder tab, bind in with text.

f. Reduced to 8-1/2 inches by 11 inches, or 11 inches by 17 inches
folded to 8-1/2 inches by 11 inches.

g.  Where reduction is impractical, fold and place in 8-1/2-inch by
11-inch envelopes bound in text.

h.  Identify Specification section and product on Drawings and
envelopes.

14. Instructions and Procedures: Within text, as required to supplement
product data.

a.  Handling, storage, maintenance during storage, assembly,
erection, installation, adjusting, testing, operating, shutdown in
emergency, troubleshooting, maintenance, interface, and as may
otherwise be required.

b.  Organize in a consistent format under separate heading for each
different procedure.
c.  Provide a logical sequence of instructions for each procedure.

d.  Provide information sheet for 126™ ARW personnel, including:
1)  Proper procedures in the event of failure.
2) Instances that might affect the validity of warranties or
Bonds.
15. Warranties, Bonds, and Service Agreements: In accordance with
Section 01700, CONTRACT CLOSEOUT.

D. Electronic Format: All electronic files shall be delivered on CD-RW.

1. Text portions of the manual: Microsoft Word, most current version.
2. Drawings: .pdf files (Adobe Acrobat).

MKE/160085.B1.B1 JULY 18,2001
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1.5 SUBMITTAL PROCEDURE

A.  Preliminary Manuals:

1.

3.

Submit three copies for CM's review.

Disposition: In accordance with Section 01300, SUBMITTALS.

If Accepted:

a.  One copy will be returned to CONTRACTOR.

b.  One copy will be forwarded to the COTR.

c.  One copy will be retained in CM's file.

d.  Submit two paper copies of Final Manual and two copies of all
materials on two CD-RWs.

If Rejected:

a.  Two copies will be returned to CONTRACTOR with CM's
comments for revision.

b.  One copy will be retained in CM's file.

c.  Resubmit three copies revised Preliminary copies for CM's
review.

B. Final Manuals:

1.

If different than accepted Preliminary Manuals, submit:

a.  Two copies of any necessary supplemental material, including
revised table of contents.

b.  Instructions for insertion of supplemental material in unreturned
sets.

If Final Manuals are acceptable, CONTRACTOR will be so notified.

If rejected, and at CM's option:

a. All copies will be returned to CONTRACTOR for revision, or;

b.  All copies will be retained by CM and the necessary revision data
will be requested from CONTRACTOR.

1.6 MANUALS FOR EQUIPMENT AND SYSTEMS

A.  Content for Each Unit (or Common Units) and System:

1.

MKE/160085.B1.B1
01430

Description of unit and component parts, including controls, accessories,
and appurtenances:

a.  Function, normal operating characteristics, and limiting
conditions.

b.  Performance curves, engineering data, nameplate data, and tests.

c.  Complete nomenclature and commercial number of replaceable
parts.

JULY 18,2001
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2. Operating Procedures:

a. Startup, break-in, routine, and normal operating instructions.
b.  Test procedures and results of factory tests where required.
c.  Regulation, control, stopping, and emergency instructions.
d.  Description of operation sequence by control manufacturer.
e.  Shutdown instructions for both short and extended durations.
f. Summer and winter operating instructions, as applicable.
g.  Safety precautions.
h.  Special operating instructions.
1. Installation instructions.
3. Maintenance and Overhaul Procedures:
a.  Routine operations.
b.  Guide to troubleshooting.
c. Disassembly, removal, repair, reinstallation, and reassembly.
4.  Installation Instructions: Including alignment, adjusting, calibrating, and
checking.
5. Original manufacturer's parts list, illustrations, detailed assembly

drawings showing each part with part numbers and sequentially
numbered parts list, and diagrams required for maintenance.

6.  Spare parts ordering instructions.

7. Where applicable, identify installed spares and other provisions for
future work (e.g., reserved panel space, unused components, wiring,
terminals).

8. Manufacturer's printed operating and maintenance instructions.

As-installed, color-coded piping diagrams.

10.  Charts of valve tag numbers, with the location and function of each
valve and valve position (normally open or normally closed).

e

B.  Maintenance Summary:

1.  Compile an individual Maintenance Summary for each applicable
equipment item, respective unit or system, and for components or
subunits.

2. Format:

a.  Use Maintenance Summary Form bound with this section, or an
electronic facsimile of such.

b.  Each Maintenance Summary may take as many pages as required.

c.  Use only 8-1/2-inch by 11-inch size paper.

d.  Complete using typewriter or electronic printing.

3. Include detailed lubrication instructions and diagrams showing points to
be greased or oiled; recommend type, grade, and temperature range of
lubricants and frequency of lubrication.

MKE/160085.B1.B1 JULY 18,2001
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4.

Recommended Spare Parts:

a.  Data to be consistent with manufacturer's Bill of Materials/Parts
List furnished in O&M manuals.
“Unit” is the unit of measure for ordering the part.

c.  “Quantity” is the number of units recommended.

d.  “Unit Cost” is the current purchase price.

C.  Content for Each Electric or Electronic Item or System:

1.

(98]

N

>

Description of Unit and Component Parts:

a.  Function, normal operating characteristics, and limiting
conditions.

b.  Performance curves, engineering data, nameplate data, and tests.

c.  Complete nomenclature and commercial number of replaceable
parts.

d.  Interconnection wiring diagrams, including all control and lighting
systems.

Circuit Directories of Panelboards:

a.  Electrical service.

b.  Controls.

c.  Communications.

List of electrical relay settings, and control and alarm contact settings.
Electrical interconnection wiring diagram, including control and lighting
systems.

As-installed control diagrams by control manufacturer.

Operating Procedures:

a.  Routine and normal operating instructions.
b.  Sequences required.
c.  Safety precautions.

d.  Special operating instructions.

Maintenance Procedures:

a.  Routine operations.

b.  Guide to troubleshooting.

c.  Adjustment and checking.

d.  List of relay settings, control and alarm contact settings.
Manufacturer's printed operating and maintenance instructions.

List of original manufacturer's spare parts, manufacturer's current prices,
and recommended quantities to be maintained in storage.

1.7 MANUALS FOR MATERIALS AND FINISHES

A.  Content for Architectural Products, Applied Materials, and Finishes:

MKE/160085.B1.B1
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1. Manufacturer's data, giving full information on products:
a.  Catalog number, size, and composition.
b.  Color and texture designations.
c.  Information required for reordering special-manufactured
products.
2. Instructions for Care and Maintenance:
a.  Manufacturer's recommendation for types of cleaning agents and
methods.
b.  Cautions against cleaning agents and methods that are detrimental
to product.
c.  Recommended schedule for cleaning and maintenance.

B.  Content for Moisture Protection and Weather Exposed Products:

1. Manufacturer's data, giving full information on products:
a.  Applicable standards.
b.  Chemical composition.
c.  Details of installation.

2. Instructions for inspections, maintenance, and repair.

1.8 SUPPLEMENTS

A.  The supplements listed below, following “END OF SECTION”, are part of
this Specification.

1.  Forms: Maintenance Summary Form.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION

MKE/160085.B1.B1 JULY 18,2001
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MAINTENANCE SUMMARY FORM

FACILITY NO.: LOCATION NO.:
PROJECT: CONTRACT NO.:
1. EQUIPMENT ITEM
2. MANUFACTURER
3. EQUIPMENT/TAG NUMBER(S)
4. PART NO. / SERIAL NO.:
5. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS)
6. NAMEPLATE DATA (hp, voltage, speed, etc.)
7. MANUFACTURER'S LOCAL REPRESENTATIVE
a. Name Telephone No.
b.  Address
8. MAINTENANCE REQUIREMENTS
Maintenance Operation Lubricant
Comments Frequency (If Applicable)
List briefly each maintenance operation required | List required Refer by symbol
and refer to specific information in frequency of each to lubricant
manufacturer’s standard maintenance manual, if | maintenance required.
applicable. (Reference to manufacturer’s operation.

catalog or sales literature is not acceptable.)

MKE/152352.A1 JULY 18,2001
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9. LUBRICANT LIST

Reference Standard
Symbol Shell QOil Gulf Arco Or Equal
List symbols | List equivalent lubricants, as distributed by each manufacturer for the
used in No. 7. | specific use recommended.
above.

10. RECOMMENDED SPARE PARTS FOR GOVERNMENT’S INVENTORY.
Part No. Description Unit Quantity Unit Cost
Note: Identify parts provided by this Contract with two asterisks.
MKE/152352.A1 JULY 18, 2001
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PART 1

1.1

1.2

MKE/160085.B1.B1
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SECTION 01500

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

GENERAL
REFERENCES
A.  The following is a list of standards which may be referenced in this section:
1. American Association of Nurserymen: American Standards for Nursery
Stock.
2. U.S. Weather Bureau, “Rainfall-Frequency Atlas of the U.S. for
Durations From 30 Minutes to 24 Hours and Return Periods From 1 to
100 Years.”
3. U.S. Department of Agriculture, “Urban Hydrology for Small
Watersheds.”
4.  Federal Emergency Management Agency.
5. NFPA, National Fire Prevention Standard for Safeguarding Building
Construction Operations.
SUBMITTALS
A.  Administrative Submittals: Copies of permits and approvals for construction
as required by Laws and Regulations and governing agencies.
B.  Shop Drawings:
1. Temporary Utility Submittals:

a.  Electric power supply and distribution plans.

b.  Water supply and distribution plans.

c.  Drainage plans.

Temporary Construction Submittals:

a.  Access Roads: Routes, cross-sections, and drainage facilities.

b.  Parking area plans.

c. CONTRACTOR’s field office, storage yard, and storage building
plans, including gravel surfaced area.

d.  Fencing and protective barrier locations and details.

e.  Staging area location plan.

f. Traffic Control and Routing Plans: As specified herein, and
proposed revisions thereto.

g.  Plan for maintenance of existing base operations.

JULY 18,2001
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3. Temporary Control Submittals:

a.  Noise control plan.

b.  Dirt/dust control plan: Submit truck and material handling routes
and a plan for controlling dirt, debris, and dust from accumulating
on base roadways the CONTRACTOR uses for any purpose. The
plan, as a minimum, shall identify the subcontractor and
equipment to be used for cleaning along the haul route roadways
and measures to be used to reduce dirt, dust, and debris from
roadways, as specified herein.

1.3 MOBILIZATION
A. Mobilization shall include, but not be limited to, these principal items:

Obtaining required permits.

Moving CONTRACTOR’s field office and equipment onto site.

Installing temporary construction power, wiring, and lighting facilities.

Providing onsite communication facilities, including telephones.

Providing onsite sanitary facilities and potable water facilities as

specified and as required by Laws and Regulations, and governing

agencies.

6.  Arranging for and erection of CONTRACTOR’s work and storage yard.

7. Posting OSHA required notices and establishing safety programs and
procedures.

8.  Having the CONTRACTOR’s superintendent at the site full time.

M

B.  Use area designated as CONTRACTOR STAGING AREA for
CONTRACTOR’s temporary facilities as shown on Drawings.

1.4 CONTRACTOR’S USE OF PREMISES

A. Lands furnished by the GOVERNMENT upon which CONTRACTOR shall
perform the Work are as shown in Plans.

1.5 PERMITS

A.  Permits, Licenses, or Approvals: Obtain in accordance with appropriate
sections of the Contract Documents.

1.6 PROTECTION OF WORK AND PROPERTY
A.  Comply with Scott AFB’s safety rules while on Scott AFB property.

B.  Keep Contracting Officer/COTR informed of all accidents on the site and
related claims.

MKE/160085.B1.B1 JULY 18,2001
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PART 2

PART 3

Use of Explosives: No blasting or use of explosives will be allowed on the
site.

During the performance of the Work, CONTRACTOR is responsible for
adapting its means, methods, techniques, sequences and procedures of
construction to allow Scott AFB to maintain operation as described in
Section 01010, SUMMARY OF WORK, at the existing level of facility
production and consistent with applicable permit requirements, and Laws and
Regulations. In performing such Work and in cooperating with Scott AFB to
maintain operations, it may be necessary for the CONTRACTOR to plan,
design, and provide various temporary services, utilities, connections,
temporary piping and heating, access, and similar items which will be
included within the Contract Price.

PRODUCTS (NOT USED)

EXECUTION

3.1 TEMPORARY UTILITIES

A. Lighting: Provide temporary lighting at least to meet all applicable safety
requirements to allow erection, application or installation of materials and
equipment, and observation or inspection of the Work.

B.  Heating, Cooling, and Ventilating:

1. Provide as required to maintain adequate environmental conditions to
facilitate progress of the Work, to meet specified minimum conditions
for the installation of materials, and to protect materials, equipment, and
finishes from damage due to temperature or humidity.

2. Provide adequate forced air ventilation of enclosed areas to cure
installed materials, to dispense humidity, and to prevent hazardous
accumulations of dust, fumes, vapors, or gases.

3. Pay all costs of installation, maintenance, operation, removal, and fuel
consumed.

4.  Provide portable unit heaters, complete with controls, oil- or gas-fired,
and suitably vented to outside as required for protection of health and
property.

5. If permanent natural gas piping is used for temporary heating units, do
not modify or reroute gas piping without approval of utility company.
Provide separate gas metering as required by utility.

MKE/160085.B1.B1 JULY 18,2001
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3.2 PROTECTION OF WORK AND PROPERTY

A. General:

1.

2.

Perform Work within rights-of-way and easements in a systematic
manner that minimizes inconvenience to property owners and the public.
No residence or business shall be cut off from vehicular traffic unless
special arrangements have been made through the COTR.

Maintain in continuous service all existing oil and gas pipelines,
underground power, telephone or communication cable, water mains,
irrigation lines, sewers, poles and overhead power, and all other utilities
encountered along the line of work, unless other arrangements
satisfactory to owners of said utilities have been made.

Where completion of Work requires temporary or permanent removal
and/or relocation of an existing utility, coordinate all activities with
owner of said utility and perform all work to their satisfaction.

Protect, shore, brace, support, and maintain underground pipes,
conduits, drains, and other underground utility construction uncovered
or otherwise affected by construction operations.

Keep fire hydrants and water control valves free from obstruction and
available for use at all times.

In areas where the CONTRACTOR’s operations are adjacent to or near
a utility such as gas, telephone, television, electric power, water, sewer,
or irrigation system and such operations may cause damage or
inconvenience, suspend operations until arrangements necessary for
protection thereof have been made by the CONTRACTOR.

Do not impair operation of the existing sewer systems. Prevent
construction material, pavement, concrete, earth, volatile and corrosive
wastes, and other debris from entering sewers, pump stations, or other
sewer structures. Maintain original site drainage wherever possible.

B.  Trees, Plantings, and Vegetation:

1.

MKE/160085.B1.B1
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Protect from damage and preserve trees, shrubs, and other plants outside
the limits of the Work and within the limits of the Work which are
designated on the Drawings to remain undisturbed.

a.  Where practical, tunnel beneath trees when on or near the line of
trench.
Employ hand excavation as necessary to prevent tree injury.

c. Do not stockpile materials or permit traffic within drip lines of
trees.

d.  Provide and maintain temporary barricades around trees.

e.  Water vegetation as necessary to maintain health.
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f. Cover temporarily exposed roots with wet burlap, and keep the
burlap moist until soil is replaced around the roots.

g.  No trees, except those specifically shown on Drawings to be
removed, shall be removed without written approval of the
COTR/CM.

h.  Dispose of removed trees in a legal manner off Scott AFB.

The balling and burlapping of trees indicated for replacement shall

conform to the recommended specifications set forth in the American

Standards for Nursery Stock, published by American Association of

Nurserymen. All balls shall be firm and intact and made-balls will not

be accepted. Handle ball and burlap trees by the ball and not by the top.

In the event of damage to bark, trunks, limbs, or roots of plants that are

not designated for removal, treat damage by corrective pruning, bark

tracing, application of a heavy coating of tree paint, and other accepted
horticultural and tree surgery practices.

Replace each plant that dies as a result of construction activities.

Any grass (or annual grass) within the construction and storage sites

shall be cut to a 4-inch height at least once a week during the growing

season, unless the grass area is not visible to the public. The grass

around the fences shall be trimmed at time of grass cutting to keep a

neat appearance. If a construction or safety fence is not used for a

specific reason, approved by the base civil engineering representative,

then any grass or annual weeds within the construction area shall be
maintained in a similar fashion as previously described. Grass or weeds
growing on stockpiled earth shall be maintained as described above.

C.  Existing Structures: Where CONTRACTOR contemplates removal of small
structures such as signposts, and culverts that interfere with
CONTRACTOR’s operations, obtain approval of property owner and
COTR/CM. Replace those removed in a condition equal to or better than
original.

D. Finished Construction: Protect finished surfaces including concrete floors
exposed as well as those covered with composition tile or other applied
surfacing.

E.  Waterways: Keep ditches, culverts, and natural drainages continuously free of
construction materials and debris.

MKE/160085.B1.B1
01500

JULY 18,2001
5 CONSTRUCTION FACILITIES AND
TEMPORARY CONTROLS



126 ARW/IL ANG / FTU

F.  Dewatering: Construct, maintain, and operate cofferdams, channels, flume
drains, sumps, pumps, or other temporary diversion and protection works.
Furnish materials required, install, maintain, and operate necessary pumping
and other equipment for the environmentally safe removal and disposal of
water from the various parts of the Work. Maintain the foundations and parts
of the Work free from water.

G.  Archaeological Finds:

1.

General: Should finds of an archaeological or paleontological nature be
made within the limits of the site, immediately notify 126CE and
COTR/CM and proceed in accordance with the most stringent
requirements of the General Conditions or the Division of Lands permit
as issued by the Illinois EPA. A copy of the permit can be obtained from
the Contracting Officer. Continue Work in other areas without
interruption.

Archaeological Finds: Evidence of human occupation or use of an area

within the contract limits. Evidence may consist of skeletons, stone, or

other utensils, or evidence of habitations or structures.

Paleontological Finds: Evidence of prehistoric plant or animal life, such

as skeletons, bones, fossils, or casts and other indications such as

pictographs.

Contracting Officer may order Work stopped in other areas if, in

Contracting Officer’s opinion, the find is more extensive than may

appear from uncovered material.

Protection of Finds:

a. Cover, fence, or otherwise protect finds until notice to resume
Work is given.

b.  Cover finds with plastic film held in place by earth, rocks, or other
weights placed outside the find. Should additional backfilling be
necessary for safety or to prevent caving, place backfill material
loosely over the plastic film.

c.  Sheet or shore as necessary to protect excavations underway.
Place temporary fence to prevent unauthorized access.

d.  Dewater finds made below the water table as necessary to protect
construction Work underway. Divert groundwater or surface
runoff away from find by ditching or other acceptable means.

H. Endangered Species: None are know at this time. Take the following actions:

1.

2.
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Take precautions necessary and prudent to protect native endangered
flora and fauna.

Notify COTR/CM of construction activities that might threaten
endangered species or their habitats.
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3. COTR/CM will mark areas known as habitats of endangered species
prior to commencement of onsite activities.

4.  Additional areas will be marked by COTR/CM, as other habitats of
endangered species become known during construction.

33 TEMPORARY CONTROLS
A.  Air Pollution Control:

1. Minimize air pollution from construction operations.
2. Burning of waste materials, rubbish, or other debris will not be
permitted on or adjacent to the site.

B. Noise Control:

1. Provide acoustical barriers so noise emanating from tools or equipment
will not exceed legal noise levels.

2. Noise Control Plans: Proposed plan to mitigate construction noise
impacts and to comply with noise control ordinances including method
of construction, equipment to be used, and acoustical treatments.

C.  Water Pollution Control:

1. Divert sanitary sewage and nonstorm waste flow interfering with
construction and requiring diversion to sanitary sewers. Do not cause or
permit action to occur which would cause an overflow to an existing
waterway.

2. Prior to commencing excavation and construction, submit plan for
review to Contracting Officer showing procedures intended to handle
and dispose of sewage, groundwater, and stormwater flow, including
dewatering pump discharges.

3. Comply with procedures outlined in U.S. Environmental Protection
Agency manuals entitled, “Guidelines for Erosion and Sedimentation
Control Planning” and “Implementation, Processes, Procedures, and
Methods to Control Pollution Resulting from All Construction
Activity,” and “Erosion and Sediment Control-Surface Mining in
Eastern United States.”

4. Do not dispose of volatile wastes such as mineral spirits, oil, chemicals,
or paint thinner in storm or sanitary drains. Disposal of wastes into
streams or waterways is prohibited. Provide acceptable containers for
collection and disposal of waste materials, debris, and rubbish.

D. Erosion, Sediment, and Flood Control: Provide, maintain, and operate
temporary facilities to control erosion and sediment releases, and to protect
Work and existing facilities from flooding during construction period.
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34 TEMPORARY OFFICES, STORAGE YARDS AND BUILDINGS

A. Notify COTR/CM at least 5 days prior to mobilizing onto work site.

B.  Coordinate requirements with Section 01600, MATERIAL AND
EQUIPMENT.

C.  Temporary Storage Yards: Construct temporary storage yards for storage of
products that are not subject to damage by weather conditions. The storage
yard at the construction site will be limited to the materials needed to be used
within a week. Enclose storage areas with approved, new 5’ chain link.

D. Temporary Office and Storage Facilities:

1.  CONTRACTOR shall provide and maintain facilities, including
cleaning and refuse removal, make provisions for recycling materials
consistent with Scott AFB policies, and repair any damage to the facility
to restore the facility to the condition at occupancy.

3.5 ACCESS ROADS

A.  Construct access roads as shown and within easements, rights-of-way, or
Project limits. Utilize existing roads where shown. Alignments for new routes
must be approved by COTR/CM.

B.  Maintain drainage ways. Install and maintain culverts to allow water to flow
beneath access roads. Provide corrosion-resistant culvert pipe of adequate
strength to resist construction loads.

C.  Provide gravel, crushed rock, or other stabilization material to permit access
by all motor vehicles at all times.

D. Maintain road grade and crown to eliminate potholes, rutting, and other
irregularities that restrict access.

E.  Where access roads cross existing fences, install and maintain gates with like
components.

F.  Upon completion of construction, restore ground surface disturbed by access
road construction to original grade. Replace damaged or broken culverts with
new culvert pipe of same diameter and material.
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3.6
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CLEANING DURING CONSTRUCTION

A.

In accordance with the General Conditions, as may be specified in
Specification sections, and as required herein.

Wet down exterior surfaces prior to sweeping to prevent blowing of dust and
debris. At least weekly, sweep all floors (basins, tunnels, platforms, walkways,
roof surfaces), and pick up all debris and dispose.

Provide approved containers for collection and disposal of waste materials,
debris, and rubbish.

1.

Dumpsters shall be equipped with a secure cover, painted brown, and be
free of graffiti. The cover shall be closed at all times, except when being
loaded with trash and debris. Dumpsters will be located behind the
construction fence or out of the public view. Site dumpsters shall be
emptied offsite at least once a week, or as needed to keep the site free of
debris and trash. Dumpsters that do not have lids shall not have debris
piled higher than the sides of the dumpsters before emptying.

A minimum of one trash container shall be provided for every 93 square
meters (1,000 square feet) of construction site area. The containers shall
be 208 liters (55 gallons) in capacity, painted brown, and free of graffiti.
The trash container will be located behind the construction fence or out
of the public view. Trash containers shall be emptied at least once a day.

At least daily, brush sweep the entry drive and roadways, and all other streets
and walkways directly adjacent to the construction site. Sweeping of the
streets not adjacent to the construction site will be performed by others.

END OF SECTION
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SECTION 01600
MATERIAL AND EQUIPMENT

PART 1 GENERAL
1.1 DEFINITIONS
A. Products:

1.  New items for incorporation in the Work, whether purchased by
CONTRACTOR or GOVERNMENT for the Project, or taken from
previously purchased stock and may also include existing materials or
components required for reuse.

2. Includes the terms material, equipment, machinery, components,
subsystem, system, hardware, software, and terms of similar intent and
is not intended to change the meaning of such other terms used in the
Contract Documents as those terms are self-explanatory and have well
recognized meanings in the construction industry.

3. Items identified by manufacturer’s product name, including make or
model designation, indicated in the manufacturer’s published product
literature, that is current as of the date of the Contract Documents.

1.2 SUBMITTALS
A. Administrative Submittals:

1. List of all proposed substitute or “or-equal” items/methods.
2. Schedule of factory tests required by Contract Documents. Identify tests
for which COTR/CM’s presence has been specified.

B.  Quality Control Submittals:

1. Factory Tests: As specified in the individual Specifications.
a.  Procedures: Preliminary outlines.
1)  Final Accepted Procedures: Prior to start of factory testing.
b.  Test Documentation: Results of successful testing, including
certification of procedures and results.

1.3 PREPARATION FOR SHIPMENT

A.  When practical, factory assemble products. Matchmark or tag separate parts
and assemblies to facilitate field assembly. Cover machined and unpainted
parts that may be damaged by the elements with a strippable protective
coating.

MKE/160085.B1.B1 JULY 18,2001
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B.  Package products to facilitate handling and protect from damage during
shipping, handling, and storage. Mark or tag outside of each package or crate
to indicate its purchase order number, bill of lading number, contents by name,
name of Project and CONTRACTOR, equipment number, and approximate
weight. Include complete packing lists and bills of materials with each
shipment.

C.  Spare Parts, Special Tools, Test Equipment, Expendables, and Maintenance
Materials:

1. Furnish as required by the Specifications prior to operation of the
equipment by 126™ ARW Personnel, or 75 percent Project completion,
whichever occurs first.

2. Properly package to avoid damage, in original cartons insofar as
possible. Replace parts damaged or otherwise inoperable.

3. Firmly fix to, and prominently display on, each package.

a.  Minimum 3-inch by 6-inch manila shipping tag with the following
information printed clearly:
1)  Manufacturer’s part description and number.
2)  Applicable equipment description.
3)  Quantity of parts in package.
4)  Equipment manufacturer.
5)  Applicable Specification section.
6) Name of CONTRACTOR.
7)  Project name.
4. Notify COTR/CM upon arrival.

D. Protect equipment from exposure to the elements and keep thoroughly dry and
dustfree at all times. Protect painted surfaces against impact, abrasion,
discoloration, or other damage. Grease or oil all bearings and similar items.

E. Request a minimum 7-day advance notice of shipment from manufacturers.
Upon receipt of manufacturer’s advance notice of shipment, promptly notify
COTR/CM of anticipated date and place of arrival.

F.  Factory Test Results: Reviewed and accepted by COTR/CM before product
shipment as required in individual Specification sections.

1.4 DELIVERY AND INSPECTION

A. Deliver products in accordance with the accepted current progress schedule
and coordinate to avoid conflict with Work and conditions at the site. Deliver
anchor bolts and templates sufficiently early to permit setting prior to
placement of structural concrete.

MKE/160085.B1.B1 JULY 18,2001
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L.5

Deliver products in undamaged condition, in manufacturer’s original container
or packaging, with identifying labels intact and legible. Include on label date
of manufacture and shelf life, where applicable. Include UL labels on products
so specified.

Unload products in accordance with manufacturer’s instructions for
unloading, or as specified. Record the receipt of products at the site. Inspect
for completeness and evidence of damage during shipment.

Remove damaged products from the site and expedite delivery of identical
new undamaged products and remedy incomplete or lost products to provide
that specified, so as not to delay the progress of the Work.

HANDLING, STORAGE, AND PROTECTION

A.

Handle products in accordance with the manufacturer’s written instructions,
and in a manner to prevent damage. Store products, upon delivery, in
accordance with manufacturer’s instructions, with labels intact and legible, in
approved storage yards or sheds. Provide manufacturer’s recommended
maintenance during storage, installation, and until products are accepted for
use by Contracting Officer.

Arrange storage in a manner to provide easy access for inspection. Make
periodic inspections of stored products to assure that products are maintained
under specified conditions, and free from damage or deterioration. Keep
running account of products in storage to facilitate inspection and to estimate
progress payments for products delivered but not installed in the Work.

Store electrical, instrumentation, and control products, and equipment with
bearings in weathertight structures maintained above 60 degrees F. Protect
electrical, instrumentation, and control products, and insulation against
moisture, water, and dust damage. Connect and operate continuously all space
heaters furnished in electrical equipment.

Store fabricated products aboveground, on blocking or skids, and prevent
soiling or staining. Store loose granular materials in a well-drained area on
solid surfaces to prevent mixing with foreign matter. Cover products that are
subject to deterioration with impervious sheet coverings; provide adequate
ventilation to avoid condensation.

Store finished products that are ready for installation in dry and well ventilated
areas. Do not subject to extreme changes in temperature or humidity.

Hazardous Materials: Prevent contamination of personnel, the storage
building, and the site. Meet the requirements of the product specifications,
codes, and manufacturer’s instructions.

MKE/160085.B1.B1 JULY 18, 2001
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1.6 SUBSTITUTE AND “OR-EQUAL” PRODUCTS

A.  Meet the requirements of the General Conditions, the Specification sections,
and as set forth herein.

B.  Listing of proposed substitute or “or-equal” items or methods.

1.

With consideration of the additional evaluation time necessary for
COTR/CM’s review of such items, indicate for each item the review
status (either substitute or “or-equal’’) and estimated submission date.
CONTRACTOR, in indicating the review status of the proposed item,
acknowledges that the time shown for COTR/CM’s review on the
current accepted schedule is sufficient only to allow COTR/CM to
accomplish review for the status indicated and not sufficient to perform
both a review for “or-equal” status and a subsequent review for
substitute status on the same product.

COTR/CM may return unreviewed those submissions (i) not shown on
the current accepted schedule, (ii) for which the review status differs
from that indicated on the accepted list unless previously approved in
writing by COTR/CM, (iii) not in accordance with the General
Conditions as specified herein, (iv) which are incomplete, or (v) which
are uncertified, in which case CONTRACTOR shall provide the
specified product.

Contractor shall be responsible for demonstrating that proposed
substitute or “or equal” items provide equal performance, durability and
quality to the specified item, and for all adjustments required to
accommodate the proposed item if approved.

C.  Submit six copies of proposed substitute or “or-equal” item/method, to
include all supporting data to allow COTR/CM’s review. Complete, sign, and
transmit with each proposed substitute or “or-equal” item/method submission.

D. Disposition of Substitute Item/Method:

1.

MKE/160085.B1.B1
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Accepted: COTR/CM will evidence such acceptance by
recommendation of a Change Order for CONTRACTOR and
Contracting Officer execution. Such Change Order will accompany
COTR/CM's evaluation and acceptance of CONTRACTOR's proposed
substitute.
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PART 2

2.1

MKE/160085.B1.B1
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2. Rejected:

a.  One copy retained by CM.

b.  One copy retained by COTR.

c.  One copy retained by Contracting Officer.

d One copy returned to CONTRACTOR with a commentary by
COTR/CM.
Remaining copies will be destroyed.
CONTRACTOR shall provide item specified in Contract
Documents.

rh o

PRODUCTS

GENERAL

A.

Provide manufacturer’s standard materials suitable for service conditions
unless otherwise specified in the individual Specifications.

Where product specifications include a named manufacturer, with or without
model number, and also include performance requirements, named
manufacturer’s products must meet the performance specifications.

Like items of products furnished and installed in the Work shall be end
products of one manufacturer and of the same series or family of models to
achieve standardization for appearance, operation and maintenance, spare
parts and replacement, and manufacturer’s services and implement same or
similar process instrumentation and control functions in same or similar
manner.

Do not use materials and equipment removed from existing premises, except
as specifically permitted by the Contract Documents.

Provide interchangeable components of the same manufacturer, for similar
components, unless otherwise specified.

Equipment, Components, Systems, Subsystems: Design and manufacture with
due regard for health and safety of operation, maintenance, and accessibility,
durability of parts, and shall comply with applicable OSHA, state, and local
health and safety regulations.

Regulatory Requirement: Coating materials shall meet federal, state, and local
requirements limiting the emission of volatile organic compounds and for
worker exposure.

JULY 18,2001
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Safety Guards: Provide for all belt or chain drives, fan blades, couplings, or
other moving or rotary parts. Cover rotating part on all sides. Design for easy
installation and removal. Use 16-gauge or heavier; galvanized steel, aluminum
coated steel, or galvanized or aluminum coated 1/2-inch mesh expanded steel.
Provide galvanized steel accessories and supports, including bolts. For
outdoors application, prevent entrance of rain and dripping water.

Provide materials and equipment listed by UL wherever standards have been
established by that agency.

Equipment Finish: Provide manufacturer’s standard finish and color, except
where specific color is indicated.

Special Tools and Accessories: Furnish to 126™ ARW Personnel, upon
acceptance of equipment, all accessories required to place each item of
equipment in full operation. These accessory items include, but are not limited
to, adequate oil and grease (as required for first lubrication of equipment after
field testing), light bulbs, fuses, hydrant wrenches, valve keys, handwheels,
chain operators, special tools, and other spare parts as required for
maintenance.

Lubricant: Provide initial lubricant recommended by equipment manufacturer
in sufficient quantity to fill lubricant reservoirs and to replace consumption
during testing, startup, and operation until final acceptance by Contracting
Officer.

22 FABRICATION AND MANUFACTURE
General:
1. Manufacture parts to U.S.A. standard sizes and gauges.
Two or more items of the same type shall be identical, by the same
manufacturer, and interchangeable.
3. Design structural members for anticipated shock and vibratory loads.
4.  Use 1/4-inch minimum thickness for steel that will be submerged,
wholly or partially, during normal operation.
5. Modify standard products as necessary to meet performance
Specifications.
Lubrication System:
1. Require no more than weekly attention during continuous operation.
Convenient and accessible. Oil drains with bronze or stainless steel
valves and fill plugs easily accessible from the normal operating area or
platform. Locate drains to allow convenient collection of oil during oil
changes without removing equipment from its installed position.
MKE/160085.B1.B1 JULY 18,2001
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3. Provide constant-level oilers or oil level indicators for oil lubrication
systems.

4.  For grease type bearings, which are not easily accessible, provide and
install stainless steel tubing; protect and extend tubing to convenient
location with suitable grease fitting.

23 SOURCE QUALITY CONTROL

A.  Where Specifications call for factory testing to be witnessed by COTR/CM,
notify COTR/CM not less than 14 days prior to scheduled test date, unless
otherwise specified.

B.  Calibration Instruments: Bear the seal of a reputable laboratory certifying that
instrument has been calibrated within the previous 12 months to a standard
endorsed by the National Institute of Standards and Technology (NIST).

C.  Factory Tests: Perform in accordance with accepted test procedures and
document successful completion.

PART 3 EXECUTION
3.1 INSPECTION

A. Inspect materials and equipment for signs of pitting, rust decay, or other
deleterious effects of storage. Do not install material or equipment showing
such effects. Remove damaged material or equipment from the site and
expedite delivery of identical new material or equipment. Delays to the Work
resulting from material or equipment damage which necessitates procurement
of new products will be considered delays within CONTRACTOR’s control.

3.2 INSTALLATION

A.  Equipment Drawings show general locations of equipment, devices, and
raceway, unless specifically dimensioned.

B.  No shimming between machined surfaces is allowed.

C. Install Work in accordance with NECA Standard of Installation, unless
otherwise specified.

D. Repaint painted surfaces that are damaged prior to equipment acceptance.

E.  Handle, install, connect, clean, condition, and adjust products in accordance
with manufacturer’s instructions and as may be specified. Retain a copy of
manufacturers’ instruction at site, available for review at all times.

MKE/160085.B1.B1 JULY 18,2001
01600 7 MATERIAL AND EQUIPMENT



126 ARW/IL ANG / FTU

F.  For material and equipment specifically indicated or specified to be reused in
the Work:

1. Use special care in removal, handling, storage, and reinstallation to
assure proper function in the completed Work.

2. Arrange for transportation, storage, and handling of products that require
offsite storage, restoration, or renovation. Include costs for such Work in
the Contract Price.

33 FIELD FINISHING
A. Inaccordance with individual Specification sections.
34 ADJUSTMENT AND CLEANING

A.  Perform required adjustments, tests, operation checks, and other startup
activities.

3.5 LUBRICANTS

A.  Fill lubricant reservoirs and replace consumption during testing, startup, and
operation prior to acceptance of equipment by Contracting Officer.

END OF SECTION
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SECTION 01640
MANUFACTURERS' SERVICES

PART 1 GENERAL
1.1 DEFINITIONS

A.  Person-Day: One person for 8 hours within regular CONTRACTOR working

hours.
1.2 SUBMITTALS

A.  Training Schedule: Submit not less than 21 days prior to start of equipment
installation and revise as necessary for acceptance.

B.  Lesson Plan: Submit proposed lesson plan not less than 21 days prior to
scheduled training and revise as necessary for acceptance.

1.3 QUALIFICATION OF MANUFACTURER'S REPRESENTATIVE

A.  Authorized representative of the manufacturer, factory trained, and
experienced in the technical applications, installation, operation, and
maintenance of respective equipment, subsystem, or system. Additional
qualifications may be specified elsewhere.

B.  Representative subject to acceptance by COTR/CM. No substitute
representatives will be allowed unless prior written approval by such has been
given.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 FULFILLMENT OF SPECIFIED MINIMUM SERVICES

A.  Furnish manufacturers' services when required by an individual specification
section, to meet the requirements of this Section.

B.  Where time is necessary in excess of that stated in the Specifications for
manufacturers' services, or when a minimum time is not specified, the time
required to perform the specified services shall be considered incidental.

C.  Schedule manufacturer's services to avoid conflict with other onsite testing or
other manufacturers’ onsite services.

D. Determine, before scheduling services, that all conditions necessary to allow
successful testing have been met.

MKE/160085.B1.B1 JULY 19, 2001
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E.

Only those days of service approved by COTR/CM will be credited to fulfill
the specified minimum services.

When specified in individual specification sections, manufacturer's onsite
services shall include:

1. Assistance during product (system, subsystem, or component)
installation to include observation, guidance, instruction of
CONTRACTOR's assembly, erection, installation or application
procedures.

2. Inspection, checking, and adjustment as required for product (system,
subsystem, or component) to function as warranted by manufacturer and
necessary to furnish Manufacturer's Certificate of Proper Installation.

3. Revisiting the site as required to correct problems and until installation
and operation are acceptable to COTR/CM.

4.  Resolution of assembly or installation problems attributable to, or
associated with, respective manufacturer's products and systems.

5. Assistance during functional and performance testing, and facility
startup and evaluation.

6.  Training of GOVERNMENT's personnel in the operation and
maintenance of respective product as required.

7. Additional requirements may be specified elsewhere.

3.2 MANUFACTURER'S CERTIFICATE OF COMPLIANCE
A.  When specified in individual Specification section, submit prior to shipment
of product or material.
B. COTR/CM may permit use of certain materials or assemblies prior to
sampling and testing if accompanied by accepted certification of compliance.
C.  Signed by product manufacturer certifying that product or material specified
conforms to or exceeds specified. Attach supporting reference data, affidavits,
and certifications as appropriate.
D.  May reflect recent or previous test results on material or product, if acceptable
to COTR/CM.
33 MANUFACTURER'S CERTIFICATE OF PROPER INSTALLATION
A.  When so specified, a Manufacturer's Certificate of Proper Installation form, a
copy of which is attached to this section, shall be completed and signed by the
equipment manufacturer's representative.
MKE/160085.B1.B1 JULY 19, 2001
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B.  Such form shall certify that the signing party is a duly authorized
representative of the manufacturer, is empowered by the manufacturer to
inspect, approve, and operate their equipment and is authorized to make
recommendations required to assure that the equipment is complete and
operational.

34 TRAINING

A. General:

1.

Furnish manufacturers' representatives for detailed classroom and
hands-on training to GOVERNMENT's personnel on operation and
maintenance of specified product (system, subsystem, component) and
as may be required in applicable Specifications.

Furnish trained, articulate personnel to coordinate and expedite training,
to be present during training coordination meetings with
GOVERNMENT, and familiar with operation and maintenance manual
information specified in Section 01430, OPERATION AND
MAINTENANCE DATA.

Manufacturer's representative shall be familiar with facility operation
and maintenance requirements as well as with specified equipment.
Furnish complete training materials, to include operation and
maintenance data, to be retained by each trainee.

B.  Training Schedule

1.

List specified equipment and systems that require training services and
show:

a.  Respective manufacturer.

b.  Estimated dates for installation completion.

c.  Estimated training dates.

Allow for multiple sessions when several shifts are involved.

Adjust schedule to ensure training of appropriate personnel as deemed
necessary by GOVERNMENT, and to allow full participation by
manufacturers' representatives. Adjust schedule for interruptions in
operability of equipment.

Coordinate with Section 01310, PROGRESS SCHEDULES and
Section 01650, STARTING OF SYSTEMS/COMMISSIONING.

C.  Lesson Plan: When specified, prepare for each required course, containing the
following minimum information:

1.

naline
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Title and objectives.

Recommended types of attendees (e.g., managers, engineers, operators,
maintenance).

Course description and outline of course content.

Format (e.g., lecture, self-study, demonstration, hands-on).

Instruction materials and equipment requirements.
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6.  Resumes of instructors providing the training.
D.  Prestartup Training:

1. Coordinate training sessions with GOVERNMENT's operating
personnel and manufacturers' representatives, and with submission of
operation and maintenance manuals in accordance with Section 01430,
OPERATION AND MAINTENANCE DATA.

2. Complete at least 14 days prior to beginning of facility startup.

E.  Post-Startup Training: If required in Specifications, furnish and coordinate
training of GOVERNMENT's operating personnel by respective
manufacturer's representatives.

3.5 SUPPLEMENTS

A.  The supplements listed below, following “END OF SECTION,” are part of
this Specification.

1.  Forms: Manufacturer's Certificate of Proper Installation.

END OF SECTION
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MANUFACTURER'S CERTIFICATE OF PROPER INSTALLATION

GOVERNMENT EQPT SERIAL NO:
EQPT TAG NO: EQPT/SYSTEM:
PROJECT NO: SPEC. SECTION:

I hereby certify that the above-referenced equipment/system has been:

(Check Applicable)

Installed in accordance with Manufacturer's recommendations.
Inspected, checked, and adjusted.

Serviced with proper initial lubricants.

Electrical and mechanical connections meet quality and safety standards.

All applicable safety equipment has been properly installed.

0O odod

System has been performance tested, and meets or exceeds specified
performance requirements. (When complete system of one manufacturer)

Comments:

I, the undersigned Manufacturer's Representative, hereby certify that I am (i) a duly authorized representative
of the manufacturer, (ii) empowered by the manufacturer to inspect, approve, and operate his equipment and
(iii) authorized to make recommendations required to assure that the equipment furnished by the
manufacturer is complete and operational, except as may be otherwise indicated herein. I further certify that
all information contained herein is true and accurate.

Date: , 20

Manufacturer:

By Manufacturer's Authorized Representative:

(Authorized Signature)
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SECTION 01650
STARTING OF SYSTEMS/COMMISSIONING
(GOVERNMENT-PURCHASE CONTRACTS)

PART 1 GENERAL
1.1 DEFINITIONS

A.  System: A system means the overall process, or a portion thereof, that
performs a specific function. A system may consist of two or more
subsystems as well as two or more types of equipment.

B.  Functional Testing: Tests necessary to demonstrate that installed equipment
and systems function as specified and operate in the manner intended.
Functional testing is a prerequisite to performance testing for equipment and
systems specified to have a performance test.

C. Performance Testing: Tests necessary to demonstrate, after successful
functional testing, that equipment and systems meet specified performance
requirements.

D.  Startup Period:

1. Startup of any portion of the entire facility is considered complete when,
in the opinion of the COTR/CM, the facility or designated portion has
properly operated for 7 continuous days without significant interruption.
The startup period is in addition to specified functional and performance
testing and training.

2. Successful startup of entire facility shall be accomplished prior to
determination of substantial completion as defined in the General
Conditions.

3. Significant interruption during startup shall include any of the following
events:

a.  Failure of CONTRACTOR to maintain 24-hour onsite startup
personnel during startup.

b.  Failure to meet specified quality for more than 2 consecutive
hours.

c.  Failure of a system (process, control, building service, etc.) that is
not permanently corrected within 4 hours after such failure occurs.

d.  Failure of a mechanical equipment unit (electrical, instrument,
etc.) that is not permanently corrected within 6 hours after such
failure occurs.
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e.  Failure of an analytical, HVAC, building service, or hoisting
equipment unit that is not permanently corrected within 8 hours
after such failure occurs.

“Permanently corrected” shall consist of all of the following:

a.  Work repaired and replaced to conform with specified
requirements.

b.  Parts and components replaced as recommended by original
manufacturer and conforming with reviewed submittals.

c Piping and valves properly installed and connected.

d.  Wiring properly terminated and enclosed in raceways.

e.  Accessories, including spare parts and lubricants, furnished as
specified.

Occurrence of a significant interruption shall require startup then in

progress to be stopped and restarted after permanent corrections are

made.

E.  Operation: The operation period begins when the facility has been
substantially completed as defined in the General Conditions successfully
started as specified in this section, or accepted by the COTR/CM for
continuous operation.

1.2 SUBMITTALS

A. CONTRACTOR shall submit the following information for specific
equipment where specified in individual sections and in this section:

1.

2.

MKE/160085.B1.B1
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Copy of manufacturer's certification of proper installation before
functional testing is started.

Copy of installing contractor's testing plan for each applicable
equipment item, system, and subsystem reviewed and accepted by
manufacturer.

Copy of installing contractor's functional test logs, certification of
functional testing, and performance test results for each applicable
system and subsystem reviewed and accepted by manufacturer.
Operation and maintenance instruction for each equipment item and
system to be tested.

Qualifications and experience record of proposed representatives of
manufacturers who will assist testing of equipment and conduct training
sessions.

Additional Operation and Maintenance Manual information, if needed
after completion of testing, as specified in Section 01300,
SUBMITTALS.
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1.3 TESTING AND STARTUP RESPONSIBILITIES

A. Installing Contractor's Responsibilities: The installing contractor will:

1.

Furnish labor and materials, tools, instruments, and services for
checking, testing, and startup specified for each equipment item, except
for items to be furnished by GOVERNMENT and GOVERNMENT-
furnished equipment CONTRACTOR, as specified. This includes such
services as manufacturers' representatives, subcontractors, electricians,
instrumentation technicians, and pipefitters.

Prepare testing schedule and incorporate testing and startup activities in

the progress schedule for the work, in accordance with Section 01300,

SUBMITTALS and Section 01310, PROGRESS SCHEDULES.

Designate one person (other than field superintendent) to be responsible

for coordinating and expediting testing and startup responsibilities, and

to be present during all pre-startup meetings and available to

GOVERNMENT's personnel during the testing and startup.

Obtain and furnish qualified manufacturer's representative to assist

testing of each equipment type and system for equipment not furnished

by GOVERNMENT.

Develop a standard testing log to be used as a record of testing of each

equipment item and subsystem. This log shall:

a.  Be subject to approval of COTR/CM,

b.  Include subsystem and equipment name,

c.  Have provisions for recording dates of completion for checking,
inspection by manufacturer, verification of instrumentation and
controls, and completion of subsystem tests, and

d.  Allow space for describing problems remaining with equipment
and for signature of COTR/CM and manufacturer's representative
indicating acceptance.

Notify COTR/CM and respective equipment manufacturers at least

21 days prior to the date when each equipment system is scheduled to be

initially started; also submit testing plan stating schedule and quantity

and source of utilities, chemicals, and other materials needed.

B.  GOVERNMENT's Responsibilities: The GOVERNMENT will:

1.
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Furnish for CONTRACTOR's use during startup and testing , except as
specified in Section 01500, CONSTRUCTION FACILITIES AND
TEMPORARY CONTROLS:
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2.

a.  Electrical power.

b.  Potable water W1.

c. Chemicals including chlorine, provided adequate prior notice is
given by CONTRACTOR.

d.  Waste disposal for testing and startup operations.

Furnish GOVERNMENT's representative to witness all tests.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION

3.1 TESTING PREPARATION

A.  Cleaning and Checking: Installing contractor will, prior to initial startup of

equipment:

1. Inspect and clean equipment, devices, and connected piping so they are
free of foreign material.

2. Lubricate equipment in accordance with manufacturer's instructions.

3. Turn rotating equipment by hand and check motor-driven equipment for
correct rotation.

4. Open and close valves by hand and operate other devices to check for
binding, interference, or improper functioning.

5. Check power supply to electric-powered equipment for correct voltage.

6.  Obtain manufacturer's certification of proper installation, where

specified.

B.  Ready-To-Test Determination: Equipment shall be determined ready to test by
COTR/CM based on the following:

1.

2.

[98)

N
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Notification by installing contractor of equipment and system readiness
for testing.

Submittal of testing plan stating detailed procedures including quantity
and source of utilities, chemicals, and other materials needed for each
test.

Receipt of O & M Manuals incorporating review comments.

Receipt of manufacturer's certification of proper installation, where
specified.

Cleanliness of equipment, devices, and connected work.

Adequate completion of work adjacent to, or interfacing with,
equipment to be tested.

Availability and acceptability of manufacturer's representative to assist
testing of respective equipment, and satisfactory fulfillment of other
specified manufacturers' responsibilities.

JULY 19, 2001

4 STARTING OF SYSTEMS/
COMMISSIONING (GOVERNMENT-
PURCHASE CONTRACTS)



126 ARW/IL ANG / FTU

C.  Pretesting Meeting: Installing contractor will arrange a meeting to review the
CONTRACTOR's recommended testing procedures for each equipment item
and system, at least 2 days prior to the first test run. Manufacturers'
representatives shall attend.

3.2 FUNCTIONAL TESTING

A.  Subsystem Tests: Installing contractor shall startup and operate the individual
components and subsystems that make up each equipment system, as listed
below, and as specified in the respective sections in Division 15. Functional
testing of a complete system shall not begin until subsystem testing is
completed to the COTR/CM's satisfaction.

1.  Mechanical HVAC and Hydronic System:

a.  Air Handling Units.

b.  Chiller.

C. Pumps.

d Electrical and Controls: Verify proper operation, including
indicating lights and alarms.

B.  Equipment and System Tests: Except as otherwise specified for
CONTRACTOR, installing contractor will functionally test each separate
piece of equipment, and each system requiring simultaneous operation of
interdependent equipment, in accordance with the following procedures:

1.  Separate items of equipment demonstrated to function properly during
subsystem testing shall require no further functional test, if
documentation of subsystem testing is accepted by COTR/CM.

2. Functional testing of each system shall begin after subsystems and
equipment units have been satisfactorily tested.

3. Functional testing will begin at a time mutually agreed upon by the
COTR/CM, manufacturer's representative(s), and CONTRACTOR.

a.  The COTR/CM will be present during tests.
b.  Notify COTR/CM and manufacturer's representative at least
14 days prior to scheduled date of functional tests.

4.  Functional testing will be conducted for a minimum period of
3 consecutive days and until every equipment item in each system has
demonstrated 24 continuous hours of satisfactory operation. All
operational features and controls will be demonstrated during this
period, while systems and equipment operate in automatic modes.

5. Performance tests, where specified for individual equipment, shall not
begin until functional testing of the complete systems in which they
operate is completed to the satisfaction of the COTR/CM.
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6. If, in the opinion of the COTR/CM, each system meets the requirements
specified, they will be accepted as conforming for purposes of
advancing to the performance testing phase. If, in the opinion of the
COTR/CM, the functional test results do not meet the requirements
specified, the systems will be considered as nonconforming.

a.  Inthe case of a nonconforming system, advancement to the
performance testing phase shall not commence until the installing
contractor has made such adjustments, changes, and additions
necessary to correct the system and retests it as specified and, in
the opinion of the COTR/CM, the system functions as specified.

b.  Inthe event that a nonconforming system is the result of
malfunction of a CONTRACTOR-furnished equipment item, the
CONTRACTOR shall immediately take the appropriate action to
correct the malfunction. Project delay resulting from failure of the
CONTRACTOR to take such action shall be incurred at the
CONTRACTOR's sole expense.

C. Documentation: Installing contractor will document subsystem and system
tests in writing, on the forms furnished by the COTR/CM, in a format
acceptable to the COTR/CM. CONTRACTOR shall review the logs and
furnish approval, prior to subsequent performance testing or startup, on the
appropriate test logs.

33 PERFORMANCE TESTING

A.  Testing Fluid: Performance testing shall use material that the equipment or
system is designed to handle during normal service conditions, unless
otherwise specified.

B.  Equipment and Subsystem Tests: Installing contractor will:

1.  Clean and check equipment and devices, as specified under Article
TESTING PREPARATION, prior to starting equipment and subsystem
performance tests.

2. Performance testing will begin at a time mutually agreed upon by the
COTR/CM, manufacturer's representative(s), and CONTRACTOR.

a.  The COTR/CM will be present during tests.
b.  Notify COTR/CM and manufacturer's representative at least
14 days prior to scheduled date of performance testing.

3. Provide supplies and materials, including water and chemicals; allowing
sufficient advance notice for suppliers and GOVERNMENT.

4.  Operate the necessary equipment units as specified in the respective
O & M Manuals for a continuous period of 24 hours.
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5. Complete acceptable performance testing of all equipment and
subsystems included in a system, and submit test documentation, before
starting the system performance test.

C.  Documentation:

1.  Except as specified for CONTRACTOR-furnished equipment test.
Installing Contractor will prepare performance test report for equipment
and complete systems tested. Summarize test method, include test logs
and pertinent calculations, and obtain manufacturer's signed statement
recommending continuous operation. CONTRACTOR shall review
reports prepared by installing contractor and indicate acceptance or
submit written comments to COTR/CM.

D. CONTRACTOR-Furnished Equipment Test: CONTRACTOR shall:

1.  Clean and check equipment and devices, as specified under Article
TESTING PREPARATION, prior to starting system performance tests.

2. Performance testing will begin at a time mutually agreed upon by the
COTR/CM, GOVERNMENT, manufacturer's representative(s), and
CONTRACTOR.

a.  The GOVERNMENT or COTR/CM will be present during tests.
b.  Notify COTR/CM, GOVERNMENT, and system manufacturer(s)
at least 14 days prior to planned date of performance testing.

3. Obtain supplies and materials, including water and chemicals; allow
sufficient advance notice for suppliers and GOVERNMENT.

4.  Operate complete system as specified for a continuous period of
24 hours.

5. Prepare and submit performance test report as specified in Paragraph
DOCUMENTATION.

STARTUP
A.  Performance testing of all individual equipment and subsystems shall be
completed before the startup period begins, unless otherwise allowed by

COTR/CM.

B. Installing contractor will prepare startup activity schedule.

1.

Schedule shall follow format specified in Section 01300,
SUBMITTALS, and Section 01310, PROGRESS SCHEDULES.
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2. Examples of startup activities to be conducted are:
a.  Operate all plumbing systems.
b Operate all HVAC systems.
c.  Operate all fire alarm and automatic fire protection systems.
d Open, close, lock, and unlock all doors and windows to check
master keying.
e. Check all electrical, communications, and lighting systems.

3. Indicate timing and interdependence of activities in the program,
indicating each system, subsystem, and unit to be operated. Allow for
rotation of standby units with operating units so that each unit is started
and stopped at least twice and receives approximately the same elapsed
time of operation.

C.  After review and revisions requested by COTR/CM, installing contractor will
begin the startup activities. If requested, attend a pre-startup meeting not more
than 5 days prior to startup to review the program and resolve questions.

D.  During startup operations, Installing Contractor will keep complete records of
each activity and performance of each system, subsystem, and equipment unit.

3.5 CONTINUOUS OPERATION

A.  GOVERNMENT will accept equipment and systems as ready for continuous
operation only after successful testing and startup is completed and
documented, test and startup reports submitted, and manufacturers' services
completed for training of GOVERNMENT's personnel.

B.  After successful performance testing of a particular equipment type or system,
GOVERNMENT may elect to start up a portion of the equipment or system
for continuous operation in accordance with the General Conditions. Such
operation will not interfere with testing of other equipment and systems that
may still be underway, and shall not preclude the need to start up and
demonstrate the portion operated in combination with the rest of the facility
when all testing is completed.

END OF SECTION
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SECTION 01700
CONTRACT CLOSEOUT

PART 1 GENERAL
1.1 CONSTRUCTION PROJECT ACCEPTANCE PROCEDURES

A.  Prefinal Inspection: No Later Than 30 calendar days prior to the completion
date or upon Notice of Completion by CONTRACTOR, the Contracting
Officer/COTR/CM and the CONTRACTOR will conduct a detailed and
thorough inspection to identify construction deficiencies and remaining
contractual items (such as systems operating manuals, spare parts lists, as-built
drawings, and training requirements). During the inspection they will
document the deficiencies on a “punchlist.”

B.  Final Inspection: No Later Than contract completion date, the CO/COTR will
conduct final inspection to ensure all punch list items are completed for
building acceptance.

1.2 SUBMITTALS

A.  Quality Control Submittals: Written procedures for maintaining and markup
of record documents.

B.  Contract Close-out Submittals: Submit prior to application for final payment.

1. Record Documents: As required in the General Conditions.
Approved Shop Drawings and Samples: As required in the General
Conditions.

3. Special Bonds, Special Warranties, and Service Agreements.

4.  Consent of Surety to Final Payment: As required in the General
Conditions.

5. Releases or Waivers of Liens and Claims: As required in the General
Conditions.

6.  Releases from Agreements.

7. Final Application for Payment: Submit in accordance with procedures
and requirements stated in Section 01025, MEASUREMENT AND
PAYMENT.

8. Spare Parts and Special Tools: As required by individual specification
sections.

9.  Final Payrolls.

10. Release of Claims.

11. Pay Request Certification.

12.  Government Inspection and Acceptance.
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1.3 RECORD DOCUMENTS
A.  Quality Assurance:

1. Furnish qualified and experienced person, whose duty and responsibility
shall be to maintain record documents.

2. Accuracy of Records:

a.  Coordinate changes within record documents, making legible and
accurate entries on each page of Specifications and each sheet of
Drawings and other documents where such entry is required to
show change.

b.  Purpose of Project record documents is to document factual
information regarding aspects of Work, both concealed and
visible, to enable future modification of Work to proceed without
lengthy and expensive site measurement, investigation, and
examination.

3. Make entries within 24 hours after receipt of information that a change
in Work has occurred.

4.  Prior to submitting each request for progress payment, request
COTR/CM’s review and approval of current status of record documents.
Failure to properly maintain, update, and submit record documents may
result in a referral by COTR/CM to recommend the whole or any part of
the CONTRACTOR’s Application for Payment, either partial or final.

1.4 RELEASES FROM AGREEMENTS

A.  Furnish Contracting Officer written releases from property owners or public
agencies where side agreements or special easements have been made, or
where CONTRACTOR’s operations have not been kept within the
GOVERNMENT’s construction right-of-way.

B. Inthe event CONTRACTOR is unable to secure written releases, inform the
Contracting Officer of the reasons:

1. Contracting Officer/COTR will examine the site, and Contracting
Officer will direct CONTRACTOR to complete Work that may be
necessary to satisfy terms of the easement.

2. Should CONTRACTOR refuse to perform this Work, Contracting
Officer reserves the right to have it done by separate contract and deduct
the cost of same from the Contract Price, or require the CONTRACTOR
to furnish a satisfactory Bond in a sum to cover legal claims for
damages.

3. When Contracting Officer is satisfied that Work has been completed in
agreement with the Contract Documents and terms of easements, the
right is reserved to waive the requirement for written release if:

MKE/160085.B1.B1 JULY 19, 2001
01700 2 CONTRACT CLOSEOUT



126 ARW/IL ANG/ FTU

(1) CONTRACTORs failure to obtain such statement is due to the
grantor’s refusal to sign, and this refusal is not based upon any
legitimate claims that CONTRACTOR has failed to fulfill the terms of
the easement, or (ii)) CONTRACTOR is unable to contact or has had
undue hardship in contacting the grantor.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION

3.1 MAINTENANCE OF RECORD DOCUMENTS

A.  General:

1.  GOVERNMENT will provide CONTRACTOR one complete set of
Contract Documents, at pre-Construction conference..

2. Label or stamp each record document with title, “RECORD
DOCUMENTS,” in neat large printed letters.

3. Record information concurrently with construction progress and within
24 hours after receipt of information that change has occurred. Do not
cover or conceal Work until required information is recorded.

4.  The record drawings shall indicate, in addition to all changes and

corrections, the actual location of all subsurface utility lines. In order for
the location of these lines and appurtenances to be determined in the
event the surface openings or indicators become covered or obscured,
the record drawings shall show, by offset dimensions to two
permanently fixed surface features, the end of each run including each
change in direction. Valves, splice boxes, and similar appurtenances
shall be located by dimensioning along the utility run from a reference
point. The average depth below the surface of each run shall also be
recorded.

B.  Preservation:

1.

2.

Maintain documents in a clean, dry, legible condition and in good order.
Do not use record documents for construction purposes.

Make documents and Samples available at all times for observation by
COTR/CM.

C.  Making Entries on Drawings:

1.
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Using an erasable colored pencil (not ink or indelible pencil), clearly
describe change by graphic line and note as required.
a.  Color Coding:
1)  Green when showing information deleted from Drawings.
2)  Red when showing information added to Drawings.
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3)  Blue and circled in blue to show notes.

2. Date entries.

3. Call attention to entry by “cloud” drawn around area or areas affected.

4.  Legibly mark to record actual changes made during construction,
including, but not limited to:

a.  Depths of various elements of foundation in relation to finished
first floor data if not shown or where depth differs from that
shown.

b.  Horizontal and vertical locations of existing and new
Underground Facilities and appurtenances, and other underground
structures, equipment, or Work. Reference to at least two
measurements to permanent surface improvements.

c.  Location of internal utilities and appurtenances concealed in the
construction referenced to visible and accessible features of the
structure.

d.  Locate existing facilities, piping, equipment, and items critical to
the interface between existing physical conditions or construction
and new construction.

e.  Changes made by Request For Information, Change Order/
Modification, and COTR/CM’s written interpretation and
clarification using consistent symbols for each and showing
appropriate document tracking number.

5. Dimensions on Schematic Layouts: Show on record drawings, by
dimension, the centerline of each run of items such as are described in
previous subparagraph above.

a. Clearly identify the item by accurate note such as “cast iron
drain,” “galv. water,” and the like.

b.  Show, by symbol or note, vertical location of item (“under slab,”
“in ceiling plenum,” “exposed,” and the like).

c.  Make identification so descriptive that it may be related reliably to
Specifications.

FINAL CLEANING

A.

At completion of Work or immediately prior to CONTRACTOR’s notice of
completion, clean entire site or parts thereof, as applicable.

1.

2.

Leave the Work and adjacent areas affected in a cleaned condition
satisfactory to Contracting Officer/COTR/CM.

Remove grease, dirt, dust, paint or plaster splatter, stains, labels,
fingerprints, and other foreign materials from exposed surfaces.
Repair, patch, and touch up marred surfaces to specified finish and
match adjacent surfaces.

Clean all windows.

Clean and wax wood, vinyl, or painted floors.
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6.  Broom clean exterior paved driveways and parking areas.

7. Hose clean sidewalks, loading areas, and others contiguous with
principal structures.

8. Rake clean all other surfaces.

. Remove snow and ice from access to buildings.

10. Replace air-handling filters and clean ducts, blowers, and coils of
ventilation units operated during construction.

11. Leave water courses, gutters, and ditches open and clean.

B.  Use only cleaning materials recommended by manufacturer of surfaces to be
cleaned.

END OF SECTION
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SECTION 02050
DEMOLITION
PART 1 GENERAL
1.1 WORK SCOPE
A. Items to be demolished are as follows and as shown on the Drawings:

1. Buried utility pipes, ducts, conduits, etc., that are in the path of new
construction or as otherwise shown.

B.  Utilities to be abandoned as shown on the Drawings.
C. Disposal of all demolition debris and final site cleanup.
1.2 SUBMITTALS

A.  Quality Control Submittals: Copies of any authorizations and permits required
to perform Work.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 PREPARATION

A.  Utilities:

1.  Notify OWNER or appropriate utilities to turn off affected services
before starting demolition or abandonment.

2. Remove utility lines exposed by demolition excavation.

3. Plug sewerlines at locations shown or at limits of excavation if not
shown with concrete length of plug, 5 feet minimum to prevent
groundwater infiltrating sewer systems.

3.2 DEMOLITION

A. Remove piping from areas to be backfilled. Pipe, valves, and fittings adjacent
to those to be removed may also be removed as salvage.

B.  Cut off concealed or embedded conduit, boxes, or other materials a minimum
of 3/4 inch below final finished surface.

33 DISPOSAL

A. Dispose of debris and other nonsalvaged materials offsite in licensed landfills.
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34 BACKFILLING

A. Demolished Areas: Backfill to existing ground level or foundation level of
new construction.

B.  Backfill Material and Compaction:

1. Conform to Section 02220, FILL AND BACKFILL.
2. Do not use demolition debris as backfill material.

END OF SECTION
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SECTION 02100
SITE PREPARATION
PART 1 GENERAL
1.1 DEFINITIONS

A. Interfering or Objectionable Material: Trash, rubbish, and junk; vegetation
and other organic matter, whether alive, dead, or decaying; topsoil.

B.  Scalping: Removal of sod without removing more than upper 3 inches of
topsoil.

C.  Stripping: Removal of topsoil remaining after applicable scalping is
completed.

D.  Project Limits: Areas, as shown or specified, within which Work is to be
performed.

1.2 SCHEDULING AND SEQUENCING

A.  Prepare site only after adequate erosion and sediment controls are in place.
Limit areas exposed uncontrolled to erosion during installation of temporary
erosion and sediment controls to maximum of 2 acres.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 GENERAL

A.  Scalp and strip areas actually needed for waste disposal, borrow, or site
improvements within limits shown or specified.

B. Do not injure or deface vegetation that is not designated for removal.

3.2 LIMITS

A.  As follows, but not to extend beyond Project limits.

1.  Excavation 5 feet beyond top of cut slopes.

Fill:

a. Stripping and Scalping: 2 feet beyond toe of permanent fill.
3. Structures: 15 feet outside of new structures.

4. Other Areas: As shown.

B.  Remove rubbish, trash, and junk from entire area within Project limits.
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33 SCALPING

A. Do not remove sod until after clearing and grubbing is completed and
resulting debris is removed.

B.  Scalp areas within limits shown or specified.
3.4 STRIPPING
A. Do not remove topsoil until after scalping is completed.

B.  Strip areas within limits to minimum depths shown or specified. Do not
remove subsoil with topsoil.

C.  Stockpile strippings, meeting requirements of Section 02920, SOIL
PREPARATION, for topsoil, separately from other excavated material.

3.5 DISPOSAL
A.  Scalpings:

1. Dispose of debris offsite.
Limit offsite disposal of clearing and grubbing debris to locations that
are approved by federal, state, and local authorities, and that will not be
visible from Project.

B.  Strippings:

1. Dispose of strippings that are unsuitable for topsoil or that exceed
quantity required for topsoil offsite.

2. Stockpile topsoil in sufficient quantity to meet Project needs. Dispose of
excess strippings as specified for clearing and grubbing.

END OF SECTION
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SECTION 02140
DEWATERING
PART 1 GENERAL
1.1 GENERAL

A.  During subsurface exploration groundwater was encountered 10 feet below
the existing ground surface at the time the boring was made.

1.2 SUBMITTALS
A. Administrative Submittals:

1.  Well permits.
2. Discharge permits.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 GENERAL

A. Remove and control water during periods when necessary to properly
accomplish Work.

3.2 SURFACE WATER CONTROL

A.  See Section 01500, CONSTRUCTION FACILITIES AND TEMPORARY
CONTROLS, Article TEMPORARY CONTROLS.

B.  Remove surface runoft controls when no longer needed.
33 DEWATERING SYSTEMS

A. Provide, operate, and maintain dewatering systems of sufficient size and
capacity to permit excavation and subsequent construction in dry and to lower
and maintain groundwater level a minimum of 2 feet below the lowest point
of excavation. Continuously maintain excavations free of water, regardless of
source, and until backfilled to final grade.

B.  Design and Operate Dewatering Systems:

1.  To prevent loss of ground as water is removed.
To avoid inducing settlement or damage to existing facilities, completed
work, or adjacent property.

3. Torelieve artesian pressures and resultant uplift of excavation bottom.
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34 DISPOSAL OF WATER

A.  Obtain discharge permit for water disposal from authorities having
jurisdiction.

B.  Treat water collected by dewatering operations, as required by regulatory
agencies, prior to discharge.

C. Discharge water as required by discharge permit and in manner that will not
cause erosion or flooding, or otherwise damage existing facilities, completed
Work, or adjacent property.

D. Remove solids from treatment facilities and perform other maintenance of
treatment facilities as necessary to maintain their efficiency.

35 PROTECTION OF PROPERTY

A. Make assessment of potential for dewatering induced settlement. Provide and
operate devices or systems, including but not limited to reinjection wells,
infiltration trenches and cutoff walls, necessary to prevent damage to existing
facilities, completed Work, and adjacent property.

B.  Securely support existing facilities, completed Work, and adjacent property
vulnerable to settlement due to dewatering operations. Support shall include,
but not be limited to, bracing, underpinning, or compaction grouting.

END OF SECTION
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SECTION 02205
EXCAVATION
PART 1 GENERAL
1.1 QUALITY ASSURANCE
A. Provide adequate survey control to avoid unauthorized overexcavation.
1.2 WEATHER LIMITATIONS

A.  Material excavated when frozen or when air temperature is less than
32 degrees F shall not be used as fill or backfill until material completely
thaws.

B.  Material excavated during inclement weather shall not be used as fill or
backfill until after material drains and dries sufficiently for proper
compaction.

1.3 SEQUENCING AND SCHEDULING

A.  Demolition: Complete applicable Work specified in Section 02050,
DEMOLITION, prior to excavating.

B.  Scalping and Stripping: Complete applicable Work specified in
Section 02100, SITE PREPARATION, prior to excavating.

C.  Dewatering: Conform to applicable requirements of Section 02140,
DEWATERING, prior to initiating excavation.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 GENERAL

A.  Excavate to lines, grades, and dimensions shown and as necessary to
accomplish Work. Excavate to within tolerance of plus or minus 0.1-foot
except where dimensions or grades are shown or specified as maximum or
minimum. Allow for forms, working space, granular base, topsoil, and similar
items, wherever applicable. Trim to neat lines where concrete is to be
deposited against earth.

B. Do not overexcavate without written authorization of COTR/CM.
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C. Remove or protect obstructions as shown and as specified in Section 01500,
CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS, Article
PROTECTION OF WORK AND PROPERTY.

3.2 UNCLASSIFIED EXCAVATION

A.  Excavation is unclassified. Complete all excavation regardless of the type,
nature, or condition of the materials encountered.

33 TRENCH WIDTH

A.  Minimum Width of Trenches:

1.

3.

Single Pipes, Conduits, Direct-Buried Cables, and Duct Banks:

a.  Less than 4-inch Outside Diameter or Width: 18 inches.

b.  Greater than 4-inch Outside Diameter or Width: 18 inches greater
than outside diameter or width of pipe, conduit, direct-buried
cable, or duct bank.

Multiple Pipes, Conduits, Cables, or Duct Banks in Single Trench:

18 inches greater than aggregate width of pipes, conduits, cables, duct

banks, plus space between.

Increase trench widths by thicknesses of sheeting.

B. Maximum Trench Width: Unlimited, unless otherwise shown or specified, or
unless excess width will cause damage to existing facilities, adjacent property,
or completed Work.

34 EMBANKMENT AND CUT SLOPES

A.  Shape, trim, and finish cut slopes to conform with lines, grades, and cross-
sections shown, with proper allowance for topsoil or slope protection, where
shown.

B. Remove stones and rock that exceed 3-inch diameter and that are loose and
may roll down slope. Remove exposed roots from cut slopes.

C. Round tops of cut slopes in soil to not less than a 6-foot radius, provided such
rounding does not extend offsite or outside easements and right-of-ways, or
adversely impacts existing facilities, adjacent property, or completed Work.

3.5 STOCKPILING EXCAVATED MATERIAL

A.  Stockpile excavated material that is suitable for use as fill or backfill until
material is needed.
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Post signs indicating proposed use of material stockpiled. Post signs that are
readable from all directions of approach to each stockpile. Signs should be
clearly worded and readable by equipment operators from their normal seated
position.

Confine stockpiles to within easements, rights-of-way, and approved work
areas. Do not obstruct roads or streets.

Do not stockpile excavated material adjacent to trenches and other
excavations unless excavation sideslopes and excavation support systems are
designed, constructed, and maintained for stockpile loads.

Do not stockpile excavated materials near or over existing facilities, adjacent
property, or completed Work, if weight of stockpiled material could induce
excessive settlement.

3.6 DISPOSAL OF SPOIL

A. Dispose of excavated materials, which are unsuitable or exceed quantity
needed for fill or backfill, offsite.

B.  Dispose of debris resulting from removal of underground facilities as
specified in Section 02050, DEMOLITION, for demolition debris.

C. Dispose of debris resulting from removal of organic matter, trash, refuse, and
junk as specified in Section 02100, SITE PREPARATION, for clearing and
grubbing debris.

END OF SECTION
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CCCTION 02215
SUBGRADE PREPARATION

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American Society for Testing and Materials (ASTM):
a. D698, Standard Test Methods for Moisture-Density Relations of
Soils and Soil Aggregate Mixtures Using 5.5-pound (2.49 kg)
Rammer and 12-inch (305 mm) Drop.
b.  DI1557, Standard Test Methods for Moisture-Density Relations of
Soils and Soil-Aggregate Mixtures Using 10-pound (4.54 kg)
Rammer and 18-inch (457 mm) Drop.

1.2 DEFINITIONS

A.  Optimum Moisture Content: As defined in Section 02220, FILL AND
BACKFILL.

B.  Prepared Ground Surface: Ground surface after completion of clearing and
grubbing, scalping of sod, stripping of topsoil, excavation to grade, and
scarification and compaction of subgrade.

C. Relative Compaction: As defined in Section 02220, FILL AND BACKFILL.
D. Relative Density: As defined in Section 02220, FILL AND BACKFILL.

E.  Subgrade: Layer of existing soil after completion of clearing, grubbing,
scalping of topsoil prior to placement of fill, roadway structure or base for
floor slab.

F.  Proof-Rolling: Testing of subgrade by compactive effort to identify areas that
will not support the future loading without excessive settlement.

1.3 SEQUENCING AND SCHEDULING

A. Complete applicable Work specified in Sections 02050, DEMOLITION;
02100, SITE PREPARATION; and 02205, EXCAVATION, prior to subgrade
preparation.
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1.4 QUALITY ASSURANCE

A. Notify COTR/CM when subgrade is ready for compaction or proof-rolling or
whenever compaction or proof-rolling is resumed after a period of extended
inactivity.

1.5 ENVIRONMENTAL REQUIREMENTS
A.  Prepare subgrade when unfrozen and free of ice and snow.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 GENERAL

A.  Keep subgrade free of water, debris, and foreign matter during compaction or
proof-rolling.

B.  Bring subgrade to proper grade and cross-section and uniformly compact
surface.

C. Do not use sections of prepared ground surface as haul roads. Protect prepared
subgrade from traffic.

D. Maintain prepared ground surface in finished condition until next course is
placed.

32 COMPACTION

A.  Under Earthfill: Three passes with three-wheeled power roller weighing
approximately 10 tons.

B.  Under Pavement Structure, Floor Slabs On Grade, or Granular Fill Under
Structures: Three passes with a loaded dump truck or similar heavy-wheeled
vehicle.

3.3 MOISTURE CONDITIONING

A. Dry Subgrade: Add water, then mix to make moisture content uniform
throughout.

B.  Wet Subgrade: Aerate material by blading, discing, harrowing, or other
methods, to hasten drying process.

MKE/160085.B1.B1 JULY 19, 2001
02215 2 SUBGRADE PREPARATION



126 ARW/IL ANG/ FTU

34 TESTING

A.  Proof-roll subgrade with equipment specified in Article COMPACTION to
detect soft or loose subgrade or unsuitable material, as determined by
COTR/CM.

3.5 CORRECTION
A.  Soft or Loose Subgrade:

1.  Adjust moisture content and recompact, or
Over excavate as specified in Section 02205, EXCAVATION, and
replace with suitable material from the excavation, as specified in
Section 02220, FILL AND BACKFILL.

B.  Unsuitable Material: Over excavate as specified in Section 02205,
EXCAVATION, and replace with suitable material from the excavation, as
specified in Section 02220, FILL AND BACKFILL.

END OF SECTION
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SECTION 02220
FILL AND BACKFILL

PART 1 GENERAL

1.1 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1.

1.2 DEFINITIONS

American Society for Testing and Materials (ASTM):

a.

b.

C117, Standard Test Method for Materials Finer Than 75-um
(No. 200) Sieve in Mineral Aggregates by Washing.

C136, Standard Method for Sieve Analysis of Fine and Coarse
Aggregates.

D75, Standard Practice for Sampling Aggregates.

D698, Standard Test Methods for Moisture-Density Relations of
Soils and Soil Aggregate Mixtures Using 5.5-pound (2.49 kg)
Rammer and 12-inch (305 mm) Drop.

D1556, Standard Test Method for Density of Soil in Place by the
Sand-Cone Method.

D1557, Standard Test Methods for Moisture-Density Relations of
Soils and Soil-Aggregate Mixtures Using 10-pound (4.54 kg)
Rammer and 18-inch (457 mm) Drop.

D2922, Standard Test Methods for Density of Soil and Soil-
Aggregate in Place by Nuclear Methods.

D4253, Standard Test Methods for Maximum Index Density of
Soils Using a Vibratory Table.

D4254, Standard Test Methods for Minimum Index Density of
Soils and Calculation of Relative Density.

A. Relative Compaction:

1.

2.

Ratio, in percent, of as-compacted field dry density to laboratory
maximum dry density as determined in accordance with ASTM D698.
Apply corrections for oversize material to either as-compacted field dry
density or maximum dry density, as determined by COTR/CM.

B.  Optimum Moisture Content:

1.

2.

MKE/160085.B1.B1
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Determined in accordance with ASTM Standard specified to determine
maximum dry density for relative compaction.
Determine field moisture content on basis of fraction passing 3/4-inch

sieve.
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C. Relative Density: Calculated in accordance with ASTM D4254 based on
maximum index density determined in accordance with ASTM D4253 and
minimum index density determined in accordance with ASTM D4254.

D.  Prepared Ground Surface: Ground surface after completion of required
demolition, clearing and grubbing, scalping of sod, stripping of topsoil,
excavation to grade, and subgrade preparation.

E. Completed Course: A course or layer that is ready for next layer or next phase
of Work.

F.  Lift: Loose (uncompacted) layer of material.
Geosynthetics: Geotextiles, geogrids, or geomembranes.
H. Well-Graded:

1. A mixture of particle sizes with no specific concentration or lack thereof
of one or more sizes.

2. Does not define numerical value that must be placed on coefficient of
uniformity, coefficient of curvature, or other specific grain size
distribution parameters.

3. Used to define material type that, when compacted, produces a strong
and relatively incompressible soil mass free from detrimental voids.

L. Influence Area: Area within planes sloped downward and outward at
60-degree angle from horizontal measured from:

1. 1-foot outside outermost edge at base of foundations or slabs.
2. 1-foot outside outermost edge at surface of roadways or shoulder.
3. 0.5-foot outside exterior at spring line of pipes or culverts.

J. Borrow Material: Material from required excavations or from designated

borrow areas on or near site.

K. Selected Backfill Material: Materials available onsite that COTR/CM
determines to be suitable for specific use.

L.  Imported Material: Materials obtained from sources offsite, suitable for
specified use.

M.  Structural Fill: Fill materials as required under structures, pavements, and
other facilities.

N.  Embankment Material: Fill materials required to raise existing grade in areas
other than under structures.
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1.3

1.4

1.5

PART 2

2.1

O. Standard Specifications: When referenced in this section, shall mean Illinois
Department of Transportation Standard Specifications.

SUBMITTALS
A.  Samples: Imported material taken at source.
B.  Quality Control Submittals:

1.  Catalog and manufacturer's data sheets for compaction equipment.
2. Certified test results from independent testing agency.

QUALITY ASSURANCE
A. Notify COTR/CM when:

1. Structure is ready for backfilling, and whenever backfilling operations
are resumed after a period of inactivity.

2. Soft or loose subgrade materials are encountered wherever embankment
or site fill is to be placed.

3. Fill material appears to be deviating from Specifications.

SEQUENCING AND SCHEDULING

A.  Complete applicable Work specified in Sections 02050, DEMOLITION;
02100, SITE PREPARATION; 02205, EXCAVATION; and 02215,
SUBGRADE PREPARATION, prior to placing fill or backfill.

B.  Backfill against concrete structures only after concrete has attained
compressive strength, specified in Section 03301, REINFORCED
CONCRETE. Obtain COTR/CM's acceptance of concrete work and attained
strength prior to placing backfill.

C. Do not place granular base, subbase, or surfacing until after subgrade has been
prepared as specified in Section 02215, SUBGRADE PREPARATION.

PRODUCTS
SOURCE QUALITY CONTROL
A. Gradation Tests:

1. Asnecessary to locate acceptable sources of imported material.
2. During production of imported material, test as follows:
a.  Granular Fill: 1 per 2,000 cubic yards, minimum 3.
b.  Base Course Rock: 1 per 2,000 cubic yards, minimum 3.
c.  Foundation Stabilization Rock: 1 per 2,000 cubic yards,
minimum 3.
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2.2 EARTHFILL

A.

Excavated material from required excavations free from rocks larger than
3 inches, from roots and other organic matter, ashes, cinders, trash, debris, and
other deleterious materials.

Material containing more than 10 percent gravel, stones, or shale particles is
unacceptable.

Provide imported material of equivalent quality, if required to accomplish
Work.

23 GRANULAR FILL

A.

B.

C.

I-inch minus crushed gravel or crushed rock.
Free from dirt, clay balls, and organic material.

Well-Graded from coarse to fine and containing sufficient fines to bind
material when compacted, but with maximum 8 percent by weight passing
No. 200 sieve.

24 WATER FOR MOISTURE CONDITIONING

A.

Free of hazardous or toxic contaminates, or contaminants deleterious to proper
compaction.

2.5 BASE COURSE ROCK

A.

As specified in Section 02236, BASE COURSE.

2.6 FOUNDATION STABILIZATION ROCK

A.

B
C.
D

PART 3

Crushed rock or pit run rock.

Uniformly graded from coarse to fine.

Free from excessive dirt and other organic material.
Maximum 2-1/2 inches particle size.

EXECUTION

3.1 GENERAL

A. Keep placement surfaces free of water, debris, and foreign material during
placement and compaction of fill and backfill materials.
MKE/160085.B1.B1 JULY 19, 2001
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B.  Place and spread fill and backfill materials in horizontal lifts of uniform
thickness, in a manner that avoids segregation, and compact each lift to
specified densities prior to placing succeeding lifts. Slope lifts only where
necessary to conform to final grades or as necessary to keep placement
surfaces drained of water.

C. During filling and backfilling, keep level of fill and backfill around each
structure and buried tank even.

D. Do not place fill or backfill, if fill or backfill material is frozen, or if surface
upon which fill or backfill is to be placed is frozen.

E.  If pipe, conduit, duct bank, or cable is to be laid within fill or backfill:

1. Fill or backfill to an elevation 2 feet above top of item to be laid.
. Excavate trench for installation of item.

3. Install bedding, if applicable, as specified in Section 02225, TRENCH
BACKFILL.

4.  Install item.

5. Backfill envelope zone and remaining trench, as specified in
Section 02225, TRENCH BACKFILL, before resuming filling or
backfilling specified in this section.

F. Tolerances:

1. Final Lines and Grades: Within a tolerance of 0.1-foot unless
dimensions or grades are shown or specified otherwise.

2. Grade to establish and maintain slopes and drainage as shown. Reverse
slopes are not permitted.

G. Settlement: Correct and repair any subsequent damage to structures,
pavements, curbs, slabs, piping, and other facilities, caused by settlement of
fill or backfill material.

3.2 FILL OR BACKFILL UNDER AND AROUND STRUCTURES

A.  Under Facilities: Within influence area beneath structures, slabs, pavements,
curbs, piping, conduits, duct banks, and other facilities, backfill with granular
fill, unless otherwise shown. Place granular fill in lifts of 6-inch maximum
thickness and compact each lift to minimum of 98 percent relative compaction
as determined in accordance with ASTM D698.

B.  Other Areas: Backfill with earthfill to lines and grades shown, with proper
allowance for topsoil thickness where shown. Place in lifts of 8-inch
maximum thickness and compact each lift to minimum 98 percent relative
compaction as determined in accordance with ASTM D698.
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33 FILL

A. Outside Influence Areas Beneath Structures, Tanks, Pavements, Curbs, Slabs,
Piping, and Other Facilities: Unless otherwise shown, place earthfill as

follows:

1.  Allow for 6-inch thickness of topsoil where required.

2. Maximum 8-inch thick lifts.

3. Place and compact fill across full width of embankment.

4. Compact to minimum 95 percent relative compaction as determined in

accordance with ASTM D698.
Dress completed embankment with allowance for topsoil, crest
surfacing, and slope protection, where applicable.

34 SITE TESTING

A. Gradation:

1.

One sample from each 1,500 tons of finished product or more often as
determined by COTR/CM, if variation in gradation is occurring, or if
material appears to depart from Specifications.

If test results indicate material does not meet Specification
requirements, terminate material placement until corrective measures
are taken.

Remove material placed in Work that does not meet Specification
requirements.

B. In-Place Density Tests: In accordance with ASTM D2922. During placement
of materials, test as follows:

1.
2.
3.

Granular Fill: 1 per acre, minimum 1 per lift.
Base Course Rock: 1 per acre, minimum 1 per lift.
Foundation Stabilization Rock: 1 per acre, minimum 1 per lift.

3.5 REPLACING OVEREXCAVATED MATERIAL

A. Replace excavation carried below grade lines shown or established by
COTR/CM as follows:

1.

MKE/160085.B1.B1
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Beneath Footings: Granular fill.

Beneath Fill or Backfill: Same material as specified for overlying fill or
backfill.

Beneath Slabs-On-Grade: Granular fill.
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4.  Trenches:
a.  Unauthorized Overexcavation: Either trench stabilization material

or granular pipe base material, as specified in Section 02225,

TRENCH BACKFILL.

b. Authorized Overexcavation: Trench stabilization material, as
specified in Section 02225, TRENCH BACKFILL.
5. Permanent Cut Slopes (Where Overlying Area is Not to Receive Fill or
Backfill):
a.  Flat to Moderate Steep Slopes (3:1, Horizontal Run:Vertical Rise
or Flatter): Earthfill.
b.  Steep Slopes (Steeper than 3:1):

1)  Correct overexcavation by transitioning between overcut
areas and designed slope adjoining areas, provided such
cutting does not extend offsite or outside easements and
right-of-ways, or adversely impacts existing facilities,
adjacent property, or completed Work.

2)  Backfilling overexcavated areas is prohibited unless, in
COTR/CM's opinion, backfill will remain stable, and
overexcavated material is replaced as compacted earth fill.

3.6 ACCESS ROAD SURFACING
A.  Place and compact as specified in Section 02236, BASE COURSE.

END OF SECTION
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SECTION 02225
TRENCH BACKFILL

PART 1 GENERAL

1.1 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1.

2.

MKE/160085.B1.B1
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American National Standards Institute (ANSI): Z53.1, Safety Color

Code.

American Public Works Association (APWA): Uniform Color Code for

Temporary Marking of Underground Utility Locations.

American Society for Testing and Materials (ASTM):

a. (C33, Standard Specification for Concrete Aggregates.

b.  C94, Specification for Ready-Mixed Concrete.

c. C117, Standard Test Method for Materials Finer than
75 micrometer (No. 200) Sieve in Mineral Aggregates by
Washing.

d.  Cl136, Sieve Analysis of Fine and Coarse Aggregates.

e. C150, Portland Cement.

f. C618, Fly Ash and Raw or Calcined Natural Pozzolan for Use as a
Mineral Admixture in Portland Cement Concrete.

g. D422, Method for Particle-Size Analysis of Soils.

h. D698, Standard Test Methods for Laboratory Compaction
Characteristics of Soil using Standard Effort (12,400 ft-1bf/cubic
ft)(600 Kn-m/cubic m).

1. D1140, Amount of Material in Soils Finer than the No. 200
(75 micrometer) Sieve.

J- D1557, Standard Test Methods for Laboratory Compaction
Characteristics of Soil using Modified Effort (56,000 ft-1bf/cubic
ft)(2,700 Kn-mm/cubic m).

k.  D3776, Mass per Unit Area (Weight) of Woven Fabric.

1. D3786, Hydraulic Bursting Strength of Knitted Goods and
Nonwoven Fabrics: Diaphragm Bursting Strength Tester Method.

m. D4253, Standard Test Methods for Maximum Index Density of
Soils Using a Vibratory Table.

n.  D4254, Standard Test Methods for Minimum Index Density of
Soils and Calculation of Relative Density.

0. D4318, Liquid Limit, Plastic Limit, and Plasticity Index of Soils.

D4533, Trapezoid Tearing Strength of Geotextiles.

D4832, Preparation and Testing of Soil-Cement Slurry Test

Cylinders.

2o
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. D4991, Leakage Testing of Empty Containers by Vacuum
Method.

S. D5034, Breaking Force and Elongation of Textile Fabrics (Grab
Test).

1.2 DEFINITIONS

A. Base Rock: Granular material upon which manhole bases and other structures
are placed.

B.  Bedding Material: Granular material upon which pipes, conduits, cables, or
duct banks are placed.

C. Imported Material: Material obtained by the CONTRACTOR from source(s)
offsite.

D. Lift: Loose (uncompacted) layer of material.

E.  Pipe Zone: Backfill zone that includes full trench width and extends from
prepared trench bottom to an upper limit above top outside surface of pipe,
conduit, cable or duct bank.

F.  Prepared Trench Bottom: Graded trench bottom after stabilization and
installation of bedding material.

G. Relative Compaction: The ratio, in percent, of the as-compacted field dry
density to the laboratory maximum dry density as determined by
ASTM D698. Corrections for oversize material may be applied to either the
as-compacted field dry density or the maximum dry density, as determined by
the COTR/CM.

H. Relative Density: As defined by ASTM D4253 and ASTM D4254.

1. Selected Backfill Material: Material available onsite that COTR/CM
determines to be suitable for a specific use.

J. Well-Graded: A mixture of particle sizes that has no specific concentration or
lack thereof of one or more sizes producing a material type that, when
compacted, produces a strong and relatively incompressible soil mass free
from detrimental voids. Well-Graded does not define any numerical value that
must be placed on the coefficient of uniformity, coefficient of curvature, or
other specific grain size distribution parameters.

1.3 SUBMITTALS

A.  Shop Drawings: Manufacturer's descriptive literature for marking tapes.
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PART 2

2.1

MKE/160085.B1.B1
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B.  Samples:

1.  Trench stabilization material.

2. Bedding and pipe zone material.

3. Granular backfill.

4.  Earth backfill.

5. Sand(s).

C.  Quality Control Submittals: Catalog and manufacturer's data sheets for
compaction equipment.

1.  Certified Gradation Analysis: Submit not less than 30 days prior to
delivery for imported materials or anticipated use for excavated
materials, except for trench stabilization material that will be submitted
prior to material delivery to site.

PRODUCTS

MARKING TAPE
A.  Plastic:

1. Inert polyethylene, impervious to known alkalis, acids, chemical
reagents, and solvents likely to be encountered in soil.

2. Thickness: Minimum 4 mils.

3. Width: 12 inches.

4.  Identifying Lettering: Minimum 1-inch high, permanent black lettering
imprinted continuously over entire length.

5. Manufacturers and Products:

a.  Reef Industries; Terra Tape.
b.  Allen; Markline.
B.  Metallic:

1. Solid aluminum foil, visible on unprinted side, encased in a protective
high visibility, inert polyethylene plastic jacket.

2. Foil Thickness: Minimum 5.5 mils.

3. Width: 12 inches.

4.  Identifying Lettering: Minimum 1-inch high, permanent black lettering
imprinted continuously over entire length.

5. Joining Clips: Tin or nickel-coated, furnished by tape manufacturer.

6.  Manufacturers and Products:

a. Reef Industries; Terra ”D”.
b.  Allen; Detectatape.

JULY 19, 2001
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C.  Color: In accordance with APWA Uniform Color Code for Temporary
Marking of Underground Facilities.

Color” Facility
Red Electric power lines, cables, conduit, and lightning cables
Orange Communicating alarm or signal lines, cables, or conduit
Yellow Gas, oil, steam, petroleum, or gaseous materials
Green Sewers and drain lines
Blue Water, irrigation, and slurry lines

®As specified in ANSI Z53.1, Safety Color Code.

2.2 TRENCH STABILIZATION MATERIAL

A. Base Rock:

1.

2.

Clean, hard, durable 3-inch minus crushed rock or gravel, or pit run,
free from clay balls, other organic materials, or debris.

Uniformly graded from coarse to fine, less than 8 percent by weight
passing the 1/4-inch sieve.

23 BEDDING MATERIAL AND PIPE ZONE MATERIAL

A.  Unfrozen, friable, and no clay balls, roots, or other organic material.

B.  Clean or gravelly sand with less than 5 percent passing No. 200 sieve, as
determined in accordance with ASTM D1140, or gravel or crushed rock
within maximum particle size and other requirements as follows unless
otherwise specified.

1.
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Duct Banks: 3/4-inch maximum particle size.

PVC Irrigation System Piping, and Ductile Iron Pipe with Polyethylene
Wrap: 3/8-inch maximum particle size.

Pipe Under 18 Inches Diameter: 3/4-inch maximum particle size, except
1/4-inch for stainless steel pipe, copper pipe, tubing, and plastic pipe
under 3 inches diameter.

Pipe Greater than 18 Inches Diameter: 1-1/2-inch maximum particle
size for ductile iron pipe, concrete pipe, welded steel pipe, and
pretensioned or prestressed concrete cylinder pipe.
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5. Conduit and Direct-Buried Cable:

a.  Sand, clean or clean to silty, less than 12 percent passing the
No. 200 sieve.

b.  Individual Particles: Free of sharp edges.

c.  Maximum Size Particle: Pass a No. 4 sieve.

d.  If more than 5 percent passes No. 200 sieve, the fraction that
passes No. 40 sieve shall be nonplastic as determined in
accordance with ASTM D4318.

2.4 EARTH BACKFILL
A. Soil, loam, or other excavated material suitable for use as backfill.

B.  Free from roots or organic matter, refuse, boulders and material larger than
1/2 cubic foot, or other deleterious materials.

2.5 TOPSOIL
A.  As specified in Section 02920, SOIL PREPARATION.
2.6 SOURCE QUALITY CONTROL
A.  Perform gradation analysis in accordance with ASTM C136 for:

1. Earth backfill, including specified class(es).
2. Trench stabilization material.
3.  Bedding and pipe zone material.

PART 3 EXECUTION
3.1 TRENCH PREPARATION
A.  Water Control:

1.  Promptly remove and dispose of water entering trench as necessary to
grade trench bottom and to compact backfill and install manholes, pipe,
conduit, direct-buried cable, or duct bank. Do not place concrete, lay
pipe, conduit, direct-buried cable, or duct bank in water.

2. Remove water in a manner that minimizes soil erosion from trench sides
and bottom.

3. Provide continuous water control until trench backfill is complete.

B.  Remove foreign material and backfill contaminated with foreign material that
falls into trench.
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3.2 TRENCH BOTTOM

A.  Firm Subgrade: Grade with hand tools, remove loose and disturbed material,
and trim off high areas and ridges left by excavating bucket teeth. Allow space
for bedding material if shown or specified.

B.  Soft Subgrade: If subgrade is encountered that may require removal to prevent
pipe settlement, notify COTR/CM. COTR/CM will determine depth of
overexcavation, if any, required.

3.3 TRENCH STABILIZATION MATERIAL INSTALLATION
A. Rebuild trench bottom with trench stabilization material.

B.  Place material over full width of trench in 6-inch lifts to required grade,
providing allowance for bedding thickness.

C.  Compact each lift so as to provide a firm, unyielding support for the bedding
material prior to placing succeeding lifts.

34 BEDDING

A.  Furnish imported bedding material where, in the opinion of COTR/CM,
excavated material is unsuitable for bedding or insufficient in quantity.

B.  Place over the full width of the prepared trench bottom in two equal lifts when
the required depth exceeds 8§ inches.

C. Hand grade and compact each lift to provide a firm, unyielding surface.
D. Minimum Thickness: As follows:

Pipe, 15-inch and Smaller: 4 inches.
Pipe, 18-inch to 36 inch: 6 inches.
Pipe, 42-inch and Larger: 8 inches.
Conduit: 3 inches.

Direct-Buried Cable: 3 inches.
Duct Banks: 3 inches.

AN

E.  Check grade and correct irregularities in bedding material. Loosen top 1 to
2 inches of compacted bedding material with a rake or by other means to
provide a cushion before laying each section of pipe, conduit, direct-buried
cable, or duct bank.

F.  Install to form continuous and uniform support except at bell holes, if
applicable, or minor disturbances resulting from removal of lifting tackle.
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G.

Bell or Coupling Holes: Excavate in bedding at each joint to permit proper
assembly and inspection of joint and to provide uniform bearing along barrel
of pipe or conduit.

3.5 BACKFILL PIPE ZONE

A.

F.

Upper limit of pipe zone shall not be less than following:

Pipe: 12 inches, unless shown otherwise.

Conduit: 3 inches, unless shown otherwise.
Direct-Buried Cable: 3 inches, unless shown otherwise.
Duct Bank: 3 inches, unless shown otherwise.

P

Restrain pipe, conduit, cables, and duct banks as necessary to prevent their
movement during backfill operations.

Place material simultaneously in lifts on both sides of pipe and, if applicable,
between pipes, conduit, cables, and duct banks installed in same trench.

1. Pipes 10 Inches and Smaller Diameter: First lift less than or equal to
1/2 pipe-diameter.
2. Pipes Over 10 Inches Diameter: Maximum 6-inch lifts.

Thoroughly tamp each lift, including area under haunches, with handheld
tamping bars supplemented by “walking in” and slicing material under
haunches with a shovel to ensure that voids are completely filled before
placing each succeeding lift.

After the full depth of the pipe zone material has been placed as specified,
compact the material by a minimum of three passes with a vibratory plate
compactor only over the area between the sides of the pipe and the trench
walls.

Do not use power-driven impact compactors to compact pipe zone material.

3.6 MARKING TAPE INSTALLATION

A.  Continuously install marking tape along centerline of all buried piping, at
depth of 2 feet. Coordinate with piping installation drawings.
1.  Metallic Marking Tape: Install with nonmetallic piping and waterlines.
2. Plastic Marking Tape: Install with metallic piping.
MKE/160085.B1.B1 JULY 19, 2001
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3.7 BACKFILL ABOVE PIPE ZONE
A. General:

1.  Process excavated material to meet specified gradation requirements.
. Adjust moisture content as necessary to obtain specified compaction.

3. Do not allow backfill to free fall into the trench or allow heavy, sharp
pieces of material to be placed as backfill until after at least 2 feet of
backfill has been provided over the top of pipe.

4. Do not use power driven impact type compactors for compaction until at
least 4 feet of backfill is placed over top of pipe.

5. Backfill to grade with proper allowances for topsoil, crushed rock
surfacing, and pavement thicknesses, wherever applicable.

6.  Backfill around structures with same class backfill as specified for
adjacent trench unless otherwise shown or specified.

B.  Under Facilities: Backfill trench above pipe zone with granular backfill in
loose lifts not exceeding 8 inches. Compact to a minimum of 95 percent
relative compaction prior to placing succeeding lifts.

C.  Other Areas:

1. Place Earth Backfill in loose lifts not exceeding 9-inch thickness.
2. Mechanically compact each lift to minimum of 90 percent relative
compaction prior to placing succeeding lifts.

3.8 REPLACEMENT OF TOPSOIL
A.  Replace topsoil in top 6 inches of backfilled trench.

B.  Maintain the finished grade of topsoil even with adjacent area and grade as
necessary to restore drainage.

3.9 MAINTENANCE OF TRENCH BACKFILL

A.  After each section of trench is backfilled, maintain the surface of the
backfilled trench even with the adjacent ground surface until final surface
restoration is completed.

B.  Topsoil: Add topsoil where applicable and as necessary to maintain the
surface of the backfilled trench level with the adjacent ground surface.

C.  Concrete Pavement: Replace settled slabs.
D.  Asphaltic Pavement: Replace settled areas or fill with asphalt.

E.  Other Areas: Add excavated material where applicable and keep the surface of
the backfilled trench level with the adjacent ground surface.
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3.10 SETTLEMENT OF BACKFILL

A. Settlement of trench backfill, or of fill or facilities constructed over trench
backfill will be considered a result of defective compaction of trench backfill.

END OF SECTION
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PART 1

SECTION 02236
BASE COURSE

GENERAL

1.1 DEFINITIONS

A.

Completed Course: Compacted, unyielding, free from irregularities, with
smooth, tight, even surface, true to grade, line, and cross-section.

Completed Lift: Compacted with uniform surface reasonably true to cross-
section.

Standard Specifications: Standard Specifications for Road and Bridge
Construction, Adopted January 1, 1997, Illinois Department of Transportation.

1.2 SUBMITTALS

A.

B.

PART 2

Samples: Submit for specified materials 15 days prior to delivery to site.
Quality Control Submittals:

1. Certified Test Results on Source Materials: Submit copies from
commercial laboratory 15 days prior to delivery of materials to project.

PRODUCTS

2.1 COARSE AGGREGATE

A.

As specified for Coarse Aggregate, Article 1004.04 of the Standard
Specifications.

2.2 SOURCE QUALITY CONTROL

A. CONTRACTOR: Perform tests necessary to locate acceptable source of
materials meeting specified requirements.

B.  Final approval of aggregate material will be based on materials' test results on
installed materials.

C.  Should separation of coarse from fine materials occur during processing or
stockpiling, immediately change methods of handling materials to correct
uniformity in grading.
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PART 3

3.1

EXECUTION
SUBGRADE PREPARATION
A.  As specified in Section 02215, SUBGRADE PREPARATION.

B.  Obtain COTR/CM's acceptance of subgrade before placement of course
aggregate.

C. Do not place base materials on soft, muddy, or frozen subgrade.

3.2 EQUIPMENT
A. Inaccordance with Section 351.05 of the Standard Specifications.
B.  Compaction Equipment: Adequate in design and number to provide
compaction and obtain the specified density for each layer.
33 HAULING AND SPREADING
A. Hauling and Spreading: In accordance with Section 351.03 of the Standard
Specifications.
3.4 CONSTRUCTION OF COURSES
A.  Construction of Courses: In accordance with Article 351.05 of the Standard
Specifications.
3.5 ROLLING AND COMPACTION
A. Rolling and Compaction: In accordance with Article 351.05 of the Standard
Specifications.
3.6 FIELD QUALITY CONTROL
A. In-Place Density Tests: 1 per acre, minimum 1 per lift.
3.7 CLEANING
A. Remove excess material; clean stockpile areas of aggregate.
END OF SECTION
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SECTION 02521
CONCRETE CURBS AND SIDEWALKS
PART 1 GENERAL
1.1 SUBMITTALS
A.  Shop Drawings:

1.  Form Material: Information on metal forms, if used, including type,
condition, surface finish, and intended function.

2. Complete data on concrete mix, including aggregate gradations and
admixtures in accordance with requirements of ASTM C94.

B.  Quality Control Submittals:

1.  Curing Compound: Manufacturer's Certificate of Compliance and
application instructions.

2. Ready-mix delivery ticket for each truck in accordance with
ASTM C9%.

1.2 QUALITY ASSURANCE

A.  Regulatory Requirements: Conform to IDOT Specifications.
PART 2 PRODUCTS
2.1 MATERIALS

A.  Conform to the requirements for Portland Cement Concrete, Section 1020 of
the IDOT Specifications.

2.2 EXPANSION JOINT FILLER

A.  Bituminous Preformed Joint Filler, as specified in Article 1051.03 and 424.07
of the IDOT Specifications.

23 CONCRETE
A.  As specified in Section 03301, REINFORCED CONCRETE.
B. Maximum Aggregate Size: 1-1/2-inch.

C.  Slump: 2 to 4 inches.
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24 CURING COMPOUND

A. Liquid membrane-forming, clear or translucent, suitable for spray application
and meeting ASTM C309, Type 1.

PART 3 EXECUTION
3.1 INSTALLATION

A.  Perform Work in accordance with the applicable sections of the IDOT
Specifications.

3.2 FORMWORK
A. Lumber Materials:

1. 2-inch dressed dimension lumber, or metal of equal strength, straight,
free from defects that would impair appearance or structural quality of
completed curb and sidewalk.

2. l-inch dressed lumber or plywood may be used where short-radius
forms are required.

B.  Metals: Steel in new undamaged condition.
C.  Setting Forms:

1. Construct forms to shape, lines, grades, and dimensions.
2. Stake securely in place.

D. Bracing:
1. Brace forms to prevent change of shape or movement resulting from
placement.

2. Construct short-radius curved forms to exact radius.
E. Tolerances:

1. Do not vary tops of forms from gradeline more than 1/8-inch when
checked with 10-foot straightedge.
2. Do not vary alignment of straight sections more than 1/8-inch in 10 feet.

3.3 PLACING CONCRETE

A.  Prior to placing concrete, remove water from excavation and debris and
foreign material from forms.
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B.  Place concrete as soon as possible, and within 1-1/2 hours after adding cement
to mix without segregation or loss of ingredients, and without splashing.

C.  Place, process, finish, and cure concrete in accordance with applicable
requirements of Article 606.05 (Concrete Curb and Gutter) and Article 424.06
(Concrete Sidewalk) of the IDOT Specifications, and this section. Wherever
requirements differ, the more stringent shall govern.

D. To compact, vibrate until concrete becomes uniformly plastic.
3.4 CURB CONSTRUCTION

A. Perform work in accordance with Articles 606.05 and 606.06 of the IDOT
Specifications.

B.  Construct ramps at pedestrian crossings.

C.  Expansion Joints: Place at maximum 45-foot intervals and at the beginning
and end of curved portions of curb, and at connections to existing curbs.
Install expansion joint filler at each joint.

D.  Curb Facing: Do not allow horizontal joints within 7 inches from top of curb.
E.  Contraction Joints:

1.  Maximum 15-foot intervals in curb.

Provide open joint type by inserting thin, oiled steel sheet vertically in

fresh concrete to force coarse aggregate away from joint.

Insert steel sheet to full depth of curb.

4. Remove steel sheet with sawing motion after initial set has occurred in
concrete and prior to removing front curb form.

5. Finish top of curb with steel trowel and finish edges with steel edging
tool.

(98]

F. Front Face:

1.  Remove front form and finish exposed surfaces when concrete has set
sufficiently to support its own weight.

2. Finish formed face by rubbing with burlap sack or similar device to
produce uniformly textured surface, free of form marks, honeycomb,
and other defects.

3. Remove and replace defective concrete.
4.  Apply curing compound to exposed surfaces of curb upon completion of
finishing.
5. Continue curing for minimum of 5 days.
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G.  Backfill curb with earth upon completion of curing period, but not before
7 days has elapsed since placing concrete.

1.

2.

Backfill shall be free from rocks 2 inches and larger and other foreign
material.
Compact backfill firmly.

3.5 SIDEWALK CONSTRUCTION

A.  Thickness:

1.
2.

4 inches in walk areas.
6 inches in driveway areas.

B.  Expansion Joints: Place in adjacent curb, where sidewalk ends at curb, and
around posts, poles, or other objects penetrating sidewalk. Install expansion
joint filler at each joint.

C. Contraction Joints:

1. Provide transversely to walks at locations opposite contraction joints in
curb.

2. Dimensions: 3/16-inch by 1-inch weakened plane joints.

3. Construct straight and at right angles to surface of walk.

D.  Finish:

1. Broom surface with fine-hair broom at right angles to length of walk and
tool at edges, joints, and markings.

2. Mark walks transversely at 5-foot intervals with jointing tool; finish
edges with rounded steel edging tool.

3. Apply curing compound to exposed surfaces upon completion of
finishing.

4.  Protect sidewalk from damage and allow to cure for at least 7 days.
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SECTION 02555
BITUMINOUS CONCRETE PAVEMENT

PART 1 GENERAL
1.1 DEFINITIONS

A. Combined Aggregate: All mineral constituents of an asphalt concrete mix,
including mineral filler and separately sized aggregates.

B.  Standard Specifications: Standard Specifications for Road and Bridge
Construction, adopted January 1, 1997, Illinois Department of Transportation.

1.2 SUBMITTALS
A.  Samples: As specified in Article 406.04 of the Standard Specifications.

1.  Compacted Asphalt Concrete: As specified in Article 406.16 of the
Standard Specifications.

2. Uncompacted Asphalt Mixture: As specified in Article 406.15 of the
Standard Specifications.

B.  Quality Control Submittals:

1. Manufacturer's Certificate of Compliance for the following materials:
a.  Aggregate: Gradation.
b.  Asphalt for Binder: Type and grade.
c.  Prime Coat: Type and grade of asphalt.
d.  Mixes: Conforms to job-mix formula.
2. Manufacturer's Certificate of Proper Installation.
Statement of qualification for independent testing laboratory.
4.  Test Results:
a.  Mix Design:
1)  Aggregate gradation.
2)  Asphalt content.
3)  Stability number.
b.  Asphalt Concrete Cores:
1)  Permeability.
2)  Density.
c.  Uncompacted Mix:
1)  Asphalt content.
2)  Aggregate gradation.
d.  Asphalt cement for binder.

(98]
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1.3 QUALIFICATIONS
A. Independent Testing Laboratory: In accordance with ASTM E699.
1.4 ENVIRONMENTAL REQUIREMENTS
A.  Temperature: As specified in Article 406.04 of the Standard Specifications:

1. Measure ground and air temperature in shaded areas away from heat
sources or wet surfaces.

PART 2 PRODUCTS
2.1 AGGREGATE

A.  As specified in Article 1003.03 and 1004.03 of Standard Specification for hot
plant mix bituminous pavement.

2.2 PRIME COAT

A.  Liquid asphalt, Grade MC-30 conforming to Section 1009 of Standard
Specifications.

23 ASPHALT CEMENT

A.  Asphalt cement to be used in the asphalt concrete mixture shall be
Grade AC10 as specified in Section 1009 of Standard Specifications.

2.4 SOURCE QUALITY CONTROL
A.  Tests: Furnish services of independent testing laboratory to conduct tests.

1. Job-Mix Formula for Pavements:

a.  Define gradation for each of the aggregate constituents used in
mixture and establish exact proportion of each constituent to
produce a gradation of aggregate within specified limits.

Bulk specific gravity for each aggregate constituent.

c.  Measured maximum specific gravity of mix at optimum asphalt
content determined in accordance with ASTM D2041.

d.  Properties as stated in Standard Specifications, Section 1009, for
at least four different asphalt contents other than optimum, two
below optimum, and two above optimum.

e.  Percent of asphalt lost due to absorption by aggregate.

f. After each job-mix formula is established, the combined aggregate
grading of respective mixture furnished to the Project shall meet
tolerances specified in Article 406.10 of Standard Specifications.
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PART 3 EXECUTION
3.1 GENERAL
A.  Application Equipment: In accordance with Article 406.03 of Standard
Specifications.
B.  Shoulders: Construct to lines, grades, and cross-sections shown.
C.  Traffic Control: CONTRACTOR shall be solely responsible for traffic control
and for meeting all federal, state, and local requirements for such.
32 CONTROL OF LINE AND GRADE
A. Provide and maintain intermediate control, independent of the underlying base
to meet finish surface grades and minimum thickness.
3.3 PRIME COAT
A.  Construction Requirements as specified in Article 406.06b of the Standard
Specifications.
34 ASPHALT CONCRETE PAVEMENT PLACEMENT
A.  Lay asphalt concrete binder course over prepared base in two lifts of 2 inches
and 1.5 inches, respectively, to a total compacted thickness of 3.5 inches.
Surface courses not included in this Contract.
B.  Collect and dispose of segregated aggregate from raking process. Do not
scatter material over finished surface.
C.  Apply tack coat to pavement surface prior to placing succeeding pavement lift.
3.5 CONNECTIONS WITH EXISTING FACILITIES
A.  Where asphalt concrete pavement connects to an existing asphalt surface,
modify existing roadway profile to produce a smooth riding connection to
existing facility.
B.  Modifying Existing Surfaces: Burn or chip existing paved surfaces to provide
meet lines and surfaces. Allow for sufficient depth of removal to reinstall a
minimum thickness of 1-inch of asphalt concrete.
1. Meet Lines: Lines straight and edges vertical.
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2. Edges of Meet Line Cuts: Paint with tack coat prior to placing
pavement.

3. Sealing Meet Line: After placement of pavement, by painting with
liquid asphalt or emulsified asphalt, cover immediately with clean, dry
sand.

C.  Paint edges of contact surfaces (curbs, manhole frames), before laying
pavement, with tack coat or paving asphalt cement to provide watertight
joints. Do not stain adjacent surfaces not intended to be coated.

3.6 JOINTS

A.  Offset edge of each layer a minimum of 6 inches so joints shall not be directly
over those in underlying layer.

B.  Offset longitudinal joints in roadway pavements, so longitudinal joints in
wearing layer coincides with pavement centerlines and lane divider lines.

C.  Form transverse joints by cutting back on previous day's run to expose full
vertical depth of layer, as specified in Article 406.17 of the Standard
Specifications.

3.7 COMPACTION

A. Roll until roller marks are eliminated and density of 93 to 97 percent of
measured maximum density determined in accordance with AASHTO T209,
as specified in Article 406.16 of the Standard Specifications is obtained.

3.8 FIELD QUALITY CONTROL
A.  Field Density Tests:

1.  Perform tests from cores or sawed Samples.
. Measured with properly operating and calibrated nuclear density gauge.
3. Maximum Density: Determined in accordance with AASHTO T209,
using a Sample of mix taken prior to compaction from the same location
as the density test Sample.

END OF SECTION
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SECTION 02580
PAVEMENT MARKING
PART 1 GENERAL
1.1 DEFINITIONS

A.  Standard Specifications: Standard Specifications for Road and Bridge
Construction, Illinois Department of Transportation.

1.2 SUBMITTALS
A.  Shop Drawings:

1. Product Data: Paint.
Description of proposed methods for removal of drips, overspray,
improper markings, paint and debris tracked by traffic, and existing
markings.

B.  Quality Control Submittals:

1. Manufacturer's Certificate of Compliance for products specified in this
section.

2. Equipment List: Proposed equipment to be used, including descriptive
data.

PART 2 PRODUCTS
2.1 PAINT

A. Inaccordance with Article 811.02 of the Standard Specifications. Glass beads
are not required.

PART 3 EXECUTION
3.1 SURFACE PREPARATION
A. Cleaning:

1. Thoroughly clean surfaces to be marked before application of pavement
marking material. Remove dust, dirt, and other granular surface deposits
by sweeping, blowing with compressed air, rinsing with water or a
combination of these methods.

2. Completely remove rubber deposits, surface laitance, existing paint
markings, and other coatings adhering to pavement with scrapers, wire
brushes, sandblasting, approved chemicals, or mechanical abrasion.
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3.2

MKE/160085.B1.B1
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3.

4.

Allow pavement surfaces to dry, when water is used for cleaning, prior
to striping or marking.
Reclean surfaces when Work has been stopped due to rain.

B.  Layout of Markings: Unless previously applied markings are present to serve
as a guide, layout markings in advance of paint application.

C.  Pretreatment for Early Painting: Where early painting is required on rigid
pavements, a pretreatment with an aqueous solution containing 3 percent
phosphoric acid and 2 percent zinc chloride shall be applied to prepared
pavement areas prior to painting.

APPLICATION
A.  General:
1.  Comply with paint manufacturer’s recommendations.

(98]
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If paint is not factory mixed, thoroughly mix pigment and vehicle
together prior to application, and keep thoroughly agitated during
application.

Do not add thinner.

Apply to clean, dry surfaces, and only when air and pavement
temperatures are above 40 degrees F and less than 95 degrees F.
Maintain paint temperature within these same limits.

Allow new asphalt pavement and portland concrete cement surfaces to
cure for period of not less than 3 days before applications of paint.
Provide guide lines and templates to control paint application.

Take special precautions in marking numbers, letters, and symbols.
Apply paint only to pavement surfaces that are unfrozen, dry, and clean.
Edges of markings shall be sharply outlined.

B.  Rate of Application: Apply paint at a uniform rate between 105 and
115 square feet per gallon per coat, without running or spattering.

C. Color: White.

D. Drying:

1.

2.

Provide maximum drying time of paint to prevent undue softening of
bitumen, pickup, displacement, or discoloration by tires of traffic.

If there is a delay in drying of markings, discontinue painting operations
until cause of slow drying is determined and corrected.

JULY 19, 2001
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E.  Features to be Painted:

1. Parking space markings.
Handicap parking space symbols, in accordance with the International
Symbol of Accessibility as published in the Federal Register for the
Americans with Disabilities Act.

3. Miscellaneous items as shown.

33 PROTECTION

A.  Protect markings from traffic until paint is thoroughly dry.

B.  Protect surfaces from disfiguration by paint spatters, splashes, spills, or drips.
3.4 CLEANUP

A. Remove paint spatters, splashes, spills, or drips.

END OF SECTION
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SECTION 02683
DISINFECTION OF WATER SYSTEMS

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1.  American Water Works Association (AWWA):
B300, Hypochlorites.

B301, Liquid Chlorine.

B303, Sodium Chlorite.

C651, Disinfecting Water Mains.

C652, Disinfection of Water-Storage Facilities.
C653, Disinfection of Water Treatment Plants.
g. (€654, Disinfection of Wells.

Mmoo oo o

1.2 QUALITY CONTROL SUBMITTALS
A.  Procedures and plans for disinfection and testing.
B.  Type of disinfecting solution and method of preparation.

C.  Training records for employees working with concentrated chlorine solutions
or gas.

D. Method of disposal for disinfecting wastewater.
1.3 QUALIFICATIONS

A. Independent Testing Agency: 10 years’ experience in the field of water
sampling and testing required for this Project. Calibrated testing instruments
and equipment, and documented standard procedures for performing specified
testing.

1.4 SEQUENCING AND SCHEDULING
A. Commence initial disinfection after completion of following:

1. Completion and acceptance of internal painting of system(s).
Hydrostatic and pneumatic testing, pressure testing, functional and
performance testing and acceptance of pipelines, pumping systems,
structures, and equipment.
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PART 2

2.1

2.2

23

3. Disinfection of:
a.  Pumps and associated system piping.
b.  Treatment plant basins and processes used to supply water to
system.

PRODUCTS
WATER FOR DISINFECTION AND TESTING
A. Clean, uncontaminated, and potable.

B.  OWNER will supply potable quality water, CONTRACTOR shall convey in
disinfected pipelines or containers.

CONTRACTOR'S EQUIPMENT

A.  Furnish chemicals and equipment, such as pumps and hoses, to accomplish
disinfection.

MIXING DISINFECTANT

A.  Prepare “stock” solution by mixing any of following as described below. The
purpose of the stock solution is to facilitate mixing and dilution to ensure a
uniform disinfecting solution. The CONTRACTOR will not be required to
mix a stock solution if a liquid chlorine gas feed system that can accurately
feed a desired amount of chlorine to mix a final (dilute) disinfecting solution
is used.

1. Liquid chlorine gas conforming to AWWA B301 and water mixture.
. Dry chlorine gas conforming to AWWA B301.
3. Calcium hypochlorite conforming to AWWA B300 or sodium
hypochlorite conforming to AWWA B303 powder or liquid and water
mixture.

B.  Feed dry chlorine gas through devices to regulate the rate of flow and ensure
uniform diffusion of gas into water within the pipe or vessel being treated.
Chlorinating devices for feeding chlorine gas solution or the gas itself shall
prevent backflow of water into chlorine cylinder.

C.  Use following proportions of hypochlorite or chlorine to water:

1. Chlorine Gas or Liquid (100 Percent Cl): 1 pound per 11.75 gallons
water.
a.  Apply liquid chlorine gas-water solution by means of a solution
feed chlorinating device.
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PART 3

2. Calcium Hypochlorite (65 to 70 Percent Cl): 1 pound per 7.5 gallons
water.

a.  If calcium hypochlorite is used, first mix dry powder with water to
make a thick paste, then thin to a 1 percent solution (10,000 ppm
chlorine).

3. Sodium Hypochlorite (5.25 Percent Cl): 1 gallon per 4.25 gallons water.

a.  If sodium hypochlorite procedure is used, dilute the liquid with
water to obtain a 1 percent solution.

EXECUTION

3.1 GENERAL

A.

Disinfect the following pipelines, installed or modified under this Project,
intended to hold, transport, or otherwise contact potable water:

I. WL
Disinfect new pipelines that connect to existing pipelines up to the point
of connection.

3. Disinfect surfaces of materials that will contact finished water, both
during and following construction using spray method described below.
Disinfect prior to contact with finished water. Take care to avoid
recontamination following disinfection.

Prior to application of disinfectants, clean tanks, equipment, and pipelines of
loose and suspended material. Flush pipelines until clear of suspended solids
and color. Use water suitable for flushing and disinfecting.

Conform to AWWA C651 for pipes and pipelines, C652 for tanks and
reservoirs, and AWWA C654 for wells, except as modified in these
Specifications.

Allow freshwater and stock disinfectant solution to flow into the pipe or
vessel at a measured rate so that the chlorine-water solution is at the specified
strength. Do not place concentrated commercial disinfectant in the pipeline or
vessel before it is filled with water.

3.2 PIPING

A.

Flushing:

1. Before disinfecting, flush all foreign matter from pipeline. Provide
hoses, temporary pipes, ditches, and other conduits as needed to dispose
of flushing water without damage to adjacent properties. Flushing
velocities shall be at least 2.5 fps. For large diameter pipe, where it is
impractical or impossible to flush the pipe at specified velocity, clean
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the pipeline in-place from the inside by brushing and sweeping, then
flush the line.

2. Flush pipelines through flushing branches and remove branches after
flushing is completed. Operate valves during flushing process at least
twice during each flush.

3. Flush service connections and hydrants. Flush distribution lines prior to
flushing hydrants and service connections.

B.  Disinfecting Solution: Chlorine-water solution having a free chlorine
concentration of not less than 50 ppm.

C. Disinfecting Procedure: In accordance with AWWA C651, unless herein
modified.

D. Point of Application:

1. Inject chlorine mixture into pipeline to be treated at beginning of line
through corporation stop or suitable tap in top of pipeline.

2. Control water from existing system to flow slowly into pipeline during
application of chlorine.

3. Control rate of chlorine solution flow in proportion to rate of water
entering pipe so that combined mixture shall contain not less than
50 ppm of free available chlorine.

4.  Prevent backflow of chlorine solution into line supplying water.

E. Retention Period:

1. Retain treated water in pipeline for at least 24 hours to destroy all
nonspore-forming bacteria. At end of 24 hour period, disinfecting
solution shall contain at least 10 ppm of free chlorine or the pipeline
shall be recleaned, disinfecting solution shall be reapplied, and specified
procedure repeated.

2. Operate valves, hydrants, and appurtenances during disinfection to
ensure that disinfecting solution is dispersed into all parts of pipeline,
including dead-ends and areas that otherwise may not be treated.

3. After disinfection, flush water from the permanent source until water
through the pipeline is equal chemically and bacteriologically to
permanent source of supply. Flushing of service connections after
chlorination is not required.

3.3 DISPOSAL OF DISINFECTING WASTEWATER
A. Do not allow flow into a waterway without neutralizing disinfectant residual.

I. See AWWA C652 for acceptable neutralization methods.
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3.4 TESTING
A.  Test Equipment:

1. Clean containers and equipment used in sampling and assure they are
free of contamination.

2. Obtain sampling bottles with instructions for handling from an
independent testing laboratory.

END OF SECTION
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SECTION 02920
SOIL PREPARATION

PART 1 GENERAL

1.1 SUBMITTALS
A.  Shop Drawings: Product labels/data sheets.
B.  Samples: Representative of stockpiled or imported topsoil.
C.  Quality Control Submittals:

1. Certified Topsoil Analysis Reports:
a.  Indicate quantities of materials necessary to bring topsoil into
compliance with textural/gradation requirements.
b.  Indicate quantity of lime, and quantity and analysis of fertilizer.

1.2 SEQUENCING AND SCHEDULING

A.  Perform Work specified in Section 02100, SITE PREPARATION, prior to
performing Work specified under this section.

PART 2 PRODUCTS
2.1 TOPSOIL

A.  General: Natural, friable, sandy loam, obtained from well-drained areas, free
from objects larger than 1-1/2 inches maximum dimension, and free of
subsoil, roots, grass, other foreign matter, hazardous or toxic substances, and
deleterious material that may be harmful to plant growth or may hinder
grading, planting, or maintenance.

B.  Composition: As determined in accordance with USBR 514.4.4:

1. Gravel-Sized Fraction: Maximum 10 percent by weight retained on a
No. 10 sieve.

2. Sand-Sized Fraction: Maximum 65 percent passing No. 10 sieve and
retained on No. 270 sieve.

3. Silt-Sized Fraction: Maximum 50 percent passing No. 270 sieve and
larger than 0.002 millimeter.

4.  Clay-Sized Fraction: Maximum 25 percent smaller than
0.002 millimeter.

C.  Organic Matter: Minimum 1.5 percent by dry weight as determined in
accordance with USBR 514.8.7.
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D. pH: Range 6.0 to 7.2.

E.  Textural Amendments: Amend as necessary to conform to required
composition by incorporating sand, peat, manure, or sawdust.

F.  Source: Stockpile material onsite, in accordance with Section 02100, SITE
PREPARATION. Import topsoil if onsite material fails to meet specified
requirements or is insufficient in quantity.

2.2 LIME

A.  Composition: Ground limestone with not less than 85 percent total carbonates,
ASTM C602.

B. Gradation:

1.  Minimum 50 percent passing No. 100 sieve.
Minimum 90 percent passing No. 20 sieve.
3. Coarser material acceptable provided rates of application are increased

proportionately on basis of quantities passing No. 100 sieve.
23 SAWDUST OR GROUND BARK

A.  Nontoxic, of uniform texture, and subject to slow decomposition when mixed
with soil. Nitrogen-treated, or if untreated mix with minimum 0.15 pounds of
ammonium nitrate or 0.25 pounds of ammonium sulfate per cubic foot of
loose material.

24 PEAT

A.  Composition: Natural residue formed by decomposition of reeds, sedges, or
mosses in a freshwater environment, free from lumps, roots, and stones.

1. Organic Matter: Not less than 90 percent on a dry weight basis as
determined by USBR 514.8.7.
2. Moisture Content: Maximum 65 percent by weight at time of delivery.

2.5 FERTILIZER

A. Manure: Well-rotted, stable or cattle manure, free from weed seed and refuse.
Maximum 50 percent sawdust or shavings by volume.

1.  Age: Minimum 4 months; maximum 2 years.
2.6 SAND

A.  Fine Aggregate: Clean, coarse, well-graded, ASTM C33.
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2.7 SOURCE QUALITY CONTROL

A. Topsoil Analysis/Testing: Performed by county or state soil testing service or

approved certified independent testing laboratory.
PART 3 EXECUTION
3.1 SUBGRADE PREPARATION

A.  Scarify subgrade to minimum depth of 6 inches where topsoil is to be placed.

B.  Remove stones over 3/4 inch in any dimension, sticks, roots, rubbish, and
other extraneous material.

C.  Limit preparation to areas which will receive topsoil within 2 days after
preparation.

3.2 TOPSOIL PLACEMENT

A. Do not place topsoil when subsoil or topsoil is frozen, excessively wet, or
otherwise detrimental to the Work.

B.  Mix soil amendments, lime, and fertilizer with topsoil before placement or
spread on topsoil surface and mix thoroughly into entire depth of topsoil
before planting or seeding. Delay mixing of fertilizer if planting or seeding
will not occur within 3 days.

C.  Place 1/2 of total depth of topsoil and work into top 4 inches of subgrade soil
to create a transition layer. Place remainder of topsoil to depth as shown after
compacting to 75 percent where seeding and planting are scheduled.

D.  Uniformly distribute to within 1/2-inch of final grades. Fine grade topsoil
eliminating rough or low areas and maintaining levels, profiles, and contours
of subgrade.

E. Remove stones exceeding 3/4 inch, roots, sticks, debris, and foreign matter
during and after topsoil placement.

F.  Remove surplus subsoil and topsoil from site. Grade stockpile area as
necessary and place in condition acceptable for planting or seeding.

END OF SECTION
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PART 1

1.1

SECTION 02936
SEEDING
GENERAL
SECTION INCLUDES
A.  Seeding or Hydroseeding, mulching and fertilizing.

B. Maintenance.

1.2 RELATED SECTIONS

A. Section 02205, EXCAVATION.

B.  Section 02220, FILL AND BACKFILL.

C.  Section 02225, TRENCH BACKFILL.

D.  Section 02920, SOIL PREPARATION.

E.  Section 02950, TREES, PLANTS AND GROUND COVER.

1.3 REFERENCES
A. FS O-F-241—Fertilizers, Mixed, Commercial.
1.4 DEFINITIONS

A.  Weeds: Include Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning
Glory, Rush Grass, Mustard, Lambsquarter, Chickweed, Cress, Crabgrass,
Canadian Thistle, Nutgrass, Poison Oak, Blackberry, Tansy Ragwort,
Bermuda Grass, Johnson Grass, Poison Ivy, Nut Sedge, Nimble Will,
Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, Brome Grass, and other
undesirable vegetation.

1.5 SUBMITTALS AT PROJECT CLOSEOUT

A.  Section 01700, CONTRACT CLOSEOUT: Procedures for submittals.

B.  Maintenance Data: Include maintenance instructions, cutting method and
maximum grass height; types, application frequency, and recommended
coverage of fertilizer.
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1.6 QUALITY ASSURANCE

A.  Provide seed mixture in containers showing percentage of seed mix, year of
production, net weight, date of packaging, and location of packaging.

1.7 REGULATORY REQUIREMENTS
A.  Comply with regulatory agencies for fertilizer and herbicide composition.

B.  Provide certificate of compliance from authority having jurisdiction indicating
approval of seed mixture.

1.8 DELIVERY, STORAGE, AND PROTECTION
A.  Section 01600, MATERIALS AND EQUIPMENT.

B.  Deliver grass seed mixture in sealed containers. Seed in damaged packaging is
not acceptable.

C.  Deliver fertilizer in waterproof bags showing weight, chemical analysis, and
name of manufacturer.

1.9 MAINTENANCE SERVICE

A. Maintain seeded areas immediately after placement until grass is well
established and exhibits a vigorous growing condition for three cuttings.

PART 1 PRODUCTS
2.1 SEED MIXTURE

A.  Seed Mixture Type A: Thin-bladed Fescue mixture shall contain fresh, clean,
new-crop seed with a minimum purity of 98 percent and minimum
germination of 85 percent. The seed mixture (by weight) shall be 90 percent
improved thin-bladed Fescue and 10 percent Rye grass. This mix shall be
applied at the rate of 8 pounds per 1,000 square feet.

22 TOPSOIL
A.  As specified in Section 02920, SOIL PREPARATION.
2.3 ACCESSORIES

A.  Anti-Erosion Mulch: Provide clean, seed-free salt hay or threshed straw of
wheat, rye, oats or barley. Apply at the rate of 2 tons per acre.
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B.  Wood Fiber Mulch Tackifier: Provide “Hydro-Stik hydrophilic colloid gum
based tackifier or equal to anchor the straw/hay mulch. Apply at rate
recommended by manufacturer (but not less than 30 pounds of binder with
800 gallons of water unless approved by COTR/CM) for use as an over spray
on straw mulch. Apply with hydraulic equipment suitable for mixing and
applying uniform mixture of tackifier.

C.  Fertilizer: FS O-F-241, Fertilizer for seeded lawns shall be a commercial
product recommended for grass, with fifty percent of the elements derived
from organic sources; which when applied will supply the quantity of actual
Nitrogen (N), available phosphoric acid (P,Os) percent, soluble potash (K,0).
Materials may be accepted on the basis of bag label analysis, or supplier’s
certification, or certified laboratory sample test. Application rates for lawn
fertilizer shall be:

1. Initial or Seeding Application—this application should include the
following amounts:

a. 1 pound of actual Nitrogen (N) per 1,000 square feet
b. 1.5 pound of P,Os per 1,000 square feet.
c. 8 pound of K,O per 1,000 square feet.

2. Maintenance Application—Applied after third cutting, this application
should include the following amounts of actual nutrients. It is the
CONTRACTOR’s responsibility not to burn or damage the lawn grasses
or other plantings.

a. 1.0 pound of actual Nitrogen (N) per 1,000 square feet
b. 1.0 pound of P,Os per 1,000 square feet.
c. 1.0 pound of K,O per 1,000 square feet.

D. Water: Clean, fresh and free of substances or matter, which could inhibit
vigorous growth of grass.

E.  Erosion Fabric: SC150 BN—100 percent Biodegradable Double Net Straw
and Coconut Fiber Erosion Control Blanket manufactured by North American
Green.

F. Stakes for erosion control blanket: The erosion control material is anchored
with “U” shaped 11-gauge wire staples.

G.  Anti-Erosion Mulch: Provide clean, seed-free salt hay or threshed straw of
wheat, rye, oats or barley. Apply at the rate of 2 tons per acre.
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H.  Wood Fiber Mulch Tackifier: Provide “Hydro-Stik hydrophilic colloid gum
based tackifier or equal to anchor the straw/hay mulch. Apply at rate
recommended by manufacturer (but not less than 30 pounds of binder with
800 gallons of water unless approved by COTR/CM) for use as an over spray
on straw mulch. Apply with hydraulic equipment suitable for mixing and
applying uniform mixture of tackifier.

L Hydro Mulch Fibers: Provide “Conwed Hydro Mulch 2000 Fibers with
Tackifier, or equal.” The mulch materials shall consist of virgin wood fibers
manufactured expressly from whole wood chips. The chips shall be processed
in such a manner as to contain no growth or germination inhibiting factors.
Tackifier shall be a Colloidal Polysaccharide type adhered to the fibers during
manufacturing. Application rate: 2,000 Ibs. of mulch per acre.

24 TESTS

A.  Submit minimum of eight (8) 10 oz. samples of “in-place” topsoil taken from
eight (8) areas within the project area. Forward sample to an approved testing
laboratory in sealed containers to prevent contamination.

PART 2 EXECUTION
NOTE: CONTRACTOR has the option of drill seeding or hydroseeding.
3.1 EXAMINATION

A.  Verify that prepared soil base is ready to receive the work of this section.
Required topsoil placement is described in Section 02920, SOIL
PREPARATION.

B.  Verify that required underground irrigation system is installed in proper
location, and ready for use. Coordinate with installation of landscape plant
materials.

C.  Verify location of all underground utilities and coordinate to make sure
planting operations does not disturb them.

D. Remove foreign materials, weeds and undesirable plants and their roots.
Remove contaminated soil.

3.2 FERTILIZING

A.  Apply fertilizer in accordance with manufacturer’s instructions at rate
specified in Part 2 Materials of this section.

B.  Apply after smooth raking of topsoil (and prior to roller compaction).
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C. Do not apply fertilizer at same time or with same machine as will be used to
apply seed.

D.  Mix thoroughly into upper 2 inches of topsoil.

E.  Lightly water to aid the dissipation of fertilizer.

33 SEEDING NEW LAWNS

A.  Sow seed (at the rates specified in materials section for each seed mix), using
either the mechanical drill seeding method or the hydro-seeding method. Do
not use wet seed or seed that is moldy or otherwise damaged in transit or
storage.

B.  Mechanical Drill Seeding Method:

1. Sow seed using mechanical power drawn drills or other approved
seeding machine, which places seed into the soil. Markers or other
means shall be provided to insure that the successive seeded strips will
overlap or be separated by a space no greater than equipment row
spacing. Drill seeding shall be accomplished with drills set no more than
6 inches apart. Hand broadcasting shall be limited to areas not accessible
with other equipment. Seed mixture shall be sown at the rate of
7 pounds per 1,000 square feet.

2. All seeding is to be done in dry or moderately dry soil, and at times
when wind velocity does not exceed 5 miles per hour. Distribute seed
evenly over entire areas by sowing an equal quantity in two directions at
right angles to each other. Final direction of sowing shall be done
perpendicular to the ground slope.

3. Seed shall be covered by soil to an average depth of 1/4 to 3/8 inch by
an approved method.

4.  Protect seeded areas against erosion by spreading specified lawn mulch
after completion of seeding operations. Spread uniformly to form a
continuous blanket not less than 1-1/2-inch loose measurement over
seeded areas.

5. Anchor mulch by one of the two methods listed below:

a.  Crimping the straw into the soil by shallow disking.
b.  Spraying with Wood Fiber Mulch Tackier at the rate of 4 to
6 gallons per 1,000 sq. ft. Take precautions to prevent damage or
staining of construction or other plantings adjacent to mulched
areas.
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C. Hydroseeding New Lawns:

1. Mix specified seed, fertilized and pulverized mulch in water, using
equipment specifically designed for hydroseed application. Continue
mixing until uniformly blended into homogenous slurry suitable for
hydraulic application.

2. Apply slurry uniformly to all areas to be seeded. Rate of application as
required to obtain specified seed sowing rate.

D. Planting Season: Spring—March 1 through May 15; Fall—August 25 through

October 15.

E. Do not sow immediately following rain, when ground is too dry, or during
windy periods.
F.  Apply water with a fine spray immediately after each area has been mulched.

Saturate to 4 inches of soil.

3.4 SEED PROTECTION
A. Cover seeded slopes where grade is 1:3 or greater with erosion fabric. Roll
fabric onto slopes without stretching or pulling.
B.  Lay fabric smoothly on surface, bury top end of each section in 6-inch

(150 mm) deep excavated topsoil trench. Provide 12-inch (300-mm) overlap

of adjacent rolls. Backfill trench and rake smooth, level with adjacent soil.

C.  Secure outside edges and overlaps at 36-inch (900-mm) intervals with stakes.

D. Lightly dress slopes with topsoil to ensure close contact between fabric and
soil.

E.  Atsides of ditches, lay fabric laps in direction of water flow. Lap ends and

edges minimum 6 inches (150 mm).

3.5 MAINTENANCE
A.  Mow grass at regular intervals to maintain at a maximum height of 3 inches.
Do not cut more than 1/3 of grass blade at any one mowing. Do not mow
when grass is wet. If mowing causes clogging or any matting of grass, rake the
lawn clippings and remove.
B.  Neatly trim edges and hand clip where necessary.
C. Immediately remove clippings after mowing and trimming.
D.  Water to prevent grasses and soil from drying out.
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E.  Roll surface to remove minor depressions or irregularities.

F.  Control growth of weeds. Apply herbicides in accordance with manufacturer’s
instructions. Remedy damage resulting from improper use of herbicides.

G. Immediately reseed areas which show bare spots.
H.  Protect seeded areas with warning signs during maintenance period.

END OF SECTION
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PART 1

SECTION 02950
TREES, PLANTS, AND GROUND COVER

GENERAL

1.1 SECTION INCLUDES

A.
B
C.
D

E.

Preparation of Plant Bed soil mix.

New trees, shrubs, perennials and ground cover plants.
Mulch and fertilizer.

Maintenance.

Tree Pruning.

1.2 RELATED SECTIONS

A.
B
C.
D

E.

Section 02205, EXCAVATION.
Section 02220, FILL AND BACKFILL.
Section 02225, TRENCH BACKFILL.
Section 02920, SOIL PREPARATION.

Section 02936, SEEDING.

1.3 REFERENCES

A.

ANSI Z60.1, American Standard for Nursery Stock.

1.4 DEFINITIONS

A.

Weeds: Include Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning
Glory, Rush Grass, Mustard, Lambsquarter, Chickweed, Cress, Crabgrass,
Canadian Thistle, Nutgrass, Poison Oak, Blackberry, Tansy Ragwort,
Bermuda Grass, Johnson Grass, Poison Ivy, Nut Sedge, Nimble Will,
Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, Brome Grass and any
plant life not specified

Plants: Living trees, plants, and ground cover specified in this Section , and
described in ANSI Z60.1.
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1.5 SUBMITTALS—PROJECT CLOSEOUT

A.  Submit list of plant life sources.

B.  Maintenance Data: Include cutting and trimming method; types, application
frequency, recommended coverage of fertilizer; and watering
recommendations.

1.6 QUALITY ASSURANCE

A.  Substitutions and Product Options: Product options permitted in accordance
with Section 01630, Substitutions and Product Options. Plant material
substitutions not permitted without written authorization, and only after
CONTRACTOR verification of “non-availability” of plant material within a
300-mile radius from the project site.

B.  Nursery Qualifications: Company specializing in growing and cultivating the
plants with three years documented experience.

C.  Landscape Contractor / Installer Qualifications: Company specializing in
installing and planting the plants with three (3) years documented experience.

D. Maintenance Services: Performed by installer during maintenance period.

1.7 REGULATORY REQUIREMENTS
A.  Comply with regulatory agencies for fertilizer and herbicide composition.
1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect and handle products to site under provisions of
Section 01600, MATERIAL AND EQUIPMENT.

B.  Deliver fertilizer in waterproof bags showing weight, chemical analysis, and
name of manufacturer.

C.  Protect and maintain plant life until planted.

D. Deliver plant life materials immediately prior to placement. Keep plants moist.

1.9 ENVIRONMENTAL REQUIREMENTS

A. Do not install plant life when ambient temperatures may drop below
32 degrees F or rise above 90 degrees F.

B. Do not install plant life when wind velocity exceeds 30 mph.
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1.10 COORDINATION
A.  Coordinate work under provisions of Section 01040, COORDINATION.
1.11 WARRANTY

A.  Provide 100 percent replacement warranty for one year, defined as one
continuous growing season; replace dead or unhealthy plants.

B.  Replacements: Plants of same size and species as specified, planted in the next
growing season, with a new warranty commencing on date of replacement.

1.12 MAINTENANCE SERVICE
A. Maintain plant life for three months after Date of Substantial Completion.
B.  Maintenance to include:

1. Cultivation and weeding plant beds and tree pits.

Applying herbicides for weed control in accordance with manufacturer’s

instructions. Remedy damage resulting from use of herbicides.

Remedy damage from use of insecticides.

Irrigating sufficient to saturate root system.

5. Pruning, including removal of dead or broken branches, and treatment of
pruned areas or other wounds.

6.  Disease control.

7. Maintaining wrapping, guys, turnbuckles, and stakes. Adjust
turnbuckles to keep guy wires tight. Repair or replace accessories when
required.

8. Replacement of mulch in planting beds.

P

PART 2 PRODUCTS
2.1 TREES, PLANTS, AND GROUND COVER

A.  Trees, shrubs, perennials and Ground Cover: Species and size identifiable in
plant schedule, grown in climatic conditions similar to those in locality of the
Work and meeting requirements of ANSI Z60.1.

B. COTR/CM may review selected plant materials at place of growth to verify
acceptability.

2.2 TOPSOIL MATERIALS

A. Topsoil: As specified in Section 02920, SOIL PREPARATION.
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23

24

2.5

SOIL AMENDMENT MATERIALS

A.

Fertilizer: Shrubs & Trees shall be fertilized with commercially manufactured
tablets and/or packets containing 21 grams of slow release fertilizer
(ureaformaldehyde base) with 5 percent Nitrogen, 10 percent phosphoric acid
and 5 percent soluble potash. Ground Cover and Perennial Planting Beds,
shall be fertilized with a commercially available product containing

fifty percent of the elements derived from organic sources; of proportion
necessary to eliminate any deficiencies of topsoil, as indicated in analysis.

Peat Moss: Shredded, loose, sphagnum moss; free of lumps, roots, inorganic
material or acidic materials; minimum of 85 percent organic material
measured by oven dry weight, pH range of 4 to 5; moisture content of

30 percent.

Bone Meal: Raw, finely ground, commercial grade, minimum of 3 percent
nitrogen and 20 percent phosphorous.

Lime: Ground limestone, dolomite type, and minimum 95 percent carbonates.

Water: Clean, fresh, and free of substances or matter, which could inhibit
vigorous growth of plants.

Herbicide/Pesticide: As required and meeting regulations during maintenance
period. Applied in conformance with manufacture instructions.

MULCH MATERIALS

A.

Mulching Material: Shredded bark mulch for the planting beds and exercise
stations shall be of hardwood species wood, shredded to a size of 1/2 inch to
3 inches, free of growth or germination inhibiting ingredients.

ACCESSORIES

A.

Wrapping Materials: Tree wrap shall be two thicknesses of crinkled paper
cemented together with a layer of bituminous material. Wrapping materials
shall be a minimum of 4 inches in with and have a stretch factor of

33-1/3 percent. Twine for tying shall be lightly tarred medium or coarse sisal
yarn.

Stakes: Softwood lumber, pointed end.

Cable, Wire, Eye Bolts and Turnbuckles: Non-corrosive, of sufficient strength
to withstand wind pressure and resulting movement of plant life.
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D.

Plant Protectors: Rubber sleeves over cable to protect plant stems, trunks, and
branches.

2.6 PLANT BED SOIL MIX

A. A uniform mixture of 1 part peat moss and 3 parts topsoil by volume.
PART 3 EXECUTION
3.1 EXAMINATION

A.  Verify that prepared subsoil and planters are ready to receive work. Required
topsoil placement is described in Section 02920, SOIL PREPARATION.

B.  Saturate soil with water to test drainage.

C.  Verify that required underground irrigation system is installed in proper
location, and ready for use.

D.  Verify location of all underground utilities and coordinate to make sure
planting operations does not disturb them.

E.  Stake locations of tree and shrub plantings and obtain approval from
COTR/CM prior to planting. (Notify COTR/CM 2 days before planting
layout).

3.2 PREPARATION OF PLANTING BEDS

A. Remove any remaining foreign materials, weeds and undesirable plants and
their roots. Remove any undesirable or contaminated subsoil.

B.  Prepare planting bed areas by cultivating topsoil (placed as part of Landscape
Grading operation) to a depth of 6 inches. Planting bed preparation should be
completed only during dry weather and on dry unfrozen subgrade. Add peat
moss at prescribed rate and repeat cultivation until the plant bed soil is
thoroughly mixed. Grade and compact to uneven areas. Maintain profiles and
contours. Rake smooth. Make changes in grade gradual. Blend slopes into
level areas.

C. Dig planting pits 6 inches larger than plant root system.

3.3 FERTILIZING

A.  For tree and shrub pits, apply fertilizer packets and/or tablets in accordance
with manufacturer’s instructions.
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C.

For ground cover and perennial planting bed areas, apply as a part of the plant
bed mix preparations, and apply at a rate of 4 pounds per 100 square feet and
mix thoroughly into upper 3 inches of plant bed soil mix.

Lightly water to aid the dissipation of fertilizer.

34 PLANTING

A.

G.

Place plants for best appearance for review and final orientation by
COTR/CM.

Plants will be rejected if a ball of earth surrounding roots has been disturbed
or damaged prior to or during planting.

Set plants vertical.
Remove non-biodegradable root containers.

Set plants in pits or beds, partly filled with prepared plant mix, at a minimum
depth of 6 inches as indicated on drawings under each plant. Remove burlap,
ropes, and wires, from the root ball.

Saturate soil with water when the pit or bed is half full of topsoil and again
when full.

Wrap deciduous shade and flowering tree trunks and place tree protectors.

3.5 MAINTENANCE

A.  Neatly trim plants where necessary.

B. Immediately remove clippings after trimming.

C.  Water to prevent soil from drying out.

D.  Control growth of weeds. Apply herbicides in accordance with manufacturer’s

instructions.
E.  Apply pesticides in accordance with manufacturer instructions.
END OF SECTION
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MATERIAL APPROVAL SUBMITTAL

TO: (Contracting Officer) FROM: (Contractor) DATE:
CONTRACT SUBMITTAL NUMBER: SUBMITTAL: New ()
NUMBER: Resubmittal ( )
PREVIOUS SUBMITTAL NUMBER: PROJECT NUMBER:
(To be completed by the Contractor) Government Use Only
Specification Sect.
Line Para No., Description of Material APP W/ SEE
No. Draw No. (Include type, model, mfg) APP | COMNT | DISAP | REV | INT
By completing this form, the undersigned contractor certifies that the material complies with all specifications of
the subject contract.
DATE TYPE OR PRINT NAME AND TITLE SIGNATURE
FOR GOVERNMENT USE ONLY
TO: COTR
DATE: SIGNATURE:
RECOMMENDATIONS:
( ) Approval ( ) Disapproval is indicated above & subject to comments on reverse
TO: (Contracting Officer)
DATE: SIGNATURE:
RECOMMENDATIONS:
() Approval () Disapproval is indicated above & subject to comments on reverse
TO: (Contractor)
DATE: SIGNATURE:
( ) Approval ( ) Disapproval is indicated above & subject to comments on reverse
AF FORM 3000a
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SECTION 03301
REINFORCED CONCRETE

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1.  American Concrete Institute (ACI):
301, Specifications for Structural Concrete for Buildings.
305R, Hot Weather Concreting.
306R, Cold Weather Concreting.
318/318R, Building Code Requirements for Reinforced Concrete.
347, Formwork for Concrete.
2. American Society for Testing and Materials (ASTM):
a.  A497, Standard Specification for Steel Welded Wire Fabric,
Deformed, for Concrete Reinforcement.
b.  A615, Standard Specification for Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement.
c. (31, Standard Practice for Making and Curing Concrete Test
Specimens in the Field.
d.  C39, Standard Test Method for Compressive Strength of
Cylindrical Concrete Specimens.
e. (94, Standard Specification for Ready-Mixed Concrete.
f. C150, Standard Specification for Portland Cement.
g. (€260, Standard Specification for Air-Entraining Admixtures for
Concrete.
h.  C309, Standard Specification for Liquid Membrane-Forming
Compounds for Curing Concrete.
1. (C494, Standard Specification for Chemical Admixtures for
Concrete.
J- C618, Standard Specification for Fly Ash and Raw or Calcined
Natural Pozzolan for Use as a Mineral Admixture in Portland
Cement Concrete.
k. D994, Standard Specification for Preformed Expansion Joint
Filler for Concrete (Bituminous Type).
3.  Concrete Reinforcing Steel Institute (CRSI):
a. Manual of Standard Practice, 1990, 25th Edition.
b.  Recommended Practice for Placing Reinforcing Bars.

o0 o
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1.2 SUBMITTALS
A.  Shop Drawings:

1.  Reinforcing steel in accordance with CRSI 1990 Manual of Standard

Practice and ACI SP.
2. Curing compound data.
3. Complete data on the concrete mix, including aggregate gradations and

admixtures, in accordance with ASTM C94.
4. Grout data.

B.  Quality Control Submittals:

1.  Manufacturer's application instructions for curing compound.
2. Ready-mix delivery tickets for each truck in accordance with
ASTM C94.

1.3 QUALITY ASSURANCE

A. Formwork: Unless otherwise specified, follow the recommendations of
ACI 347.

B.  Concrete and Reinforcement: Unless otherwise specified, meet the
requirements of ACI 301 and 318/318R.

C. Hot Weather Concreting: Conform to ACI 305R.
D.  Cold Weather Concreting: Conform to ACI 306R.
1.4 ENVIRONMENTAL REQUIREMENTS

A. Do not place Concrete when the ambient temperature is below 40 degrees F or
approaching 40 degrees F and air temperature less than 40 degrees F for the
first 7 days, without special protection to keep Concrete above 40 degrees F.

B.  Where the use of solvents in the curing compounds are prohibited by state or
federal air quality laws, use only water curing methods.

PART 2 PRODUCTS
2.1 CONCRETE
A. Ready-mixed meeting ASTM C94, Option A.

B.  Portland Cement: ASTM C150, Type I or Type II.

MKE/160085.B1.B1 JULY 19, 2001
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C. Admixtures:

Air-Entraining: ASTM C260.
Water-Reducing: ASTM C494, Type A or D.
Superplasticizers: ASTM C494, Type F or G.
Fly Ash: ASTM C618, Class C or F.

b S

D. Mix Design:

1.  Minimum Allowable 28 day Compressive Field Strength: 4,000 psi
when cured and tested in accordance with ASTM C31 and C39.
Coarse Aggregate Size: 1 inch and smaller.

Slump Range: 3 to 5 inches.

Air Entrainment: Between 3 and 6 percent by volume.

Water Reducers: Use in all concrete.

Superplasticizers: Use is optional.

ANl

E. Mixing: Minimum 70 and maximum 270 revolutions of mixing drum.
Nonagitating equipment is not allowed.

22 REINFORCING STEEL
A. Deformed Bars: ASTM A615, Grade 60.

23 ANCILLARY MATERIALS
A.  Expansion Joint Filler: ASTM D994, 1/2-inch thick, or as shown.
B.  Nonshrink Grout:

1.  Color: To match concrete.
2. Manufacturers and Products:
a.  Master Builder Co., Cleveland, OH; SET GROUT (Category I).
b. Master Builder Co., Cleveland, OH; Master Flow 928
(Category II).
c. Euclid Chemical Co., Cleveland, OH; Hi-flow Grout
(Category II).

C. Low Pressure Mortar:

1.  Manufacturer and Product: Master Builders Co.; EMACO S88CA with
Concresive liquid (LPL) bonding agent.

D.  Curing Compound:
1.  Material: Solvent based containing chlorinated rubber solids in

accordance with ASTM C309, with additional requirement that the

MKE/160085.B1.B1 JULY 19, 2001
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moisture loss not exceed 0.030 gram per centimeter squared per
72 hours.

Manufacturers and Products:

a. Master Builders Co.; Masterkure CR.

b.  Euclid Chemical Co.; Euco Super Floor Coat.

PART 3 EXECUTION

3.1 FORMWORK

A. Form Materials:

1.

2.

Use hard plastic finished plywood for exposed areas, and new shiplap or
plywood for unexposed areas.
Earth cuts may be used for forming footings.

B. Form Ties:

1.

2.

3.

Fixed conical or spherical type inserts that remain in contact with
forming material and allow for dry packing of form tie holes.
Ties shall withstand pressures and limit deflection of forms to
acceptable limits.

Wire ties are not acceptable.

C. Construction:

1.

bk w

In accordance with ACI 347.

Make joints tight to prevent escape of mortar and to avoid formation of
fins.

Brace as required to prevent distortion during concrete placement.

On exposed surfaces locate form ties in uniform pattern.

Construct so ties remain embedded in the wall with no metal within
1-inch of concrete surface when forms, inserts, and tie ends are
removed.

D. Form Removal:

1.

MKE/160085.B1.B1
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Wall forms may be stripped after cumulatively curing at not less than 50

degrees F for 24 hours from time of concrete placement if:

a. Concrete is sufficiently hard so as not to sustain damage by form
removal operations, and

b.  Curing and protection operations are maintained.

Remove forms with care to prevent scarring and damaging the surface.
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3.2 PLACING REINFORCING STEEL

A.

B.

Unless otherwise specified, place reinforcing steel in accordance with CRSI
Recommended Practice for Placing Reinforcing Bars.

Tie splices and laps with 18-gauge annealed wire as specified in CRSI
Standard.

33 PLACING CONCRETE

A.

B.

Place concrete in accordance with ACI 301.

Prior to placing concrete, remove water from excavation and debris and
foreign material from forms. Check reinforcing steel for proper placement and
correct discrepancies.

Before depositing new concrete on old concrete, clean surface using sandblast
or bushhammer or other mechanical means to obtain a 1/4-inch rough profile,
and pour a cement-sand grout to minimum depth of 1/2-inch over the surface.
Proportion 1 part cement to 2.5 parts sand by weight.

Place concrete as soon as possible after leaving mixer, without segregation or
loss of ingredients, without splashing forms or steel above, and in layers not
over 2 feet deep. Place within 1-1/2 hours after adding cement to mix.

8 feet maximum vertical drop to final placement, when not guided with chutes
or other devices to prevent segregation due to impact with reinforcing.

34 COMPACTION

A.

Vibrate concrete as follows:

1.  Apply approved vibrator at points spaced not farther apart than vibrator's
effective radius.

2. Apply close enough to forms to vibrate surface effectively but not

damage form surfaces.

Vibrate until concrete becomes uniformly plastic.

4. Vibrator must penetrate fresh placed concrete and into previous layer of
fresh concrete below.

[98)

3.5 CONSTRUCTION JOINTS

A.

Locate as shown or as approved.
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3.6 FINISHING
A.  Floor Slabs and Tops of Walls:

1. Screed surfaces to true level planes.
After initial water has been absorbed, float with wood float and trowel
with steel trowel to smooth finish free from trowel marks.

3. Do not absorb wet spots with neat cement.

B.  Unexposed Slab Surfaces: Screed to true surface, bull float with wood float,
and wood trowel to seal surface.

C.  Tolerances: Floors shall not vary from level or true plane more than 1/4-inch
in 10 feet when measured with a straightedge.

D. Exterior Slabs and Sidewalks:

1.  Bull float with wood float, wood trowel, and lightly trowel with steel
trowel.

2. Finish with broom to obtain nonskid surface.

3. Finish exposed edges with steel edging tool.

4.  Mark walks transversely at 5-foot intervals with jointing tool.

3.7 FINISHING AND PATCHING FORMED SURFACES
A.  Cut out honeycombed and defective areas.

B.  Cutedges perpendicular to surface at least 1-inch deep. Do not feather edges.
Soak area with water for 24 hours.

C.  Patch with low pressure mortar as specified.
D.  Finish surfaces to match adjacent concrete.

E.  Keep patches damp for minimum 7 days or spray with curing compound to
minimize shrinking.

F.  Fill form tie holes with Category I Nonshrink Grout.
3.8 PROTECTION AND CURING

A. Protect fresh concrete from direct rays of sunlight, drying winds, and wash by
rain.

B.  Keep concrete slabs continuously wet for a 7 day period. Intermittent wetting
is not acceptable.
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C.  Use curing compound only where approved by COTR/CM and where the use
of solvents in the curing compound are not prohibited by state or federal air
quality laws. Cure formed surfaces with curing compound applied in
accordance with manufacturer's directions as soon as forms are removed and
finishing is completed.

D. Remove and replace concrete damaged by freezing.
3.9 FIELD TESTS
A.  Evaluation of Concrete Field Strength: In accordance with ACI 318/318R.

3.10 NONSHRINK GROUT

A.  Mix, place, and cure nonshrink grout in accordance with grout manufacturer’s
instructions.

END OF SECTION
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SECTION 03315
PRESTRESSED TANK

PART 1 GENERAL

1.1 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1.

American Concrete Institute (ACI):

a. 506R, Guide to Shotcrete.

b.  506.2, Specification for Shotcrete.

American Society for Testing and Materials (ASTM):

a. A82, Standard Specification for Steel Wire, Plain, for Concrete
Reinforcement.

b.  Al185, Standard Specification for Steel Welded Wire Fabric, Plain,
for Concrete Reinforcement.

c.  A366, Standard Specification for Commercial Steel (CS) Sheet,
Carbon, (0.15 Maximum Percent) Cold-Rolled.

d.  AG615, Standard Specification for Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement.

e. (42, Standard Test Method for Obtaining and Testing Drilled
Cores and Sawed Beams of Concrete.

Federal Specifications: FS TT-P-0035(1), Paint, Cementitious, Powder,

White and Colors (for Interior and Exterior Use).

International Conference of Building Officials (ICBO): Uniform

Building Code (UBC), Section 2333.

Prestress Concrete Institute (PCI): Mnl-120, PCI Design Handbook-

Precast and Prestressed Concrete.

1.2 DEFINITIONS

A.  Prestressed Tank System: Consists of a fine grading foundation as specified in
Section [A: 02316, EXCAVATION,] [B: ,] an underdrain system as
specified in Section [C: ] a cast-in-place concrete floor slab, a core wall,
and roof.

B.  Shotcrete: Mortar projected jet directly upon intended surface.

1.3 DESIGN REQUIREMENTS

A.  Obtain services of a qualified design engineer, as defined in Article
QUALITY ASSURANCE, to design Prestressed Tank System conforming to
attributes specified in this section.

B.  Floor Slab: Cast-in-place concrete, minimum reinforcing in slab equals
0.004 times concrete section.

PROJNUMBER
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C. Roof: [A: Cast-in-place concrete dome with minimum thickness of [B: 3]
[C: 5] inches and minimum reinforcing of 0.0025 times concrete section
with a minimum area of reinforcing steel each way equal to 0.120-inch
squared;] [D: or] [E: cast-in-place concrete flat slab roof with internal
concrete columns, and minimum reinforcing of four at 12 inches each
way top and bottom of slab.]

D. Walls: [A: Cast-in-place concrete core wall with plastic water stops at
construction joints;] [B: or] [C: Shotcrete core wall with continuous
internal steel diaphragm or precast concrete core wall with steel
diaphragm, vertical joint seals, and Shotcrete coverings.] Walls placed on
elastomeric bearing pads, free to move radially, and plastic water stop
connection between wall and footing. Satisfy allowable stress requirements
when calculating wall thicknesses.

E.  Openings and Penetrations: Except for access manholes, other openings or
penetrations through wall not permitted. Pipe penetrations shall be through
floor slab and under footings. Pipe sleeves are allowed through footing for
Shotcrete equipment.

F.  Design Loads and Foundation Criteria:

1.  Dead Loads: [A: ] psf.

Roof Live Load: [B: [C: ] psf for dome roof.] [D: or] [E: [F: | psf

for flat slab roof.]

Wind Load: [G: 20] [H: ] psf.

4.  Winter Temperature: Water [I: ] degrees F, and outside air
[J: ] degreesF.

5. Summer Temperature: Water [K: ] degrees F, and outside air
[L: ] degreesF.

6.  Differential Drying Allowance: 10 degrees F shall be additive to
temperature differential during winter.

7. [M: Timber Piles: Maximum vertical load of [N: 25] [O: ] tons.
Establish pile locations; however, do not exceed dimensions for pile
spacing as shown.]|

8. Maximum Foundation Bearing Pressure: [P: | psf (bearing pressure
includes weight of water).

9. Maximum Differential Settlement: [Q: ] psf.

10. Seismic Zone Forces: Zone [R: ] in accordance with UBC,

Section 2333.

(98]

1.4 SUBMITTALS
A.  Shop Drawings:

1. Design Data:
a.  Proposed details, concepts, stress calculations, and manhole
opening for prestressed tank walls.
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b.  For design loads and foundation criteria, show calculations and
details based on the seismic zone forces.

c.  Details of vertical post-tensioning system.

d.  Details for sealing vertical joints of steel diaphragm shell.

e.  Details of prestressed tank accessories.

f. Calculations stamped by professional engineer.

g.  Design drawings stamped by a professional engineer.
2. [A: Curing methods for dome concrete.]
3. Description of construction method and materials.

B.  Samples: Vertical joint of steel diaphragm shell together with integral pumped
epoxy material or other approved method to show evidence of satisfactory
seal.

C.  Quality Control Submittals:

1. Manufacturer's Certificate of Compliance:
a.  Shotcrete sand.
b.  Concrete and Shotcrete admixtures do not contain chlorides or
other corrosive chemicals.
c.  Vertical Post-Tensioning System: Manufacturer's load strain
curves certifying physical properties of steel and standard test data
that components of anchorage units conform to specified

requirements.
2. Manufacturer's Certificate of Proper Installation.
3. Certificates of Inspection: Vertical post-tensioning units have been

inspected prior to shipment and contain no apparent defects.
4.  Statements of Qualification:

a.  Registered professional engineer.

b.  Prestressed tank installer.
5. Written Test Reports of Each Test and Inspection:

a.  Shotcrete.

b.  Mill test data of chemical composition for vertical post-tensioning
system.

c.  Testreports for prestressing steel components.

d.  Mill test data for circumferential prestressing material regardless
of manufacture. Include chemical composition, physical
properties, and dimensions of steel [A: prior to galvanizing.]
Mill test data for at least three samples of final prestressing
material taken from material delivered to site. Identify each roll
that samples were taken from. Identify packages or rolls of
prestressing material with mill and heat number.

1.5 QUALITY ASSURANCE
A.  Qualifications:
1. Qualified Design Engineer: Registered in the state of Project.
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1.6
1.7
1.
3.
PROJNUMBER
03315

Prestressed Tank Installer: Company specializing in design and
construction of prestressed tanks. Minimum 5 years' experience on tanks
of similar size and type required for Project. Company has designed and
built no less than five comparable prestressed (wire or strand wrapped)
tanks now in use and are giving satisfactory service. Tanks shall have
been constructed within the last 5 years. Include name and address of
owners.

B.  Shotcrete Panel Mockups:

1.

2.

When not using automated equipment, assemble test panel at least 30-

inch by 30-inch for each mix being considered.

Assemble test panels to same thickness as structure, but not less than

3 inches.

Take minimum three cubes or cores from panels for strength testing of

Shotcrete.

Cut or broken surfaces shall be dense and free from laminations and

sand pockets.

Retain and maintain test panels during construction to establish

standards by which completed Shotcrete Work will be judged.

Independent Testing Laboratory Services will:

a.  Test proposed materials, including water.

b Test proposed mix proportions.

c.  Test specimens.

d Secure production samples of materials at plants or stockpiles
during construction and test.

e.  Test strength of Shotcrete as Work progresses.

DELIVERY, STORAGE, AND HANDLING

A.  Materials delivered prior to time required, store in a dry, ventilated building,
heat if necessary to prevent accumulation of moisture on materials or in
wrapping. Do not store on ground or expose to weather.

B. Do not bend vertical post-tensioning bars during handling and storage.
Replace bent bars, bars with surface damage, and bars with excessive rusting.

ENVIRONMENTAL REQUIREMENTS

A. Delay Work under the following conditions:

During high winds causing sand to separate at the nozzle.

When weather approaches freezing defined as below 40 degrees F when
temperature is falling, or until temperature is 35 degrees F when
temperature is rising.

During rains of high intensity to wash cement out of fresh material.

JULY 19, 2001
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PART 2

Cold Weather: Take precautions to avoid low temperatures detrimental to
epoxy grout or the ability to pump. If grouting procedure cannot be postponed,
keep wall temperatures within the required temperature range.

Hot Weather: When temperatures exceed 90 degrees F, obtain approval for
method used to protect Shotcrete from excessive heat and drying.

Do not expose circumferential prestressing on walls to weather for more than
72 hours. Exercise precautions during adverse weather conditions.

PRODUCTS

2.1 CONCRETE

A.

In accordance with Section [A: 03300, CAST-IN-PLACE CONCRETE,]
[B: ,] [C: except that a 3/8-inch maximum size aggregate may be used
for dome concrete if designed for strength and maximum density.]

Minimum Design Strengths:

1. [A: Dome Roof: 4,000 psi.]
2. [B: Flat Roof: 3,000 psi.]
3. Core Wall: 4,000 psi.

4. Floor Slab: 3,000 psi.

Admixtures: As specified in Section [A: 03300, CAST-IN-PLACE
CONCRETE.] [B: ]

2.2 SHOTCRETE

A.  Fine Aggregates (Sand):
1. Saturated, surface dry, hard, dense, uncoated rock fragments free from
injurious amounts of foreign or deleterious substances as specified in
Section [A: 03300, CAST-IN-PLACE CONCRETE.] [B: .]
2. Fineness Modulus for Sand: Range from 2.70 to 3.00 with maximum
particle size of 1/4-inch.
3. Maintain sand at 3 to 6 percent moisture content; dampen or dry with
sand dryers if necessary.
4.  Gradation:
Sieve Size Percent Passing by Weight
No. 4 97 - 100
No. 8 90 - 98
No. 16 70 - 85
No. 30 35-55
No. 50 12 -25
PROJNUMBER JULY 19,2001
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23

24

2.5

Sieve Size Percent Passing by Weight
No. 100 2-8

B.  Screen sand for finish coat to produce uniform dense surface in texture and
appearance.

C.  Water and Cement: As specified in Section [A: 03300, CAST-IN-PLACE
CONCRETE.] [B: ]

D.  Admixtures: As specified in Section [A: 03300, CAST-IN-PLACE
CONCRETE,] [B: ]

E. Minimum design strength 4,000 psi.

WELDED WIRE FABRIC

A. Inaccordance with ASTM A82 and ASTM A185.
MILD STEEL REINFORCING

A. Deformed Grade 40 bars with maximum service load design, allowable stress
of 18,000 psi in accordance with ASTM A615.

CIRCUMFERENTIAL PRESTRESSING STEEL
A. High Tensile [A: Hot-Dipped Galvanized] Wire:

Diameter tolerance of wire plus or minus 0.002-inch.

[B: Diameter tolerance after galvanizing 0.001-inch]
Tensile strength minimum 210,000 psi.

Yield strength at 1 percent extension minimum 170,000 psi.
Elongation in 10 inches at fracture minimum 4 percent.
Bending (R equals 5D), minimum 6 bends per 90 degrees.
[C: Weight of zinc coating minimum 0.85 oz/sq ft.]

Nk =

B.  Hot-Dipped Galvanized Seven-Wire Continuous Strand:

Strand diameter tolerance plus or minus 1/32-inch.

Pitch 12-16 (strand diameter).

Tensile strength minimum 240,000 psi.

Yield strength at 1 percent extension minimum 180,000 psi.
Elongation in 24-inch fracture minimum 4.5 percent.
Weight of zinc coating minimum 0.75 oz/sq ft.

A s e

C.  Anchorage: Prestressing manufacturer's standard and capable of safely
developing full strength of units, and not susceptible to galvanic action with
prestressed steel.

D.  Prestressing Steel Requirements:
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Initial prestress force in circumferential prestressing units after
anchoring shall not exceed 70 percent of guaranteed ultimate strength.
Coordinate value with tolerance requirements and reflect values in
calculations.

Final prestress force in circumferential prestressing units, when using
nonelectronic or electronic wrapping machine, not capable of close
stress tolerance, shall be determined by using stress loss of 25,000 psi
for concrete shrinkage, plastic flow, and creep in steel plus 6 percent of
initial wire stress system tolerances.

Calculate final circumferential prestress force and location on wall.
Final prestress force shall provide for minimum residual compression in
wall, above that required to resist internal water pressure of 100 psi.
Maximum compression in core wall limited to 0.45 times design
strength of core wall when using final prestress force after all losses.
Maximum initial compression in core wall limited to 0.55 times design
strength of core wall. Calculate wall thickness to comply with these
requirements and bending requirements.

2.6 VERTICAL TENDONS

A.

Solid High Strength Alloy Steel Bar:

M

Minimum ultimate tensile strength 145,000 psi.
Minimum yield stress at 0.2 percent offset 125,000 psi.
Approximate modulus of elasticity 30,000,000 psi.
Minus elongation in 20 diameters after rupture 4 percent.
Minimum reduction of area after rupture 20 percent.

Tendon Ducts:

1. Rigid [A: galvanized metallic sheath or tubing.] [B: or] [C: PVC
pipe.]

2. Sufficient strength to maintain its shape under potential forces created
during handling, placing, and vibrating of concrete.

3. Inside diameter of grout and vent pipe 3/8-inch larger than diameter of
vertical tendon.

Anchorage:

1. Furnish anchor plates of steel to dimensions which will show no
permanent physical distortion when tested with a unit of size required,
together with standard anchorage devices, and to 100 percent of ultimate
tensile strength of unit.

2. Size plate so concrete stresses shall meet allowable concrete bearing

stresses in accordance with PCI Mnl-120.

2.7 STEEL DIAPHRAGM SHELL

PROJNUMBER
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A. Tank diaphragm in accordance with ASTM A366 for Commercial Quality
cold-rolled steel sheet. Minimum of 26 gauge sheet and form corrugations of a
pattern to form a continuous positive watertight seal and a strong mechanical
key between Shotcrete and steel. Furnish steel sheets in one continuous length
to full height of wall. Vertical joints between sheets.

2.8 SHOTCRETE MIX PROPORTIONS

A.  Adjacent to Steel Diaphragm and Over Wires: 1 part cement to 3 parts sand.

B.  All Other: 1 part cement to 4 parts sand.

PART 3 EXECUTION

3.1 GENERAL

A. Foundation:

1.
2.

Encase tank piping under foundations in concrete.
Support floor slab with timber piles as specified in Section 02461,
TREATED TIMBER PILES.

B.  Welded Wire Fabric: Adequately support prior to placement of concrete.

32 CORE WALL

A. Do not begin prestressing until core wall has obtained a compressive field
strength of 4,000 psi or higher as determined by tests. [A: Exterior surface of
core wall, if of cast-in-place or precast concrete, sandblasted prior to
application of prestressing wire.]|

B.  Sandblasting Core Wall:

1.

(98]

4.

5.
6.

Sandblast exterior surfaces of core wall after inspecting patches for
corrosive chemicals, to remove traces of original surface smoothness
and original surface color, form oil, and laitance.

Complete sandblasting prior to installation of circumferential
prestressing.

Use dry type method of sandblasting with No. 16 silica sand.
Sandblast far enough in advance of prestressing operation not to
interfere with other operations.

Leave wall clean, heavily pitted, and uniform in appearance.
Sandblasting operation shall not prevent satisfactory curing of wall.

33 CIRCUMFERENTIAL PRESTRESSING

A.  Apply uniformed stressed steel wire [A: or strand] to core wall using a
wrapping machine to provide the final prestressing force per linear foot of
wall height. Electronic servo controlled wrapping systems with automatic

PROJNUMBER
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electronic recording may be used. Nonelectronic wrapping machines may also
be used.

B.  Stress Measurement and Recording:

1.

2.

P

Apparatus capable of measuring stress of circumferential prestressing
units accurately.

Gauges or other stress measuring apparatus calibrated by a recognized
gauge manufacturer or testing laboratory on wire [A: or strand]
samples taken from prestressing steel delivered to site to be used in the
Work.

Perform calibration work performed within 15 days prior to prestressing.
Recalibrate stress measuring apparatus during progress of Work.

If stresses measured exceed values specified, discontinue operation and
make satisfactory adjustments prior to proceeding with wrapping.
Apply additional wire [B: or strand] to compensate for understressed
wire [C: or strand.]

Base measurements of wire [D: or strand] stress on a continuous
sensing of applied force on wire between tensioning drum and wall
when, and as, wire is being wrapped and laid on wall.

C. Splicing of Wire [A: or Strand:]

1. Do not weld splice wire [B: or strand,] except when terminating one
complete coil or in event of a defect.

2. Join ends of wire [C: or strand] with steel sleeves or splicing devices
which will develop full strength of wire [D: or strand] without slippage
or loss of stress.

3. Anchor stressed prestressing steel, or tie off at frequent intervals as
stressing proceeds to minimize loss of stress in event of breakage.

4.  Remove from Work, coils of prestressing steel which have broken three
or more times.

5. Stress prestressing steel only once.

6.  Anchor wrapped prestressing steel to wall at least once for every coil or
reel.

7. Do not permanently anchor one wire [E: or strand] to previously
wrapped wire.

D. Spacing:

1. Space at minimum five wires of 0.162 to 0.192-inch in diameter, [A: or
four strands of 0.375-inch in diameter,] per foot of wall height, and
maximum 22 wires [B: or 12 strands] per foot.

2. Minimum clear spacing between units not less than 1.5 unit diameters or
3/8-inch, whichever is larger.

3. Spread or remove from Work prestressing steel wrapped closer together.

4.  Space wire [C: or strand] of other diameters.
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3.4

SHOTCRETING OF CIRCUMFERENTIAL PRESTRESSING STEEL

A.

In accordance with ACI 506.2 and ACI 506R. Application of dry or wet mix is
acceptable.

Cover each layer and outer layer of prestressing steel with a coating of
Shotcrete. Work from bottom to top of wall.

Completely embed the prestressing steel without voids. Maintain uniform flow
of material from nozzle.

Cut out slugs, sand spots, or wet sloughs resulting from nonuniform material
flow and repair as Work progresses.

Clear rebound away from Work before initial set occurs.

Time the intervals between successive applications to allow for initial set to
develop. After initial set, stiff broom Shotcrete layers receiving another coat to
remove laitance and to provide a bond with succeeding applications.

Adjust amount of water in Shotcrete placed on vertical surfaces. Thickness of
Shotcrete approximately 3/4-inch.

Remove deposits of loose sand before placing succeeding layers of Shotcrete.
Clear rebound away continuously from the Work, and do not reuse rebounded
sand.

Slope construction joints or day's work joints off to thin, clean, and to regular
feathered slope edge. Thoroughly clean sloped portion and adjacent Shotcrete
with mortar film coating. Wet and scour with air jet, or sandblast with silica
sand before placing adjoining Work.

Where more than one layer of circumferential prestressing units are required,
maintain minimum 1/4-inch cover over each underlayer. Shotcrete cover over
outer layer shall be a minimum of 1-inch thickness applied in a minimum of
three coats. Provide 1/4-inch minimum cover over prestressing unit for first
coat. Apply finish coat approximately 1/4-inch thickness. Layers of Shotcrete
shall be broomed after initial set except finish coat.

3.5 VERTICAL POST-TENSIONING
A. Install post-tensioning units level and plumb in tank wall, tie units securely in
position.
B.  Tendon Ducts:
1. Encase vertical post-tensioning units in rigid grout-tight tendon ducts to
prevent mortar from entering and hindering free movement of bars.
PROJNUMBER JULY 19, 2001
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2. Maintain shape of ducts during handling, placing, and vibrating of

concrete.

Attach by threads, vent pipe to tubing for venting and grouting.

Thread end of grout tube at bottom and project from concrete.

5. Thread bottom of vent pipe at both ends, attach pipe securely during
construction and remove after grouting.

P

C.  Connections shall be tight between anchors, tubing or pipe, and forms to
prevent movement or leakage of grout into units during pouring operations.
Provide threaded hose connections to threaded vent pipe and connections shall
be tight to keep water from entering forms below.

D. Tension units from top ends.

E.  Flush the tendon ducts with water through top vent pipe several times during
wall pour allowing water to drain from bottom grout pipe, extending through
wall form.

F.  After completion of pour and flushing operation, give pipes a short burst of air
at top pipe to clear out accumulated water at bottom of tendon duct. Do not
clean tendon ducts with air or water connected to bottom grout pipe.

G. Allowable Stresses:

1. Determine initial post-tensioning force for vertical bar units by using a
25,000 psi stress loss allowance for concrete shrinkage, plastic flow, and
steel relaxation.

2. Temporary jacking stresses up to 80 percent of ultimate strength for unit
are acceptable to overcome losses due to tendon friction, anchorage
seating, and elastic shortening.

3. Initial stress in bar unit after anchorage losses have occurred shall not
exceed 70 percent of ultimate strength of unit.

4. Do not stress units before the 28 day concrete field strength has been
obtained.

H.  After tensioning units, flush tendon ducts out with water and blow out with
air. Provide machine capable of 150 psi to clear obstructions in tendon ducts.
Fill tendon ducts with grout under pressure of approximately 80 psi.

3.6 GROUTING VERTICAL TENDONS

A.  Provide neat cement for grouting vertical post-tensioning units after stressing.
Mix neat cement and screen through fine screen. Provide enough water to
obtain a creamy consistency to ensure cement and water do not separate in
tendon ducts.

B.  Introduce grout through bottom grout pipe until it flows from a 3 foot
extension attached to upper end of tendon ducts. Valve off bottom grout pipe
no earlier than the day following grouting operation and remove bottom tube.

PROJNUMBER JULY 19, 2001
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3.7

3.8

Secure tendon duct tight enough to allow grout to enter the extension pipe
without leakage in vicinity of top baseplate.

FINISHING OF SHOTCRETE

A.  Underlayers or Exposed Surfaces:

1.

3.

On completing surfaces, bring Shotcrete to an even plane and to well-
formed corners by working up to ground wires or other thickness or
alignment guides, using lower placing velocity than normal.

Screed exposed surfaces or underlayers by working upward against
gravity with thin-edged screed using a slicing motion to trim off high
spots and expose low spots.

Avoid pulling and breaking surface with subsequent checking.

B.  Finish Coat:

1.

2.

3.

4.

5.

6.

Apply coat to remove rough areas after ground wires have been
removed.

Carefully screen sand for finish coat to remove oversize particles which
rebound and mar surfaces.

Surface of finish coat shall be; of natural texture and coloration; free
from spotting, cement or dust streaking, lap lines, uneven surfaces, and
rebounded material.

Do not hand-patch.

Check coatings for bond by tapping lightly to test for hollow sounding
spots.

Cut out areas where bond is not fully developed and repair.

C. Corrosion Protection:

1.

(98]

CURING

Inspect core wall and patched surfaces.

Test surfaces for chlorides or other chemicals that cause corrosion of
prestressing.

Remove corrosive chemicals from surfaces prior to sandblasting.
Patch surfaces by building out in uniform circular area level with
surface.

Sandblast patches and core wall surfaces prior to application of
prestressing and Shotcrete.

A. [A: Dome Concrete:

1.

2.

PROJNUMBER

03315

Water cure dome concrete for 7 days by keeping surface
continuously wet.

Schedule wire wrapping and application of Shotcrete so curing shall
not be interrupted, and water from curing shall not wash or
damage Shotcrete wire coats.

JULY 19, 2001
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3.

Begin curing after initial concrete set has occurred.]

B. Shotcrete:

1.

2.

3.
4.

3.9 PAINTING

Keep Shotcrete between layers of wire and cover damp by hand
watering or fine mist spray.

Continuously water cure completed Shotcrete surfaces for period of

7 days after application, or until subsequent Shotcrete coats are applied
prior to end of the 7 day curing period.

Remove laitance from wall by light sandblasting after curing period.
Do not use curing compounds.

A.  Paint exterior surface of tank as specified in Section [A: 09900, PAINTING
[B: AND PROTECTIVE COATINGS].] [C: ]

3.10 TESTS

A.  Shotcrete Panel Field Tests:

1.

(98]

When length of core is less than twice diameter, apply correction factors
in accordance with ASTM C42 to obtain compressive strength of
individual cores.

Average compressive strength of three cores taken from test panel equal
or exceed 0.85 f'c with no individual core less than 0.75 f'c. Average of
three cubes taken from a panel equal or exceed f'c with no individual
cube less than 0.88 f'c.

Shotcrete will be based on results obtained from cores or sawed cubes.
Use of data obtained from impact hammers, ultrasonic equipment, or
nondestructive testing devices is not permitted. However, these devices
may be used for determining uniformity of Shotcrete.

Remove and replace Shotcrete found not meeting tests, or cut cores and
further test Shotcrete, or repair and replace as approved by ENGINEER.

B.  Water test tank as specified in Section [A: 03300, CAST-IN-PLACE
CONCRETE.] [B: ]

3.11 DISINFECTION

A. Inaccordance with Section 02519, DISINFECTION OF WATER SYSTEMS.

PROJNUMBER
03315

END OF SECTION

JULY 19, 2001
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SECTION 04230
REINFORCED UNIT MASONRY

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American Society for Testing and Materials (ASTM):
a. A82, Standard Specification for Steel Wire, Plain, for Concrete
Reinforcement.
b.  A153/A153M, Standard Specification for Zinc Coating (Hot-Dip)
on Iron and Steel Hardware.
c. (33, Standard Specification for Concrete Aggregates.
d. €90, Standard Specification for Loadbearing Concrete Masonry
Units.
e.  Cl140, Standard Methods of Sampling and Testing Concrete
Masonry Units.
f. C144, Standard Specification for Aggregate for Masonry Mortar.
C150, Standard Specification for Portland Cement.
C207, Standard Specification for Hydrated Lime for Masonry
Purposes.
C216, Standard Specification for Facing Brick (Solid Masonry
Units Made from Clay or Shale).
C270, Standard Specification for Mortar for Unit Masonry.
C404, Standard Specification for Aggregates for Masonry Grout.
C476, Standard Specification for Grout for Masonry.
C652, Standard Specification for Hollow Brick (Hollow Masonry
Units Made from Clay or Shale).
2. Brick Institute of America (BIA).
3. International Conference of Building Officials (ICBO):
a.  UBC Structural Engineering Design Provisions, Volume 2,
Chapter 17 and Chapter 21.
. UBC Standard 21-16, Field Test Specimens for Mortar.
c.  UBC Standard 21-18, Method of Sampling and Testing Grout
(ASTM C1019).
4.  National Concrete Masonry Association (NCMA).

S

—

g — /T

1.2 SUBMITTALS
A.  Shop Drawings:

1. Information illustrating horizontal joint reinforcement and preformed
control joint materials proposed.

MKE/160085.B1.B1 JULY 19, 2001
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2. Grout proportions.

Mortar proportions.

4.  Letter of certification stating grout aggregates and mortar sand meet
nonreactivity requirements of ASTM C33.

(98]

B.  Samples:

1. Individual Sample of each type of masonry unit to be used on Project.
2. Two each, Samples of textured, glazed, sound absorbing, and brick units
for selection of color and texture.

C.  Quality Control Submittals:

1.  Method of placing grout.
2. Certified field test results within 5 days of performing specified tests.

1.3 QUALITY ASSURANCE

A.  Mockups:
1. Layup Sample panel for each type of masonry at the site.
2. Dimensions: Minimum 4 feet high by 4 feet long.
3. May be part of permanent construction.
4. Approved panels shall serve as basis of color, texture, bond, quality of

finished joints, and for acceptance of permanent construction.

5. Demonstrate ability to keep grout isolated and in certain cells during any
sequence of placement, and to demonstrate materials will be restricted to
cells and bond beams intended to receive each material.

6.  Construction shall show areas required to receive mortar.

7. Where bond beams are to be used, demonstrate proper placement of
grout to bond beam level, and proper placement of bond beam prior to
placement grout above bond beam level.

8.  Demonstrate proper use of running bond or stacked bond.

B.  Efflorescence: Protect masonry construction to prevent efflorescence. Provide
measures to prevent moisture from entering incomplete walls. Remove all
efflorescence prior to applying water repellents.

C.  Comply with the requirements and criteria of the National Concrete Masonry
Association (NCMA), Brick Institute of America (BIA), ASTM C90,
ASTM C216, and ACI 530.1 for masonry finish and appearance, dimension
tolerances, tolerances of construction, joint tolerances, and wall plumb
tolerances.

MKE/160085.B1.B1 JULY 19, 2001
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1.4

1.5

PART 2

2.1

2.2

MKE/160085.B1.B1

04230

DELIVERY, STORAGE, AND HANDLING

A.

Storage and Protection: Keep lime and other ingredients dry.

ENVIRONMENTAL REQUIREMENTS

A.

Temperature: Do not lay masonry when ambient temperature is below

32 degrees F on a rising temperature, or below 40 degrees F on a falling
temperature, or when there is a probability of such conditions occurring within
48 hours, unless written approval of procedures for protection from freezing is
obtained from COTR/CM.

Moisture Protection: Protect masonry construction from loss of moisture
during curing period of 7 days when ambient air temperature is 90 degrees F
or greater and when relative humidity is less than 50 percent.

PRODUCTS

COMPRESSIVE STRENGTH OF MASONRY

A.  Minimum 28-Day Compressive Field Strength, f'm, of the Completed
Assemblage: 1,500 psi.

MASONRY UNITS
A.  General:

1. Furnish or cut special shapes for corners, jambs, lintels, and other areas
shown or required.

2. Special units shall match color and texture of standard units.

3. Where units are placed so end of unit is exposed, such as at a corner or
intersection, the exposed end of that block shall have surface to match
color and texture of sides of other units.

4.  Furnish sound, dry, clean units free of cracks, prior to placing in
structure.

5. Vertical Cells to be Grouted: Capable of alignment sufficient to
maintain clear, unobstructed continuous vertical cell in accordance with
UBC Table 21-C.

6.  Masonry unit size and shape shall allow for all placement patterns to

prevent materials, such as grout, from escaping from cell being filled to
adjacent cells where material is not intended to be placed.

Concrete Masonry Units (CMU):

1.

ASTM C90, Type I for humid humidity conditions of use; normal
weight.

JULY 19, 2001
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2. Nominal Size: 16 inches long by 8 inches high by thickness shown on
Drawings.

3. Compressive Strength: 1,900 psi minimum, in accordance with
ASTM C90, Table 3.

4.  Color of Units: Natural.

Surface Texture on Exposed Surfaces: Smooth.

6. Surface Texture: Smooth on interior, concealed exterior, and surfaces
1 foot below finished grade.

N

2.3 MORTAR AND GROUT MATERIALS
A. Cement: ASTM C150, Type L, or Type II, portland cement.
B. Lime: ASTM C207, Type S hydrated.
C.  Aggregates:
1. Mortar: ASTM C144, sand.
2. Grout: ASTM C404.
D.  Water: Fresh, clean, and potable.
E.  Mortar Plasticizer Admixture: May be used instead of lime.
1. Manufacturer and Product: American Colloid Co.; Easy/Spred
Plasticizer.
F.  Grout Admixture: Controlled expansion additive.
1. Manufacturer: Sika Corporation, Lyndhurst, NJ; Grout Aid.
24 REINFORCEMENT
A. Horizontal Joint Reinforcement:
1. Two parallel, ASTM A82, No. 9 wires, galvanized in accordance with
ASTM A153/A153M,weld connected to No. 9 perpendicular cross wire
at 15 inches on center.
2. Reinforcement: Clean and free from loose rust, scale, and coatings that
reduce bond.
3. Furnish special manufactured corner and wall intersection pieces.
4.  Manufacturer:
a. Dur-O-Wal, Inc., Aurora, IL.
b.  Hohmann and Barnard, Inc., Hauppauge, NY.
C. Wirebond, Charlotte, NC.
MKE/160085.B1.B1 JULY 19, 2001
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B.  Deformed Bars: As specified in Section 03301 REINFORCED CONCRETE.
2.5 PREFORMED CONTROL JOINTS
A.  Solid rubber cross-shape extrusions as manufactured by:

1. Dur-O-Wal, Inc., Aurora, IL; Regular Rapid Control Joint.
2. Sonneborn-Contech Co., Oakland, CA; Sonneborn Control Joint.
3. Hohmann and Barnard, Inc; #RS-Standard.

2.6 MORTAR MIXES
A. Minimum average mortar 28-day compressive strength1,800 psi.
B.  Proportions:

1.  Inaccordance with ASTM C270, Type S.
Mortar plasticizer admixture may be substituted for lime. Batch in
accordance with ICBO, BOCA, or Standard Building Code Current
Reports for the specified mortar type and strength.

C. Mixing:

1. Machine mix in approved mixers.

2. Keep mixer drums clean and free of debris and dried mortar.

3. Mix by placing 1/2 water and 1/2 aggregate in operating mixer.

4.  Add cement.

5. Add remaining aggregate and water and mix for at least 2 minutes.

6.  Add lime and continue mixing as long as needed to secure a uniform
mass, but no less than 3 minutes after addition of lime.

7. Time addition of admixture in accordance with manufacturer's
instructions. Procedure used for adding it to mix shall provide good
dispersion.

8.  Follow manufacturer's instructions for mortar plasticizer admixture.

2.7 GROUT MIXES
A.  Proportions: Conform to ASTM C476 for coarse grout and as follows:

1.  Compressive Strength: Minimum 2,000 psi at 28 days.
2. For Pouring:
a.  Fluid consistency (suitable for pouring without segregation)
meeting requirements of ASTM C476.
b.  Conform to Uniform Building Code, Tables No. 21-B and 21-C,
except as noted.

MKE/160085.B1.B1 JULY 19, 2001
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PART 3

3.1

32

MKE/160085.B1.B1
04230

3. For Pumping: Fluid consistency with minimum seven sacks of cement

in each cubic yard.
B. Mixing:

1. Onsite: Follow procedure specified in Article MORTAR
PRODUCTION.

2. Transit-Mixed Grout: Meet requirements of ASTM C476.

3. Add approved grout expansion admixture in accordance with
manufacturer's recommendations. Premix admixture with water and add
resulting solution to grout mix and thoroughly mix. Do not exceed
quantity of admixture recommended by manufacturer.

EXECUTION

PREPARATION
A.  Prepare surface contact area of foundation concrete for initial mortar
placement by one of following methods:

1. Sandblasting foundation and reinforcing dowels after concrete has fully
cured to remove laitance and spillage and to expose sound aggregate.

2. Water blasting foundation and reinforcing dowels after concrete has
partially cured to remove laitance and spillage and to expose sound
aggregate.

3. Green cutting fresh concrete with high pressure water and hand tools to
remove laitance and spillage from foundation and reinforcing dowels
and to expose sound aggregate.

B.  Clean surfaces of loose material prior to initial mortar placement.

C.  Prevent surface damage to foundation concrete that will be exposed to view
outside of contact area.

LAYING MASONRY UNITS

A.  General:

1. Conform to Building Code applicable to this Project as supplemented by
these Specifications.

2. Do not start laying masonry units unless foundation wall is plumb
within 1/4 inch in 10 feet or not straight within 5/16 inch in 10 feet.

3. Finish Tolerances (Measured on Interior Surfaces):

a.  Maximum Permissible Variation From Plumb of Masonry Wall or
of Line of Joints in Masonry Wall: 1/16 inch per foot of height,
and 1/4 inch in the total height of the wall.

JULY 19, 2001
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B.

C.

4.

b.  Maximum Permissible Variation From Horizontal Line Along
Base of Wall or for Lines of Horizontal Joints: 1/16 inch per
block, 1/4 inch per 50 feet of wall with proportionately greater
tolerance for longer walls up to 1/2 inch in total length of wall.

Place units with chipped edges or corners such that chipped area is not

exposed to view.

Wall Units:

1.

3.

4.

General:

a.  Ifnecessary to move a unit after once set in place, remove from
wall, clean, and set in fresh mortar.

b.  Toothing of masonry units is not permitted.

Running Bond:

a.  Unless otherwise shown, lay up walls in straight, level, uniform
courses using a running bond pattern.

b.  Place units for continuous vertical cells and mortar joints to
prevent materials such as grout or poured insulation from escaping
from cell being filled to adjacent cells where material is not
intended to be placed.

Corners: Lay standard masonry bond for overlapping units and grout

solid.

Intersecting Walls: Bond with reinforcement, not with masonry bond.

Special Shapes:

1.

2.

Provide and place such special units as corner block, door jamb block,
lintel block fillers, and similar blocks as may be required.

Use required shapes and sizes to work to corners and openings,
maintaining proper bond throughout wall.

33 BUILT-IN ITEMS

A.

MKE/160085.B1.B1

04230

Position door frames, windows, vents, louvers, and other items to be built in
the wall, and construct wall around them.

Install masonry anchors to secure items to wall.

Fill spaces around items with mortar or grout.

Do not place electrical, instrumentation, or water conduits in a cell containing
reinforcement unless approved in writing by COTR/CM. Pipes, sleeves, and
conduits shall not be placed closer than three diameters, center-to-center, nor
shall they impair the strength of construction.

JULY 19, 2001
7 REINFORCED UNIT MASONRY



126 ARW/IL ANG/FTU

34 MORTAR JOINTS

A. General:

1.

Straight, clean, with uniform thickness of 3/8 inch.

Horizontal and vertical mortar joints shall have full mortar coverage on

face shells.

Vertical Head Joints:

a.  Butter well on each unit for a width equal to face shell of unit,
shove tightly so mortar bonds well to both units.

b.  Solidly fill joints from face of block to at least the depth of face
shell.

As units are laid, remove excess mortar from grout space of cells to be

filled.

Place mortar before initial setting of cement takes place. Do not

retemper mortar that has started to set or is not used within one hour.

Retempering of colored mortar is not allowed.

B.  Exposed Joints:

1.

2.

S.

6.

Tool joints exposed to view after final construction, unless otherwise
noted or shown.

Cut joints flush and, as mortar takes its initial set, tool to provide a
concave joint.

Perform tooling when mortar is partially set but still sufficiently plastic
to bond.

Perform tooling with a tool which compacts mortar, pressing excess
mortar out rather than dragging it out.

Rake out joints which are not tight at time of tooling, point, and then
tool.

Rake and tool joints at split-face surfaces, interior and exterior.

C.  Concealed Joints: Strike flush with no further treatment required.

3.5 CONTROL JOINTS

A. Preformed Control Joints:

1.
3.

4.

MKE/160085.B1.B1

04230

Omit mortar from vertical joints.

Place rubber control joint material as wall is built.

After wall is grouted, cured, and cleaned, install backing rod and sealant
as specified in Section 07900, JOINT SEALANTS.

Place and tool sealant to match depth of typical joint.

JULY 19, 2001
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3.6 REINFORCING

A. Foundation Dowels:

1.

2.

Size, number, and location of foundation dowels shall match vertical
wall reinforcing, unless otherwise noted.

When foundation dowel does not line up as intended, with vertical core,
do not slope more than 1 horizontal to 6 vertical to bring it into
alignment.

B.  Vertical Reinforcing:

1.

Use deformed bars.

Hold in position near the ends of bars by wire ties to dowels or by
reinforcing positioners.

Lap reinforcing bars with foundation dowels 48 bar diameters minimum,
72 bar diameters at all other locations. Wire tie lapped bars together.
Minimum Bar Clearance: 1 bar diameter from masonry and from
additional parallel bars in same grout space.

Hold in position at maximum intervals of 160 bar diameters by
reinforcing positioners.

C.  Horizontal Reinforcing:

1.
3.
4.

5.

Use deformed bars.

Lay on webs of bond beam units and place as wall is built.

Lap reinforcing bars 48 bar diameters minimum, where spliced and wire
tie together.

Minimum Bar Clearance: 15 inches from masonry shell and 1 bar
diameter from additional parallel bars in same grout space.

Terminate reinforcing bars 2 inches clear from control joints as shown.

D. Horizontal Joint Reinforcement:

MR

Provide in addition to typical wall reinforcing steel.

Space maximum 16 inches apart, vertically.

Lap ends 6 inches minimum.

At control joints make reinforcement discontinuous.

Use manufactured corner and other wall intersection pieces.

3.7 MORTAR PRODUCTION

A. General:

1.

MKE/160085.B1.B1
04230

Mix ingredients 3 to 5 minutes after all ingredients are introduced.
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2.

3.
4.

Provide volumetric control by using batching box or similar measuring
device. Do not use shovel to introduce materials directly into batch.
Keep sand damp and loose.

Use cool mix water.

3.8 GROUTING

A. General:

1.

P

Do not mix, convey, or place with equipment constructed of aluminum.

Secure vertical and horizontal reinforcement, ties, bolts, anchors, and

other required embedments in place, inspect and verify before placing

grout.

Grout beams over openings in one continuous operation.

Maintain vertical alignment in accordance with UBC Table 21-C.

Place grout as soon as possible after mortar has set to reduce shrinkage

cracking of vertical joints.

Vertical Reinforcement:

a. First wire tie to foundation dowels, then build wall around it.

b.  Provide reinforcing positioners or approved cross-bracing to
secure top of steel in place.

c. Do not drop in vertical steel after block is laid, unless reinforcing
positioners are provided in the course above previously grouted
course.

B.  Grouting Requirements:

1.

MKE/160085.B1.B1

04230

Slump: 8 to 11 inches

Grouting shall not be started until the wall has cured for a minimum of

24 hours.

Solid Grouting Requirements: Solid grout all walls as indicated on

plans.

Partial Grouting Requirements:

a.  Walls Not Requiring Solid Grouting: Fill cells containing
reinforcing steel, anchor bolts, and other embedded items as
shown with grout.

b.  Construct cells to be filled to confine grout within cell.

c.  Cover tops of unfilled vertical cells under a bond beam with metal
lath to confine grout fill to bond beam section.

Form horizontal construction joints between pours by stopping grout

pour 1-1/2 inches below a mortar joint except at a bond beam, stop pour

1/2 inch below top of masonry unit.

Fully embed horizontal steel with grout in an uninterrupted pour.

Do not construct wall more than one course above top of grout pour

prior to placing grout.

JULY 19, 2001
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8.

9.

Vibration:

a.  Use internal “pencil” type, low energy vibrator to thoroughly
consolidate grout and reduce amount of air voids. Do not use
concrete vibrators.

b.  After waiting sufficient time to permit the grout to become plastic,
but before it has taken any set, reconsolidate grout.

c.  Waiting period will vary depending upon weather conditions and
block absorption rates, but under “normal” weather conditions
with average masonry units the waiting period should be between
30 to 60 minutes.

Cleanouts:

a.  Provide for grout pours over 5 feet in height.

b.  Provide of sufficient size to permit cleaning of cell, positioning of
reinforcing, and inspection at bottom of every vertical cell
containing reinforcing.

c. Location: Concealed from view after final construction, unless
otherwise approved by COTR/C M.

d.  After wall has been inspected and approved and prior to grouting,
cap cleanouts in a manner that will seal them from grout leakage
and provide a flush finish.

3.9 FIELD QUALITY CONTROL

A.  General: Special Inspection of masonry in accordance with UBC
Section 1701.5.7 is required.

B.  Provide adequate facilities for safe storage and proper curing of, mortar
samples, and grout samples, as applicable, onsite for first 24 hours, and for
additional time as may be required before transporting to test lab.

C.  Unit Strength Method:

1.

2.

Method and frequency for mortar, grout, and masonry unit sampling and
testing in accordance with UBC Section 2105.3.4. Sample and test units
in accordance with ASTM C140.

Provide masonry units for test samples required.

D. Corrective Action:

1.

MKE/160085.B1.B1
04230

If compressive strength tests made prior to construction of permanent
structure fail to meet Specifications, adjustments shall be made to mix
designs for the mortar, or grout, or both, as needed to produce specified
strength. Masonry units shall also be tested to verify compliance to
requirements of ASTM C90, Type 1.

If strength tests performed on materials representative of in-place
construction fail to meet Specifications, prisms or cores shall be cut
from constructed walls in sufficient locations to adequately determine
the strength in accordance with UBC Section 2105.3.5.

JULY 19, 2001
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3.10 CLEANING

A. Immediately after completion of grouting, clean masonry surfaces, using clean
water and fiber brushes, of excess mortar, grout spillage, scum, stains, dirt,
and other foreign substances.

B.  Clean walls not requiring painting or sealing such that there are no visible
stains.

3.11 PROTECTION OF INSTALLED WORK
A. Do not allow grout and mortar stains to dry on face of exposed masonry.

B.  Protect tops of walls at all times. Cover tops of walls with waterproof paper
when rain or snow is imminent and when Work is discontinued.

C.  Adequately brace walls until walls and roof are completed.

D. Provide sufficient bracing to protect walls against damage from elements,
including wind and snow.

E.  Protect masonry against freezing for minimum 72 hours after being laid.

F.  Protect masonry from damage until final acceptance of Work. Damaged units
will not be accepted.

END OF SECTION

MKE/160085.B1.B1 JULY 19, 2001
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SECTION 04813
MASONRY VENEER

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American Society for Testing and Materials (ASTM):

a.  Cl44, Standard Specification for Aggregate for Masonry Mortar.

b.  C150, Standard Specification for Portland Cement.

c. (€207, Standard Specification for Hydrated Lime for Masonry
Purposes.

d.  C216, Standard Specification for Facing Brick (Solid Masonry
Units Made from Clay or Shale).

e. (€270, Standard Specification for Mortar for Unit Masonry.

1.2 SUBMITTALS
A.  Shop Drawings:

1. Manufacturer's product information.
2. Mix designs for mortar.
3. Details for cast stone units and special brickshapes and assemblies.

B.  Samples:

1. Full-size units for each different exposed masonry unit required showing
full range of exposed color, texture, and dimensions to be expected in
completed construction.

a.  Include size variation data verifying that actual range of sizes for
brick falls within ASTM C216 dimension tolerances for brick
where modular dimensioning is indicated.

2. Colored masonry mortar samples for each color required showing the
full range of colors expected in the finished construction. Label samples
to indicate type and amount of colorant used.

3. Stone trim samples not less than 12 inches in length showing full range
of colors and textures expected in finished construction.

4.  Accessories embedded in the masonry.

C.  Quality Control Submittals:

1.  Experience record of mortar color pigment proposed for use.
2. Manufacturer's certificate of compliance for the masonry units specified
herein.
MKE/160085B1.B1 JULY 19, 2001
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1.3

1.4

1.5

PART 2

2.1

QUALITY ASSURANCE

A.

Regulatory Requirements: For masonry construction meet requirements of the
Uniform Building Code and as supplemented by these Specifications.

Mockups: Lay up a sample panel for each type of masonry at the site to show
the bond pattern and method of finishing joints. Make sample panels 4 feet
high and 4 feet long and may be a part of the permanent construction. The
acceptable sample panel serves as a basis of color, texture, pattern, and
workmanship for acceptance of the permanent construction.

DELIVERY, STORAGE, AND HANDLING

A.

Storage and Protection:

1. Store all masonry materials off ground and protected from precipitation.
2. Protect veneer materials from mud splatters and staining.

ENVIRONMENTAL REQUIREMENTS

A.

Temperature: Do not lay masonry when the ambient temperature is below

32 degrees F on a rising temperature or below 40 degrees F on a falling
temperature, or when there is a probability of such conditions occurring within
48 hours, unless express approval of the COTR/CM is obtained. In such case,
make special provisions for heating materials and protecting the finished
Work. Protect masonry against freezing for a minimum of 48 hours after being
laid. Protect the tops of walls from precipitation at all times. Cover with
waterproof paper when rain or snow is imminent and Work is discontinued.

Humidity: Protect masonry construction from direct exposure to wind and sun
when erected in an ambient air temperature of 99 degrees F (37 degrees C) in
the shade with relative humidity less than 50 percent.

PRODUCTS

MASONRY UNITS

A.

B.

Color, Texture, and Pattern: Match the existing Scott AFB buildings.
Facing Brick:

1. General: ASTM C216, Grade SW, Type FBX. Minimum compressive
strength for individual brick: 3,000 psi; size: 3-5/8 by 2-1/4 by 7-5/8.

2. Manufacturer and Product: Richards Brick Company, Edwardsville, IL;
Scott Blend No. 7B-88C.
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2.2 CAST STONE

A.

m

SN

—

J.

Homogeneous, manufactured from portland cement concrete, precast, and of
the same composition throughout each piece. The use of selected aggregates
for the faces only is expressly prohibited.

Sound and perfect, with sharp and true corners.

Furnish with holes, reglets, rebates, and other features as required by the
design and for installation.

Aggregate: Known durability; proportioned to produce maximum density.
Properties:

1. Minimum Compressive Strength: 7,000 PSI.
2. Maximum Average Water Absorption: 5 percent.

Reinforcing: By manufacturer as required for strength of unit.
Properly cure prior to delivery.

Manufacturer: Swansea Building Products Corp.

Color: 99 White.

Texture: Fine, smooth finish similar to cut limestone.

23 MORTAR MATERIALS

A.

Portland Cement: ASTM C150, Type I, low alkali content (0.60 percent
maximum).

Lime: ASTM C207, Type S.

Mortar: ASTM C270, Type S. Consisting of 1 part portland cement, from
1/4 to 1/2 part lime putty or hydrated lime, and clean well-graded sand in the
proportion of three times the sum of the cementitious material; or 1/2 part
portland cement, 1 part masonry cement, and clean well-graded sand in the
proportion of three times the sum of the cementitious material.

1. Ifcolor is added, add in a consistent manner to provide final uniformity.
2. No antifreeze liquid, salts, or other substances are allowed to lower the
freezing point. No calcium chloride is allowed in the mortar.

Tuck-Pointing Mortar: Prehydrated Type N, 1 part portland cement, 1 part
Type S hydrated lime, and 6 parts sand, by volume.
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E.

Sand: ASTM C144, in addition not less than 5 percent passes the No. 100
sieve.

Water: Fresh, clean, and free of deleterious acids, alkalies, chlorides, and
organic materials.

24 THROUGH-WALL FLASHING

A.

D.

Stainless Steel: ASTM A167, Type 302 or 304, No. 20, dull finish, 0.018-inch
thick.

Fabricate in accordance with SMACNA Architectural Sheet Metal Manual;
Figure 4-1.

Fabricate corners in one-piece with legs extending 30 inches each way to field
joint.

Provide end and edge formed dams to control drainage direction.

2.5 MASONRY ACCESSORIES AND ANCILLARY MATERIALS

A. Manufacturers, unless noted otherwise:

1. Dur-O-Wal, Inc.

2. Hohmann and Barnard, Inc.

3. Heckmann Building Products.

B.  Brick Ties:

1.  Two-piece adjustable ties with wire embedded at least 2 inches into
brick wythe.

2. Hot-dip galvanized ties per ASTM A153, Class B-3.

3. Ties should not have mechanical play in excess of 0.05 inch and should
not deform over 0.05 inch for 100-1b. load in either tension or
compression.

C.  Cast Stone Anchors: Where dovetail anchors are not applicable, use
galvanized stone anchors unless otherwise shown, and size as shown.
D. Horizontal Joint Reinforcement:

1. Three parallel No. 9 stainless steel wires, tri-rod type, weld connected to
No. 9 perpendicular cross wire at 16 inches on center.

2. Reinforcement: Clean and free from loose rust, scale, and any coatings
that reduce bond.

3. Furnish special manufactured corner and wall intersection pieces at
these locations.
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2.6

PART 3

3.1

32

E.

Reglets for Masonry:

1. Manufacturers and Products:
a. Superior Concrete Accessories, Franklin Park, IL; Superior
Cushion Lock reglets Type B-3.
. Fry Reglet Corp., Glendale, CA; Fry Springlok Type MA.
c.  Chaney Flashing Co., Trenton, NJ; Type B reglet and snap lock
cap flashing.

MORTAR PREPARATION

A.

Place 1/2 the water and aggregate in the operating mixer; add cement; add the
remaining aggregate and water and mix for at least 2 minutes. Add lime and
continue mixing as long as needed to secure a uniform mass, but no less than
3 minutes after the addition of lime. Time the addition of admixture in strict
accordance with the manufacturer's instructions and the procedure used for
adding it to the mix shall provide good dispersion.

Mix mortar in machine with mixing drums clean and free of debris and dried
mortar. Use mortar before the initial setting of the cement has taken place. Do
not retemper mortar in which the cement has started to set.

Retemper mortar boards by adding water within a basin formed with the
mortar and the mortar reworked into the water. Dashing or pouring water over
mortar and retempering of harsh, nonplastic mortar is not permitted.

Where color tinting of mortar is required, add sufficient lime-proof color-fast
mineral pigment to the mortar.

EXECUTION

EXAMINATION

A.

C.

Examine conditions, with Installer present, for compliance with requirements
for installation tolerances and other specific conditions, and other conditions
affecting performance of masonry veneer.

Examine rough-in and built-in construction to verify actual locations of piping
connections prior to installation.

Do not proceed until unsatisfactory conditions have been corrected.

INSTALLATION

A.

Provide or cut special shapes for corners, jambs, lintels, and other areas as
shown or as required. Match color and texture of standard units.
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B.  Cut masonry units with motor-driven saws to provide clean, sharp, unchipped
edges. Cut units as required to provide continuous pattern and to fit adjoining
construction. Use full-size units without cutting where possible.

C.  Matching Existing Masonry: Match coursing, bonding, color, and texture of
new masonry with existing masonry.

33 BRICK VENEER INSTALLATION

A.  General: Do not install cracked, broken, or chipped masonry units exceeding
ASTM C216 allowances. Thoroughly wet brick just before laying except in
freezing weather where bricks are laid dry. Prewetting may also be omitted if
the brick at the time of laying has a rate of absorption not exceeding
0.025 ounce of water per square-inch of surface after being placed in 1/8-inch
of water for 1-minute.

1. Coordinate installation with backup walls, through wall flashing, and
other construction. Use masonry saws to cut and fit exposed units. Lay
brick plumb, true to line, with level courses accurately spaced, and do
not furrow bed joints.

2. Finish horizontal run by racking back in each course; toothing not
permitted. Adjust all units to final position while mortar is soft and
plastic. If units are displaced after mortar has stiffened, remove, clean
joints and units of mortar, and relay with fresh mortar.

3. Bond unexposed units in a wythe by lapping a minimum of 2 inches.
Adjust shelf angles to keep Work level at proper elevation. Provide
pressure relieving joints by placing a continuous 1/8-inch foam neoprene
pad under the shelf angle.

4. When joining fresh masonry to set or partially set masonry:

a.  Remove loose brick and mortar.
b.  Clean and lightly wet exposed surface of set masonry prior to
laying fresh masonry.

B.  Pattern: Lay brick in running bond.

C.  Mortar Beds: Lay brick with full mortar coverage on horizontal and vertical
joints. Rock closures into place with head joints thrown against two adjacent
bricks in-place. Do not pound corners or jambs to fit stretcher units after
setting in-place. Where adjustment to corners or jambs must be made after
mortar has started to set, remove mortar and replace with fresh mortar.

D. Horizontal and Vertical Face Joints:

1. Nominal Thickness: 3/8-inch.
2. Construct uniform joints.
3. Shove vertical joints tight.

MKE/160085B1.B1 JULY 19, 2001
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4. Tool joints concave in exposed surfaces when thumbprint hard using

jointing tool.

Concave tool exterior joints below grade.

Flush cut all joints not tooled.

7. Fill horizontal joints between top of masonry partition and underside of
concrete beams with mortar.

SN

Tuck-Point Joints:

Rake mortar joints to a depth of 1/2 to 3/4-inch.
Saturate exposed joints with clean water.

Fill joints solidly with pointing mortar.

Tool joints to match existing.

b=

Movement Joints: Keep clean of all mortar and debris.
Masonry Control Joints:

1. Provide continuous vertical control joints in masonry as shown on
Drawings.

2. Omit mortar from the vertical joints. Place the control joint material as
the wall is built.

Through-Wall Flashing:

Place flashing on bed of mortar.

Lap and solder cross joints of through-wall flashing at least 4 inches.
Extend flashing beyond exterior face of wall and provide dripedge.
Cover flashing with mortar.

b=

Flashing: Clean surface of masonry smooth and free from projections that
might puncture, gouge, or otherwise damage flashing material.

Weep Holes: Provide weep holes in head joints in first course immediately
above all flashing leaving head joint free and clean of mortar.

1.  Maximum Spacing: 24 inches OC.
2. Keep weep holes and area above flashing free of mortar droppings.

Sealant Joints: Retain sealant joints around outside perimeters of exterior
doors, window frames, and other wall openings:

1. Uniform Depth: 3/4-inch.
2. Uniform Width: 1/4-inch.

Nonreinforced Brick Masonry: Fill vertical, longitudinal joints by parging.
Keep cavity in cavity walls clean:
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N.

1. Slightly bevel mortar bed to incline toward cavity. Place wood strips
with attached wire pulls on metal ties.

2. Remove and clean wood strips prior to placing each succeeding row of
metal ties.

3. As Work progresses, trowel all protruding fins in cavity flat on inner
surface of wythe.

Anchoring: Anchor brick veneer to CMU backing with horizontal joint
reinforcement and to metal studs and cementitious board backing with
adjustable anchor ties.

1.  Keep space free of mortar or other materials to permit differential
movement between backing and masonry.
2. Attach brick veneer to backing with anchor ties.
a.  Use adjustable anchor tie for each 1.77 square feet of wall area.
b.  Maximum Space Between Adjacent Ties: 16 inches vertically and
horizontally.
c.  Embed ties at least 2 inches in horizontal joint of brick veneer.
d.  Provide additional ties at openings:
1)  Maximum Spacing Around Perimeter: 24 inches.
2)  Install within 12 inches of opening.

Pointing: Cut out defective joints and holes in exposed masonry and repoint
with mortar. Dry brush masonry surface after mortar has set at end of each
day's Work and after final pointing.

3.4 SETTING CAST STONE

A.  Clean stone immediately before setting.

B.  Set each piece accurately, true to line, level and plumb, in full bed of fresh
mortar. Completely fill all joints and beds with fresh mortar.

C. Install anchor system as shown.

D.  After stones are set in mortar, do not move or disturb in any manner that might
destroy bond between cast stone and mortar. Cast stones that have been
disturbed shall be removed and reset in fresh mortar.

E.  Keep faces of cast stone free of mortar. Promptly remove mortar splashed on
stone faces and other surfaces. Rake joints and ends 3/4-inch deep for pointing
or sealants at horizontal wash.

F.  Upon completion, clean face of stone with stiff fiber brushes and detergent
and water. Rinse thoroughly with fresh water.
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3.5 CLEANING

A. Remove mortar stains with clear water as Work progresses.

B.  Clean exposed unglazed masonry with stiff brush and clear water. If cleaning
by water does not produce satisfactory results, apply cleaning agent to sample
wall area of 20 square feet in location acceptable to the COTR/CM. Do not
proceed with cleaning until sample area is acceptable to the COTR/CM.

C.  Follow manufacturer's recommendations for use of cleaning agents.

D. Leave Work area and surrounding surfaces clean and free of mortar spots,
droppings, and broken masonry.

3.6 FIELD QUALITY CONTROL

A. At least once a week while installation of masonry veneer is in progress, take
mortar samples for testing. Continue on that basis for duration of installation
of masonry veneer at the discretion of the COTR/CM.

B.  Take samples in accordance with ASTM C270.

3.7 PROTECTION

A.  Wall Covering: During erection, cover top of wall with strong waterproof
membrane at end of each day or shutdown and as follows:

1. Cover partially completed walls when Work is not in progress.
2. Extend cover minimum of 24 inches down both sides.
3. Hold cover securely in-place.

B.  Protect sills, ledges, and offsets from mortar drippings or other damage during
construction. Remove misplaced mortar or grout immediately. Protect face
materials against staining. Protect the door jambs and corners from damage
during construction.

END OF SECTION
MKE/160085B1.B1 JULY 19, 2001
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SECTION 05050
WELDING

PART 1 GENERAL

1.1 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1.

2.

American Society of Nondestructive Testing (ASNT): SNT-TC-IA,
Personnel Qualification and Certification in Nondestructive Testing.
American Society for Testing & Materials (ASTM): A370, Standard
Test Methods and Definitions for Mechanical Testing of Steel Products.
American Welding Society (AWS):
a.  B2.1, Specification for Welding Procedure and Performance
Qualification.

. DI1.1, Structural Welding Code - Steel.
c.  DI1.3, Structural Welding Code - Sheet Steel.
d. QC 1, Standard for AWS Certification of Welding Inspectors.

1.2 DEFINITIONS

A. CWI-Certified Welding Inspector.

B. NDT-Nondestructive Testing.

1.3 SUBMITTALS

A.  Shop Drawings:

1.

3.

Shop and field welding procedure specifications (WPS).

Procedure qualification records (PQR).

Welding Documentation: Submit on appropriate forms in referenced
welding codes.

B.  Quality Control Submittals:

PR

Welder/welding operator performance qualifications (WPQ).
Certified welding inspector (CWI) credentials.

Testing agency personnel credentials.

Welding inspector’s report.

1.4 QUALIFICATIONS

A.  Welding Inspector: Certified in accordance with AWS QC1, and having prior
experience with the welding codes specified.

MKE.160085.B1.B1
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B.  Testing Agency: Personnel performing tests shall be NDT Level II Certified in
accordance with ASNT SNT-TC-1A.

L.5 SEQUENCING AND SCHEDULING

A.  Unless otherwise specified, all Submittals required in this Section shall be
submitted and approved prior to commencement of welding operations.

PART 2 PRODUCTS

2.1 SOURCE QUALITY CONTROL

A. The CWI shall be present whenever shop welding is performed. The CWI
shall perform inspection before, during, and after welding. CWI duties

include:

1. Verifying conformance of specified job material and proper storage.

2. Monitoring conformance with approved WPS.

3. Monitoring conformance of WPQ.

4.  Inspecting weld joint fit-up and in-process inspection.

5. Providing 100 percent visual inspection of all welds.

6.  Supervising nondestructive testing personnel and evaluating test results.
7. Maintaining records and preparing report confirming results of

inspection and testing comply with the Work.

PART 3 EXECUTION

3.1 GENERAL

A. Welding and Fabrication by Welding: Conform to governing welding codes
referenced in the attached Welding and Nondestructive Testing Table.

3.2 NONDESTRUCTIVE WELD TESTING REQUIREMENTS

A.  Weld

1.

2.

MKE.160085.B1.B1
05050

Inspection Criteria:

Selection of Welds to be Tested: As agreed upon between COTR/CM

and CONTRACTOR.

Unless otherwise specified, perform NDT of welds at a spot testing

frequency as shown below or in the attached table in accordance with

the referenced welding codes as follows. In case there is a conflict the

higher frequency level of NDT shall apply:

a.  Butt Joint Welds: 10 percent randomly radiographically tested and
repaired.

b.  Groove Welds: 10 percent randomly ultrasonically tested and
repaired.
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c.  Fillet Welds: 10 percent randomly examined and repaired, using
either dye penetrant or magnetic particle inspection methods.

d.  All Welds: 100 percent visually inspected.

Weld Acceptance:

a.  Visual Inspection (VT):

1)  Perform 100 percent VT of all welds.

2)  Structural Tubing: AWS D1.1, paragraph 6.9, Visual
Inspection, Tubular Connections;

3)  All Other Structural Steel: AWS D1.1, paragraph 6.9, Visual
Inspection, Statically Loaded Nontubular Connections.

4)  Stud Connections: AWS DI.1, paragraph 7.8.1.

b.  Ultrasonic Testing (UT): Perform UT of groove welds in
accordance with AWS D1.1, paragraph 6.13.3, Class R
Indications.

c.  Radiographic Testing (RT): Perform RT of butt joint welds in
accordance with AWS D1.1, paragraph 6.12.1.

d.  Magnetic Particle (MT):

1)  Perform on fillet and partial penetration groove welds in
accordance with AWS D1.1, paragraph 6.10.

2)  Acceptance shall be in accordance with VT standards
specified above.

e.  Liquid Penetrant (PT):

1)  Perform on fillet and partial penetration groove welds per
AWS D1.1, paragraph 6.10.

2)  Acceptance shall be in accordance with VT standards
specified above.

33 FIELD QUALITY CONTROL

A.  The CWI shall be present whenever field welding is performed. CWI shall
perform inspection before, during, and after welding. CWI duties include:

1.

N

Verifying conformance of specified job material and proper storage.
Monitoring conformance with approved welding procedure
specifications (WPSs).

Monitoring conformance of welder/welding operator qualification
(WPQs).

Providing 100 percent visual inspection of all welds.

Supervising nondestructive testing personnel and evaluating test results.
Maintaining records and preparing report confirming results of
inspection and testing.

34 WELD DEFECT REPAIR

A.  Repair and retest rejected weld defects until sound weld metal has been
deposited in accordance with appropriate welding codes.

MKE.160085.B1.B1
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3.5 SUPPLEMENTS

A.  The supplements listed below, following “END OF SECTION,” are a part of
this Specification.

1. Welding and Nondestructive Testing table.

END OF SECTION
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WELDING AND NONDESTRUCTIVE TESTING

Submit Submit Written
Submit Welder/ Onsite Nondestructive
Welding Welding Welding Testing Nondestructive
Specification Governing Welding Procedure Operator Inspector Procedure Testing
Section Codes or Standards Spec. Qual. Req’d Specifications Requirements
05120 AWS D1.1, Structural Yes Yes No No 100% VT®; see
STRUCTURAL Welding Code—Steel Section 05120
STEEL
05210 AWS D1.1, Structural Yes Yes No No 100% VT®; see
OPEN-WEB Welding Code—Steel Section 05210
JOISTS
05310 AWS D1.1, Structural Yes Yes No No 100% VT®; see
STEEL DECK Welding Code—Steel Section 05310
or AWS D1.3,
Structural Welding
Code—Sheet Steel
05500 AWS D1.1, Structural 10% UTY or RT® of
METAL Welding Code—Steel all groove-and-butt
FABRICATIONS or AWS D1.2, No No No No joint welds; 10%
AND CASTINGS | Structural Welding MT® of all fillet
Code—Aluminum welds; see
Section 05500
05520 AWS D1.1, Structural No No No No 100% VT®; see
HANDRAILS Welding Code—Steel Section 05520
or AWS D1.2,
Structural Welding
Code—Aluminum
(DUT-Ultrasonic Testing.
@RT-Radiographic Testing.
®IMT-Magnetic Particle Testing.
@VT_Visual Testing
MKE.160085.B1.B1 JULY 19, 2001
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SECTION 05120
STRUCTURAL STEEL

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this Section:

1.  American Institute of Steel Construction (AISC):

a.  Specification for Structural Steel Buildings—Allowable Stress
Design and Plastic Design, excluding Section A7.1.

b.  Allowable Stress Design Specification for Structural Joints using
ASTM A325 or A490 Bolts.

c.  Manual of Steel Construction, Allowable Stress Design.

d.  Code of Standard Practice for Steel Buildings and Bridges,
excluding Sections 3,4, 7.11.3.3,7.11.4,7.11.5, and 7.13.

e.  AISC Quality Certification Program.

f. AISC Erector Certification Program.

2. American Society for Testing and Materials (ASTM):

a. A6, Standard Specification for General Requirements for Rolled

Structural Steel Bars, Plates, Shapes, and Steel Piling.
. A36, Standard Specification for Structural Steel.

c.  AS53, Standard Specification for Pipe, Steel, Black and
Hot-Dipped, Zinc-Coated Welded and Seamless.

d.  Al123, Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products.

e.  Al53, Standard Specification for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware.

f. A325, Standard Specification for High-Strength Bolts for
Structural Steel Joints.

g.  A490, Standard Specification for Heat-Treated Steel Structural
bolts, 150 ksi Minimum Tensile Strength.

h.  AS500, Standard Specification for Cold-Formed Welded and
Seamless Carbon Steel Structural Tubing in Rounds and Shapes.

1. AS501, Standard Specification for Hot-Formed Welded and
Seamless Carbon Steel Structural Tubing.

J- A563, Standard Specification for Carbon and Alloy Steel Nuts.

k.  AS572, Standard Specification for High-Strength Low Alloy
Columbium-Vanadium Structural Steel.

1. AS588, Standard Specification for High-Strength Low Alloy
Structural Steel With 50 ksi Minimum Yield Point to 4 in. Thick.

m. A780, Standard Practice for Repair of Damaged and Uncoated
Areas of Hot-Dip Galvanized Coatings.
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n.  A992, Standard Specification for Steel for Structural Shapes for
Use in Building Frames.

o.  B695, Standard Specification for Coatings of Zinc Mechanically
Deposited on Iron and Steel.

p.  F436, Standard Specification for Hardened Steel Washers.

q-  F959, Standard Specification for Compressible-Washer-Type
Direct Tension Indicators for Use with Structural Fasteners.

r. F1852, Standard Specification for “Twist Off” Type Tension
Control Structural Bolt/Nut/Washer Assemblies, Steel, Heat
Treated, 120/150 ksi Minimum Tensile Strength.

3. American Welding Society (AWS): D1.1, Structural Welding

Code-Steel.

1.2 SUBMITTALS

A.  Shop Drawings:

1. Provide details showing:
a.  Erection plans.
b.  Members and their connections.
c.  Anchor bolt layouts.
d.  Hardened washer details.
e.  Joint details for complete penetration welds.
f. Schedules for fabrication procedures.

Name and address of manufacturer(s).

Product specifications.

Manufacturers' testing procedures and standards.

Preparation and installation or application instructions, as appropriate.

Nnhwb

B.  Quality Control Submittals:

1. Mill Certificates of tests made in accordance with ASTM A6.
2. High-Strength Bolts (Plain Noncoated and Hot-Dip Galvanized):
a.  Certificates of Compliance that products meet chemical and
mechanical requirements of standards specified.
b.  Manufacturer's inspection test report results for production lot(s)
furnished, to include:
1)  Tensile strength.
2)  Yield strength.
3)  Reduction of area.
4)  Elongation and hardness.
c.  Certified Mill Test Reports for Bolts and Nuts:
1)  Name and address of manufacturer.
2)  Bolts correctly marked.
3)  Marked bolts and nuts used in required mill tests and
manufacturer's inspection tests.
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3. Direct Tension Indicators (DTIs): Furnish manufacturer's test report
meeting requirements of ASTM F959.

4.  Tension Control (TC) Bolts: Furnish manufacturer’s test report meeting
requirements of ASTM A325 and ASTM F1852.

5. Methods proposed to resolve misalignment between anchor bolts and
bolt holes in steel members.

6.  Welding Procedures, Qualifications, and Inspection Report: As specified
in Section 05050, WELDING.

1.3 QUALITY ASSURANCE

A.

B.

Mill identification marks in accordance with ASTM A6.

Welding Qualifications: As specified in Section 05050, WELDING.

1.4 DELIVERY, STORAGE, AND HANDLING

A.

PART 2

Delivery: Load structural members in such a manner that they will be
transported and unloaded without damage to coatings and without being
excessively stressed, deformed, or otherwise damaged.

Storage:

1. Protect structural steel members and packaged materials from corrosion
and deterioration.

2. Store in dry area and not in direct contact with ground.

3. Protect fasteners from dirt and moisture. Do not remove lubricant from
bolts and nuts.

Handle materials to avoid distortion or damage to members or supporting
structures.

PRODUCTS

2.1 MATERIALS

A. Rolled Plates, Shapes, and Bars: ASTM A36, unless indicated otherwise.
B.  W-Shapes:
1.  ASTM A572, Grade 50 per AISC Technical Bulletin No. 3, March 1997
(ASTM A992), where indicated on Drawings.
C.  Square and Retangular Hollow Structural Sections (HSS): ASTM A500,
Grade B (Fy equals 46 ksi).
MKE/160085.B1.B1 JULY 19,2001
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2.2

23

24

FASTENERS

A.

Anchor Bolts: As specified in Section 05500, METAL FABRICATIONS
AND CASTINGS.

High-Strength Bolts: ASTM A325 or ASTM A490, bolt type 1, plain
uncoated. Bolt length and thread length shall be as required for the connection
type shown, with hardened washers as required.

Nuts: ASTM A563, type to match bolt type and finish.

Hardened Steel Flat and Beveled Washers: ASTM F436, type to match bolt
finish.

Welded Shear Studs: As specified in Section 05500, METAL
FABRICATIONS AND CASTINGS.

ANCILLARY MATERIALS

A.

B.

Surface Preparation and Primer: As specified in Section 09900, PAINTING.

Grout: As specified in Section 03301, REINFORCED CONCRETE.

FABRICATION

A.

General:

1. Fabricate as shown and in accordance with AISC Specification For
Structural Steel Buildings and AISC Code of Standard Practice for Steel
Buildings and Bridges.

2. Columns shall be full length members without splices.

3. Mark and match mark materials for field assembly.

4.  Complete assembly, including bolting and welding of units, before start
of finishing operations.

5. Fabricate to agree with field measurements.

6.  Provide camber as indicated on Drawings.

Connections:

1. Shop Connections: Weld or bolt, as shown.
2. Meet requirements of AISC Manual of Steel Construction tables for
bolted double-angle shear connections, unless indicated otherwise.

Welded Construction:

1.  Asspecified in Section 05050, WELDING.
2. Groove and Butt Joint Welds: Complete penetration, unless otherwise
indicated.
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D. Interface With Other Work:

1. Holes:

a.  Asnecessary or as indicated for securing other Work to structural
steel framing, and for passage of other Work through steel framing
members.

b.  No flame-cut holes will be permitted without prior approval of
COTR/CM.

2. Weld threaded nuts to framing, and other specialty items as shown to
receive other Work.

E.  Architecturally Exposed Structural Steel (AESS): Fabricate in accordance
with Section 10, AISC Code of Standard Practice for Steel Buildings and
Bridges.

F.  Shop Paint Primer:

1. Surface Preparation and painting as specified in Section 09900,
PAINTING.

2. Do not shop prime the following surfaces, unless indicated otherwise:
a.  Faying surfaces of slip critical bolted connections.
b.  Within 2 inches of field-welded connections.
c.  Steel members to be completely encased in reinforced concrete or

coated with cementitious fireproofing.

3. Apply shop primer to top flange surfaces of composite steel beams

unless indicated otherwise.

2.5 SOURCE QUALITY CONTROL
A. Welding:

1. Visually inspect fabrication welds in accordance with AWS DI.1,
Section 6 and Table 6.1, Visual Inspection Acceptance Criteria.

2. Repair and retest defective welds as specified in Section 05050,
WELDING.

PART 3 EXECUTION
3.1 ERECTION

A.  Meet requirements of AISC Specification for Structural Steel Buildings and
AISC Code of Standard Practice for Steel Buildings and Bridges, with
exceptions as specified.

B. Install CONTRACTOR-designed temporary construction bracing to provide
necessary support until components are in place and construction is complete.

MKE/160085.B1.B1 JULY 19, 2001
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32

33

3.4

C.

High-Strength Bolted Connections:

1. Tighten in accordance with AISC Specification for Structural Joints
Using ASTM A325 or A490 Bolts.
2.  Hardened Washers:
a.  Provide at locations required by Washer Requirements section of
AISC Specification for Structural Joints Using ASTM A325 or
A490 Bolts.
b.  Use beveled style and extra thickness where required by AISC
Specification.
c.  Use square or rectangular beveled washers at inner flange surfaces
of American Standard beams and channels.
3. For bearing-type connections not fully tensioned (N, X), tighten to snug
tight condition. Use hardened washer over slotted or oversize holes in
outer plies.

ANCHOR BOLTS

A.

Coordinate installation of anchor bolts and other connectors required for
securing structural steel to in-place work.

Provide templates and other devices for presetting bolts and other anchors to
accurate locations.

SETTING BASES AND BEARING PLATES

A.

Clean concrete and masonry bearing surfaces of bond reducing materials and
roughen to improve bond to surfaces.

Clean bottom surface of base and bearing plates.

Set loose and attached baseplates and bearing plates for structural members on
wedges, shims, leveling nuts, or other adjustable devices.

Tighten anchor bolts after supported members have been positioned and
plumbed. Do not remove wedges or shims, but if protruding, cut off flush with
edge of base or bearing plate prior to placing grout.

Grout Under Baseplates: Category II, as specified in Section 03301,
REINFORCED CONCRETE, prior to placing loads on structure.

FIELD ASSEMBLY

A.

B.

Set structural frames accurately to lines and elevations shown.

Clean bearing surfaces and other surfaces that will be in permanent contact
before assembly.

MKE/160085.B1.B1 JULY 19, 2001
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C.  Align and adjust various members forming a part of a complete frame or
structure before permanently fastening.

D. Level and plumb individual members of structure within tolerances shown in
AISC Code of Standard Practice for Steel Buildings and Bridges.

E.  Establish required leveling and plumbing measurements on mean operating
temperature of structure. Make allowances for difference between temperature
at time of erection and mean temperature at which structure will be completed
and in service.

F.  Perform necessary adjustments to compensate for minor discrepancies in
elevations and alignment.

G. Provide additional field connection material as required by AISC Code of
Standard Practice for Steel and Bridges.

H.  Splice members only where indicated and accepted on shop drawings.

L Architecturally Exposed Structural Steel (AESS): Erect in accordance with
Section 10, AISC Code of Standard Practice for Steel Buildings and Bridges.

3.5 MISFITS AT BOLTED CONNECTIONS

A.  Where misfits in erection bolting are encountered, immediately notify
COTR/CM for approval of one of the following methods of correction:

1. Ream holes that must be enlarged to admit bolts and use oversized bolts.
Plug weld misaligned holes and redrill holes to admit standard size
bolts.

3. Drill additional holes in connection, conforming with AISC Standards
for bolt spacing and end and edge distances, and add additional bolts.

4.  Reject member containing misfit, incorrect sized, or misaligned holes
and fabricate new member to ensure proper fit.

B. Do not enlarge incorrectly sized or misaligned holes in members by burning or
by use of drift pins.

3.6 MISFITS AT ANCHOR BOLTS

A. Resolve misalignments between anchor bolts and bolt holes in steel members
in accordance with approved submittal.

B. Do not flame cut to enlarge holes.

MKE/160085.B1.B1 JULY 19, 2001
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3.7 GAS CUTTING

A.

C.

Do not use gas cutting torches in field for correcting fabrication errors in
structural framing.

Secondary members not under stress and concealed in finished structure may
be corrected by gas cutting torches, if approved by COTR/CM.

Finish flame-cut sections equivalent to sheared and punched appearance.

3.8 REPAIR AND CLEANING

A.

Immediately after erection, clean field welds, bolted connections, and abraded
areas of shop primer.

Remove and grind smooth tack welds, fit-up-lugs, and weld runoff tabs.
Remove weld back-up bars and grind smooth where indicated on Drawings.

Apply touchup paint primer by brush or spray of same thickness and material
as that used in shop application and as specified in Section 09900,
PAINTING.

3.9 FIELD QUALITY CONTROL

A.  Welded Connections
1.  Anindependent testing agency will be retained by COTR/CM to
perform the following inspection and testing of field welds as specified
in Section 05050, WELDING.
a.  All Welds: 100 percent visually inspected (VT).
2. Repair and retest defective welds as specified in Section 05050,
WELDING.
B.  Welded Anchor Studs
1. Inspect and test welded shear studs as specified in Section 05500,
METAL FABRICATIONS AND CASTINGS.
END OF SECTION
MKE/160085.B1.B1 JULY 19,2001
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SECTION 05210
OPEN-WEB STEEL JOISTS

PART 1 GENERAL

1.1 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1.

American Institute of Steel Construction (AISC):

a.  Specification for Structural Steel Buildings-Allowable Stress
Design and Plastic Design.

b.  Allowable Stress Design Specification for Structural Joints using
ASTM A325 or A490 Bolts.

c.  Code of Standard Practice for Steel Buildings and Bridges.

American Welding Society (AWS): D1.1, Structural Welding Code -

Steel.

Steel Joist Institute (SJI):

a.  Standard Specifications and Load Tables:
1)  Open-Web Steel Joists, K-Series.

b.  Recommended Code of Standard Practice for Steel Joists and Joist
Girders.

1.2 SUBMITTALS

A.  Shop Drawings:

1.

(98]

W
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Plan view layout of joists and bridging.

Elevation view of each type of joist showing configuration, chord and
web member sizes, panel point dimensions, and chord extensions.
Connection and bearing details.

Special joist reinforcing and connections for supported items, such as
mechanical equipment.

Bridging member sizes and connection details.

Complete design, including stress and deflection calculations, for joists,
joist members, and connections for design load and equipment weight as
indicated, plus any construction loads applied by CONTRACTOR's
operations.

Calculations shall include check of joist chord bending stresses for
concentrated loads applied between panel points.

Registered Professional Engineer's stamp, valid in same state as Project,
on design drawings and stress calculations.

Procedure for handling, erection, and bracing of steel joists.
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B.

Quality Control Submittals:

1. Joist manufacturer’s installation requirements.
2. Welding Procedures, Qualifications, and Inspection Report: As specified
in Section 05050, WELDING.

1.3 QUALITY ASSURANCE

A.

C.

General: Design and fabricate steel joists and bridging to meet requirements of
SJI Standard Specifications and Load Tables.

Certification: SJT Membership, with certification for joist types as indicated on
Drawings.

Qualifications for Field Welding: As specified in Section 05050, WELDING.

1.4 DELIVERY, STORAGE, AND HANDLING

A.

PART 2

Protect from corrosion, deformation, and other damage during delivery,
storage, and handling.

Protect joist paint system from abrasion at steel bands and other joists.
Store joists and bridging off ground on wood sleepers.

Support joists so there is no danger of tipping, sliding, rolling, shifting or
material damage.

PRODUCTS

2.1 STEEL JOISTS AND BRIDGING

A.  Provide type of joist, chord configuration, and depth as indicated on
Drawings.
B.  Design and Manufacture:
1. Inaccordance with the applicable SJI Standard Specifications.
Chord Members: Rolled double angle sections only.
3. Provide the following where indicated, in accordance with SJI Standard
Specifications and Load Tables:
a.  Bottom chord bracing and end anchorage for uplift design criteria.
b.  Ceiling extension to within 1 inch of finished wall surface, unless
otherwise indicated.
C. Top chord extension, R type,unless otherwise indicated.
d. Full camber, unless otherwise indicated.
MKE/160085.B1.B1 JULY 19, 2001
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C.  Joist Bridging:

1. Inaccordance with applicable SJI Standard Specifications for type of
joist.

2. Furnish bridging of minimum size and type as indicated.

3. Provide anchorage connection to walls and girders at bridging lines as

indicated.
22 SHOP PRIMER
A.  Surface Preparation and Primer: As specified in Section 09900, PAINTING.
PART 3 EXECUTION
3.1 EXAMINATION
A.  Examine supporting framing and field conditions for compliance with
requirements for installation tolerances and other conditions affecting
performance of steel joists.
3.2 INSTALLATION
A.  Erection: SJI Standard Specifications and approved shop drawings.
B.  Welded Connections: As specified in Section 05050, WELDING.
3.3 TOUCHUP PAINTING
A. Immediately following erection, remove debris from completed installation.
B.  Clean field welds, bolted connections, rust spots, and abraded areas.
C.  Repair damaged painted surfaces as specified in Section 09900, PAINTING.
34 FIELD QUALITY CONTROL
A. Welding:
1. Anindependent testing agency will be retained by COTR/CM to
visually inspect field welded connections in accordance with
AWS D1.1, Table 6.1, and as specified in Section 05050, WELDING.
2. Repair defective welds as specified in Section 05050, WELDING.
END OF SECTION
MKE/160085.B1.B1 JULY 19,2001
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SECTION 05310
STEEL DECK

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American Iron and Steel Institute (AISI): Specifications for the Design
of Cold Formed Steel Structural Members.
2. American Society for Testing and Materials (ASTM):
a.  AG611, Standard Specification for Structural Steel (SS), Sheet,
Carbon, Cold-Rolled.
b.  A653, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the
Hot-Dip Process.
c.  A780, Standard Practice for Repair of Damaged and Uncoated
Areas of Hot-Dip Galvanized Coatings.
d.  A924, Standard Specification for General Requirements for Steel
Sheet, Metallic-Coated by the Hot-Dip Process.
3. American Welding Society (AWS): D1.3, Structural Welding Code -
Sheet Steel.
4.  Steel Deck Institute (SDI):
a.  Design Manual for Composite Decks, Form Decks and Roof
Decks.
b.  Diaphragm Design Manual.
5. Factory Mutual (FM):
a.  Factory Mutual Approval Guide.
b.  FM Research Corporation (FMRC): Approval Requirements for
Steel Roof Deck Construction.
6.  International Conference of Building Officials (ICBO): Evaluation
Reports for Deck Fasteners.
7. Underwriters Laboratories, Inc. (UL): Fire Resistance Directory.

1.2 SUBMITTALS
A.  Shop Drawings:

1. Plan view layout of decking showing type and section properties of deck
panels, reinforcing channels, pans, special jointing, and accessories.
2. Location of openings, deck laps, and deck attachment details.
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B.  Quality Control Submittals:

1. Decking manufacturer's installation requirements.
Welding Procedures, Qualifications, and Inspection Report: As specified
in Section 05050, WELDING.
Operation manuals for mechanical fastener installation tools.
4.  Manufacturer’s Certificate of Compliance, in accordance with
Section 01300, SUBMITTALS.

(98]

1.3 QUALITY ASSURANCE

A.  General: For metal decking section properties, meet requirements of AISI
Specifications for Design of Cold-Formed Steel Structural Members.

B.  FM Requirements:

1. Steel Roof Deck: Listed in Factory Mutual “Approval Guide” for
Class 1 fire rating and Class 1-90 wind uplift rating.

2. Mechanical Fasteners: Packing containers shall show name of
manufacturer and product and FMRC approval mark.

C.  Qualifications for Field Welding: As specified in Section 05050, WELDING.
1.4 DELIVERY, STORAGE, AND HANDLING

A.  Protect steel deck from corrosion, deformation, and other damage during
delivery, storage, and handling.

B.  Store deck bundles on platforms or pallets, with one end elevated to provide
drainage.

C.  Protect bundles against condensation with a ventilated waterproof covering.

D.  Stack bundles so there is no danger of tipping, sliding, rolling, shifting or
material damage.

E.  Architecturally exposed deck shall be appropriately packaged and protected to
prevent damage during shipment.

PART 2 PRODUCTS
2.1 METAL DECKING

A. Provide metal deck as shown in the following schedule:

MKE/160085.B1.B1 JULY 19, 2001
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STEEL DECK SCHEDULE
Minimum
Min. Diaphragm
Panel Yield Min. (+) Min. I Shear
Type Depth Width | Gauge | PointFy | S (in’/ft) (in*/ft) Capacity Finish
(in) (in) (ksi) (Ibs/ft)
Roof Deck 1-1/2 36 20 33 0.23 0.21 300 Galv,
G-60
Composite 2 36 18 40 0.51 0.56 1,600 Galv,
Floor Deck G-60
Noncomposite 1% 36 20 33 247 201 1,600 Galv,
Form Deck G-60
B.  Materials and Finishes:
1.  Galvanized Deck:
a.  Sheet steel for galvanized deck and accessories shall conform to
ASTM A653 Structural Quality Grade 33 or higher, as shown in
Steel Deck Schedule.

b.  Galvanizing shall conform to ASTM A924 with coating class
of G60 or G90 as defined in ASTM A653 and as shown in Steel
Deck Schedule.

C. Manufacturers:

Vulcraft Division of Nucor Co., Brigham City, UT.

BHP Steel Building Products, USA, Inc., West Sacramento, CA.
Verco Manufacturing, Inc., Phoenix, AZ.

United Steel Deck, Inc., Summit, NJ.

b=

2.2 ACCESSORIES

A.  Provide pour stops, column closures, end closures, cover plates, girder fillers,
ridge and valley plates, finish strips, reinforcing channels, and other
accessories as indicated for complete installation.

B.  Accessories shall comply with requirements of SDI and deck manufacturer.
23 MECHANICAL FASTENERS
A.  Self-Drilling Screws:

1. Self-drilling, self-tapping screws with hexagonal washer head and
corrosion-resistant finish.

MKE/160085.B1.B1 JULY 19, 2001
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2. Manufacturers and Products:
a. ITW Buildex, Itasca, IL; ICH Traxx Self-Drilling Fasteners with
Climaseal Coating and Autotraxx Standup Installation Tool.
b. Hilti, Inc., Tulsa, OK; Kwik-Pro HWH Self-Drilling Screws with
Kwik-Cote Treatment and Kwik-Tapper Screwdriver.

24 SHEAR CONNECTORS FOR COMPOSITE DECK:

A.  Welded headed anchor studs: Size and spacing as indicated on Drawings and
as specified in Section 05500, METAL FABRICATIONS AND CASTINGS.

PART 3 EXECUTION
3.1 EXAMINATION

A.  Examine supporting framing and field conditions for compliance with
requirements for installation tolerances and other conditions affecting
performance of steel deck.

3.2 INSTALLATION
A.  Locate deck bundles to prevent overloading of support framing members.

B. Install at right angles to supporting members, unless shown otherwise, and in
accordance with specifications and manufacturer's installation
recommendation.

C. Bearing: 1-1/2 inches, minimum.
D. Endlaps: Minimum of 2 inches and located over supports.
E. Do not stretch sidelaps.

F. Closure Plates:

1. Install closure and cover plate accessories as recommended by SDI.
a. Fasten column closures, cell closures, and zee closures to deck to
provide tight fitting closures at open ends of ribs and sides of
decking.

b.  Fasten cell closures at changes of direction of deck units unless
otherwise indicated.

G. Holes and Openings

1. Cut and fit around roof openings and other work projecting through or
adjacent to decking.

MKE/160085.B1.B1 JULY 19, 2001
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2. Locate holes and openings as shown to clear structural framing and

bracing members.
3. Reinforcement around openings:
Roof Deck: For hole sizes of at least 6 inches across, but not more
than 12 inches across in roof deck, reinforce with 18 gauge steel
plate, painted or galvanized to match deck coating. Extend plate at
least 12 inches beyond opening in all directions and attach to top
of roof deck with No. 10 self-drilling screws at 6-inch spacing and
at all corners. For openings larger than 12 inches across, reinforce

a.

H. Protect deck areas from heavy concentrated loads with planking or other

roof deck with framing as shown on Drawings.

Composite Floor Deck and Form Deck: Reinforce openings as
indicated on Drawings.

approved means.

L Install temporary shoring, if required, to meet strength and deflection
limitations, before placing any concrete topping on deck panels.

J. Completed Deck: Free from buckles and irregularities, and in accordance with
FM and UL requirements.

33 DECK ATTACHMENT

A.  Fasten panels as shown in the following schedule:

STEEL DECK ATTACHMENT SCHEDULE
At Perpendicular At Parallel Supports At Sidelaps
Supports
Type Depth Type No. Per Type Spacing Type Spacing
(in.) Sheet (in.) (in.)
Roof Deck 1-1/2 | #12 Self- 3 #12 Self- 12 #10 Self- 20
drilling drilling drilling
SCrews SCrews SCrews
Composite 2 #12 Self- 3 #12 Self- 12 #10 Self- 20
Floor Deck drilling drilling drilling
SCrews SCrews SCrews
Noncomposite 1% #12 Self- 5 #12 Self- 12 #10 Self- 18
Form Deck drilling drilling drilling
SCrews SCrews SCrews
MKE/160085.B1.B1 JULY 19, 2001
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B. Mechanical Fasteners:

1. Self-Drilling Screws:
a.  Install screws in accordance with manufacturer’s written
instructions and with special installation tool. Do not over-torque.
b.  Remove and redrive screws at sidelaps where upper sheet is not
drawn tightly against lower sheet.

3.4 TOUCHUP PAINTING

A. Immediately following erection, remove unused deck edge trimmings, screws,
fasteners, and debris from completed installation.

B.  Clean bolted connections, rust spots, and abraded areas.
C.  Repair damaged painted surfaces as specified in Section 09900, PAINTING,.

D. Repair damaged galvanized surfaces with zinc-rich spray paint in accordance
with ASTM A780; color to match galvanized deck.

E.  Use magnetic gauge to determine that thickness of repair is equal to or greater
than base painted or galvanized coating.

3.5 FIELD QUALITY CONTROL

A.  An independent testing agency shall be retained by COTR/CM to perform
following inspections.

1. Welded Connections: Visually inspect in accordance with AWS D1.3,
Section 7, and as specified in Section 05050, WELDING.

2. Mechanical Fasteners: Visually inspect, in accordance with
manufacturer’s instructions, for each type of fastener.

B.  Repair or replace defective welds and fasteners.

C. Welded Shear Studs: Inspect and test as specified in Section 05500, METAL
FABRICATIONS AND CASTINGS.

END OF SECTION
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PART 1

1.1

MKE/160085.B1.B1
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SECTION 05500
METAL FABRICATIONS AND CASTINGS

GENERAL
REFERENCES
A.  The following is a list of standards which may be referenced in this Section:

1.

(98]

The Aluminum Association, Inc. (AA): Construction Manual 30,

Specifications for Aluminum Structures, Fifth Edition.

American Galvanizers Association (AGA): Inspection of Products

Hot-Dip Galvanized After Fabrication.

American Iron and Steel Institute (AISI): Stainless Steel Types.

American Institute of Steel Construction (AISC):

a.  Specification for Structural Steel Buildings—Allowable Stress
Design and Plastic Design.

b.  Allowable Stress Design Specification for Structural Joints using
ASTM A325 or A490 Bolts.

c.  Code of Standard Practice for Steel Buildings and Bridges.

d.  AISC Quality Certification Program.

American National Standards Institute (ANSI):

a. A14.3, Ladders, Fixed, Safety Requirements.

b.  BI.1, Unified Inch Screw Threads (UN and UNR Thread Form).

American Society for Testing and Materials (ASTM):

a.  A36, Standard Specification for Structural Steel.

b. A48, Standard Specification for Gray Iron Castings.

c. AS53, Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated Welded and Seamless.

d.  A123, Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products.

e.  Al43, Standard Practice for Safeguarding Against Embrittlement
of Hot-Dip Galvanized Structural Steel Products and Procedures
for Detecting Embrittlement.

f. A153, Standard Specification for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware.

g.  Al193, Standard Specification for Alloy-Steel and Stainless Steel
Bolting Materials for High-Temperature Service.

h.  Al194, Standard Specification for Carbon and Alloy Steel Nuts for
Bolts for High-Pressure and High-Temperature Service.

1. A240, Standard Specification for Heat-Resisting
Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for
Pressure Vessels.

JULY 19, 2001
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J- A276, Standard Specification for Stainless and Heat-Resisting
Steel Bars and Shapes.

k.  A283, Standard Specification for Low and Intermediate Tensile
Strength Carbon Steel Plates.

1. A307, Standard Specification for Carbon Steel Bolts and Studs,
60,000 PSI Tensile Strength.

m. A325, Standard Specification for High-Strength Bolts for
Structural Steel Joints.

n.  A384, Standard Practice for Safeguarding Against Warpage and
Distortion During Hot-Dip Galvanizing of Steel Assemblies.

o.  A385, Standard Practice for Providing High-Quality Zinc

Coatings (Hot-Dip).

A489, Standard Specification for Carbon Steel Eyebolts.

A490, Standard Specification for Heat-Treated Steel Structural

Bolts, 150 ksi Minimum Tensile Strength.

r.  AS500, Standard Specification for Cold-Formed Welded and
Seamless Carbon Steel Structural Tubing in Rounds and Shapes.

s.  AS501, Standard Specification for Hot-Formed Welded and
Seamless Carbon Steel Structural Tubing.

t. A653, Standard Specification for Steel Sheet, Zinc Coated
(Galvanized) or Zinc-Iron Alloy-Coated Galvannealed) by the
Hot-Dip Process.

u.  A780, Standard Practice for Repair of Damaged and Uncoated
Areas of Hot-Dip Galvanized Coatings.

=29

v.  A786, Standard Specification for Rolled Steel Floor Plates.

w.  A793, Standard Specification for Rolled Floor Plate, Stainless
Steel.

Xx.  B209, Standard Specification for Aluminum and Aluminum-Alloy
Sheet and Plate.

y.  B308, Standard Specification for Aluminum-Alloy 6061-T6
Standard Structural Shapes.

z.  B429, Standard Specification for Aluminum-Alloy Extruded
Structural Pipe and Tube.

aa. B632, Standard Specification for Aluminum-Alloy Rolled Tread
Plate.

bb. D1056, Standard Specification for Flexible Cellular Materials-
Sponge or Expanded Rubber.

cc. F436, Standard Specification for Hardened Steel Washers.

dd. F468, Standard Specification for Nonferrous Nuts for General
Use.

ee. F593, Standard Specification for Stainless Steel Bolts, Hex Cap
Screws, and Studs.

ff.  F594, Standard Specification for Stainless Steel Nuts.
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gg. F844, Standard Specification for Washers, Steel, Plain (Flat),
Unhardened for General Use.
7. American Welding Society (AWS):
a.  DI1.1, Structural Welding Code-Steel.
b.  DI1.2, Structural Welding Code-Aluminum.
8.  International Conference of Building Officials (ICBO): Evaluation
Reports for Concrete and Masonry Anchors.
9. Specialty Steel Industry of North America (SSINA):
a.  Specifications for Stainless Steel.
b.  Design Guidelines for the Selection and Use of Stainless Steel.
c.  Stainless Steel Fabrication.
d.  Stainless Steel Fasteners.

1.2 DEFINITIONS

A.  Submerged: Location at or below top of wall of open water-holding structure,
such as a basin, channel, or wall, ceiling or floor surface inside a covered
water-holding structure, or exterior below-grade wall or roof surface of
water-holding structure, open or covered.

B.  Exterior Area: Location not protected from the weather by a building or other
enclosed structure.

C. Interior Wet Area: Location inside a building or structure where the floor is
sloped to floor drains or gutters and is subject to liquid spills or washdown.

D. Interior Dry Area: Location not subject to liquid spills or washdown.

E.  Corrosive Area: Containment area or area exposed to delivery, storage,
transfer, or use of chemicals.

1.3 SUBMITTALS
A.  Shop Drawings:

1. Metal fabrications, including welding and fastener information.

2. Specific instructions for concrete anchor installation, including drilled
hole size, preparation, placement, procedures, and instructions for safe
handling of anchoring systems.

B.  Samples: Color samples of abrasive stair nosings.
C.  Quality Control Submittals:

1. Concrete and Masonry Drilled Anchors:

a.  Manufacturer's product description and installation procedures.
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b.  Current test data or ICBO evaluation report.
c.  Adhesive Anchor Installer Certification.

1.4 QUALITY ASSURANCE
A. Qualifications:

1. Galvanized Coating Applicator: Company specializing in hot-dip
galvanizing after fabrication and following the procedures of the Quality
Assurance Manual of the American Galvanizers Association.

1.5 DELIVERY, STORAGE, AND HANDLING
A.  Preparation for Shipment:

1. Insofar as practical, factory assemble items specified herein.
Package and clearly tag parts and assemblies that are of necessity
shipped unassembled, in a manner that will protect materials from
damage, and facilitate identification and field assembly.

B.  Storage of Adhesive:

1. Store adhesive cartridges on pallets or shelving in a covered storage
area.

2. Control storage temperature in accordance with manufacturer’s written
instructions.

3. Dispose of cartridges if shelf life has expired.
PART 2 PRODUCTS
2.1 GENERAL

A.  Unless otherwise indicated, meet the following requirements:

Item ASTM Reference
Steel Shapes and Plates A36, A572
Steel Pipe A501 or A53, Type E or S, Grade B
Structural Steel Tubing A500, Grade B
Stainless Steel:
Bars A276, AISI Type 316
Shapes A276, AISI Type 304
Steel Plate, Sheet, and Strip A240, AISI Type 316
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2.2

Item

ASTM Reference

Bolts and Threaded Rods
Nuts

Steel Bolts and Nuts:
Carbon Steel
High-Strength

Galvanized Steel Bolts and
Nuts

Eyebolts

Threaded Rods

Flat Washers (Unhardened)

Flat Washers (Hardened)
Welded Anchor Studs

Aluminum, Structural Shapes,
and Plates

Aluminum Bolts and Nuts

Cast Iron

F593, AISI Type 316
F594, AISI Type 316

A307 or A36
A325, Type 1

A307 or A36, with A153 Zinc
Coating, and ANSI BI.1

A489
A36

F844; use A153 for Zinc Coating

F436

A108, Grades C-1010 thru C-1020
B209 and B308, Alloy 6061-T6

F468, Alloy 2024-T4
A48, Class 35

ANCHOR BOLTS AND ANCHOR BOLT SLEEVES

A. Anchor Bolts:

1.

3.

Cast in place.

B. Anchor Bolt Sleeves:

1.

2.

Plastic:

Headed type, unless otherwise shown on Drawings.
Material type and protective coating as shown in FASTENER
SCHEDULE at end of this section.

a.  Single unit construction with corrugated Sleeve.
b.  Top of sleeve shall be self-threading to provide adjustment of

threaded anchor bolt projection.

c.  Material: High density polyethylene.
d Manufacturer: Sinco West, Simi Valley, CA.

Fabricated Steel: ASTM A36.
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CONCRETE AND MASONRY DRILLED ANCHORS

A.

General:

1. AISI Type 316 stainless, galvanized, or zinc-coated steel. Refer to
FASTENER SCHEDULE at end of this section.

2. Current evaluation and acceptance reports by ICBO or other similar
code organization.

3. Acceptable for use in potable water structures by EPA and local health
agencies or NSF.

Wedge Anchors:
1.  Manufactures and Products:
a. ITW Ramset/Red Head, Wood Dale, IL; Trubolt Wedge Anchor.
b. Hilti, Inc., Tulsa, OK; Kwik-Bolt II Stud Anchor.
c. Powers Rawl, New Rochell, NY; Power-Stud Anchor.
d Simpson Strong-Tie Co., Inc., Pleasanton, CA; Wedge-All
Anchor.
e. Wej-It Corp., Tulsa, OK; ANKRtite Wedge Anchor.
f. U.S. Anchor, Pompano Beach, FL; Kingpin Wedge Anchor.

Expansion Anchors:

1. Self-drilling anchors, snap-off or flush type, zinc-coated.
Nondrilling Anchors: Flush type for use with zinc-coated or stainless
steel bolt, or stud type with projecting threaded stud.

3. Manufacturers and Products:

a.

C.
d.

ITW Ramset/Red Head, Wood Dale, IL; Multi-Set II Drop-In and
Self Drill Anchor.

Hilti, Inc., Tulsa, OK; Hilti HDI Drop-In Anchor.

Powers Rawl, New Rochelle, NY; Steel Drop-In Anchor.
Simpson Strong-Tie Co., Inc., Pleasanton, CA; Drop-In Anchor.

Undercut Anchors:

1. Manufacturer and Product: Covert Operations, Inc., Long Beach, CA;
DUC Undercut Anchor.

Sleeve Anchors:

1. Manufacturers and Products:

a.

b.
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ITW Ramset/Red Head, Wood Dale, IL; Dynabolt Hex Nut Sleeve
Anchor.
Powers Rawl, New Rochelle, NY; Hex Head Power-Bolt Anchor.
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c. Simpson Strong-Tie Co., Inc., Pleasanton, CA; Sleeve-All Hex
Head Anchor.
d.  Wej-It Corp., Tulsa, OK; Wej-It Sleeve Anchor.

F. Adhesive Anchors:

1. Anchor Rod:

a. Stainless steel threaded rod, diameter as shown on Drawings.

b Length as required to provide minimum depth of embedment.

c.  Clean and free of grease, oil, or other deleterious material.

d For hollow-unit masonry, provide galvanized steel wire cloth
screen tube to fit threaded rod.

2. Adhesive:

a.  Two-component, insensitive to moisture, designed to be used in
adverse freeze/thaw environments, with gray color after mixing.

b.  Cure Temperature, Pot Life, and Workability: Compatible for
intended use and environmental conditions.

c.  Nonsag, with selected viscosity base on installation temperature
and overhead application where applicable.

3.  Packaging:

a.  Disposable, self-contained cartridge system capable of dispensing
both components in the proper mixing ratio and fitting into a
manually or pneumatically operated caulking gun.

b.  Cartridge Markings: Include manufacturer’s name, product name,
material type, batch or serial number, and adhesive expiration
date.

4.  Manufacturers and Products:

a.  ITW Ramset/Red Head, Wood Dale, IL; Epcon Ceramic 6 Epoxy
Anchor System.

b. Hilti, Inc., Tulsa, OK; HIT Doweling Anchor System
(HIT HY-150).

c.  Powers Rawl, New Rochelle, NY; Power Fast Epoxy Injection
Gel Cartridge System.

d. Simpson Strong-Tie Co., Inc., Pleasanton, CA; Epoxy-Tie
Adhesive ET22.

e.  Covert Operations, Inc., Long Beach, CA; CIA-Gel 7000 Epoxy
Anchors.

5. Welded Anchor Studs

a.  Headed anchor studs (HAS) or threaded anchor studs (TAS), as
indicated on Drawings.

1)  Carbon Steel: ASTM A108, Grades 1010 through 1020,
unless indicated otherwise.

b.  Manufacturers:

1)  Nelson Stud Welding, FabriSteel Co., Elyria, OH.
2)  Stud Welding Associates, Inc., Elyria, OH.
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2.5

2.6

MKE/160085.B1.B1

05500

PIPE SLEEVES

A. ASTM A53, Schedule 40 steel pipe sleeves with continuously welded
3/16-inch thick seep ring with outside diameter 3 inches greater than sleeve
outside diameter. Galvanize in accordance with ASTM A123.

STEEL SHELF ANGLES

A. ASTM A36, galvanize after fabrication in accordance with ASTM A123.

FABRICATION
A.  General:
1. Finish exposed surfaces smooth, sharp, and to well-defined lines.

(98]

6.

Furnish necessary rabbets, lugs, and brackets so work can be assembled
in neat, substantial manner.

Conceal fastenings where practical; where exposed, flush countersink.
Drill metalwork and countersink holes as required for attaching
hardware or other materials.

Grind cut edges smooth and straight. Round sharp edges to small
uniform radius. Grind burrs, jagged edges, and surface defects smooth.
Fit and assemble in largest practical sections for delivery to site.

B. Materials:

1. Use steel shapes, unless otherwise noted.
2.  Fabricate aluminum in accordance with AA Construction Manual 30.
C. Welding:
1. Weld connections and grind exposed welds smooth. When required to
be watertight, make welds continuous.
2. Steel:
a.  Meet fabrication requirements of AWS D1.1, Chapter 5.
b.  Meet visual acceptance standards of AWS D1.1, Table 6.1.
3. Aluminum: Meet requirements of AWS D1.2.
4.  Complete welding before applying finish.
D. Painting:
1. Shop prime with rust-inhibitive primer as specified in Section 09900,
PAINTING unless otherwise noted.
2. For items to be embedded in concrete, coat with System No. 2 as

specified in Section 09900, PAINTING.
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E.  Galvanizing:

1. Fabricate steel to be galvanized in accordance with ASTM A143, A384,
and A385. Avoid fabrication techniques which could cause distortion or
embrittlement of the steel.

2. Remove welding slag, splatter, burrs, grease, oil, paint, and other
deleterious material prior to delivery for galvanizing.

3. Remove by blast cleaning or other methods surface contaminants and
coatings not removable by normal chemical cleaning process in the
galvanizing operation.

4, Galvanize steel members, fabrications, and assemblies after fabrication
by the hot-dip process in accordance with ASTM A123.

5. Galvanize bolts, nuts, washers, and hardware components in accordance
with ASTM A153.

6.  Galvanized steel sheets in accordance with ASTM A653.

7. Galvanize components of bolted assemblies separately before assembly.
Galvanizing of tapped holes is not required.

8. Except for inlet grates not otherwise required to be welded, completely
seal edges of tightly contacting surfaces, where galvanizing is required,
by welding before galvanizing.

F. Fitting: Where movement of fabrications is required or shown, cut, fit, and
align items for smooth operation. Make corners square and opposite sides
parallel.

G.  Accessories: Furnish as required for a complete installation. Fasten by welding
or with stainless steel bolts or screws.

2.7 ABRASIVE NOSING FOR STAIRS

A.  Unless otherwise shown on Drawings, furnish flush type abrasive nosings on
stairs.

B.  Nosing Components:

1.  Homogeneous epoxy abrasive, with minimum 50 percent aluminum
oxide content, formed and cured upon an extruded aluminum base.
2. Epoxy abrasive shall extend over and form curved front edge of nosing.
3. Base of Nosing: Extruded aluminum alloy, 6063-T5, heat-treated.
C.  Anchoring System: Double-set anchors consisting of two rows of integrally
extruded anchors.

D. Size: 3 inches wide by %4 to 3/8 inch thick by length as shown.

E. Color: Grey.
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F. Manufacturers and Products:

1.
2.

Wooster Products, Inc., Wooster, OH Spectra Type WP3J.
American Safety Tread Co., Inc., Helena, AL.

PART 3 EXECUTION

3.1 INSTALLATION OF METAL FABRICATIONS

A.  General:

1. Install metal fabrications plumb or level, accurately fitted, free from
distortion or defects.

2. Install rigid, substantial, and neat in appearance.

3. Erect steel in accordance with AISC Code of Standard Practice for Steel
Buildings and Bridges.

4.  Install manufactured products in accordance with manufacturer's
recommendations.

5. Allow for erection loads, and for sufficient temporary bracing to
maintain true alignment until completion of erection and installation of
permanent attachments.

6.  Perform field welding in accordance AWS D1.1.

7. Obtain COTR/CM approval prior to field cutting steel members or

making adjustments not scheduled.

B.  Erection Tolerances:

1.
2.

Maximum Variation from Plumb: 1/4-inch per story, non-cumulative.
Maximum Offset from True Alignment: 1/4-inch.

C. Aluminum:

1.

3.

Erection: In accordance with AA Construction Manual 30.

Do not remove mill markings from concealed surfaces.

Remove inked or painted identification marks on exposed surfaces not
otherwise coated after installed material has been inspected and
approved.

D. Pipe Sleeves:

1.

MKE/160085.B1.B1
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Provide where pipes pass through concrete or masonry.

Holes drilled with a rotary drill may be provided in lieu of sleeves in
existing walls.

Provide a center flange for water stoppage on sleeves in exterior or
water-bearing walls.
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4.  Provide a rubber caulking sealant or a modular mechanical unit to form
a watertight seal in the annular space between pipes and sleeves.

E.  Steel Lintels and Shelf Angles: Provide as required for support of masonry
and other construction not attached to structural steel framing, unless
otherwise shown on Drawings.

3.2 ANCHOR BOLTS

A.  Accurately locate and hold anchor bolts in place with templates at the time
concrete is placed.

B.  Use sleeves for location adjustment and provide two nuts and one washer per
bolt of same material as bolt.

C.  Minimum Bolt Size: 1/2-inch diameter by 12-inches long, unless otherwise
shown.

33 CONCRETE AND MASONRY DRILLED ANCHORS

A.  Begin installation only after concrete or masonry to receive anchors has
attained design strength.

B. Do not install an anchor closer than six times its diameter to an edge of
concrete or masonry or closer than twelve diameters to another anchor, unless
shown otherwise.

C. Install in accordance with manufacturer's instructions.

D.  Use only drill type and bit type and diameter recommended by anchor
manufacturer. Clean hole of debris and dust with brush and compressed air.

E.  For undercut anchors, use only special undercutting drill bit and rotary
hammer drill as recommended by anchor manufacturer.

F.  When embedded steel or rebar is encountered in the drill path, slant drill to
clear obstruction. If drill must be slanted more than 10 degrees to clear
obstruction, notify COTR/CM for direction on how to proceed.

G. Do not install when temperature of concrete is below 40 degrees F or above
100 degrees F.

3.4 ELECTROLYTIC PROTECTION

A.  Aluminum:
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3.5

1. Where in contact with dissimilar metals, or embedded in masonry or
concrete, protect surfaces as specified in Section 09900, PAINTING,

System No. 27.

2. Allow coating to dry before installation of the material.

(98]

Protect coated surfaces during installation.

4. Should coating become marred, prepare and touch up in accordance

with paint manufacturer's written instructions.

Painted Galvanized Surfaces: Prepare as specified in Section 09900,
PAINTING, System No. 10, Galvanized Metal Conditioning.

Repair of Damaged Galvanized Coating: Repair damaged areas greater than
3/16 inch in width in accordance with ASTM A123 and ASTM A780.

B.

C.

FASTENER SCHEDULE

A. Provide fasteners as follows:

Service Use
and Location

Product

Remarks

1. Anchor Bolts Cast Into Concrete for Equipment Bases

Corrosive Areas

Interior Dry Areas | Stainless steel

headed anchor bolts,

unless otherwise

specified with

equipment
Submerged, Stainless steel See System No. 29,
Exterior, Interior headed anchor bolts | Section 09900, PAINTING
Wet, and with fusion bond

coating, unless
otherwise specified
with equipment

2. Anchor Bolts Cast Into Concrete for Metal Fabrications and Structural

Corrosive Areas

Components
Interior Dry Areas | Zinc-coated steel

headed anchor bolts
Submerged, Stainless steel See System No. 29,
Exterior, Interior headed anchor bolts | Section 09900, PAINTING
Wet, and with fusion bond

coating
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Service Use
and Location

Product

Remarks

3. Drilled Anchors for Metal Components to Concrete (e.g., Electrical

Panels and Equipment)

Interior Dry Areas | Zinc-coated or

stainless steel wedge
or expansion

anchors
Submerged, Adhesive stainless
Exterior, Interior steel anchors

Wet, and
Corrosive Areas

4. Anchors in Grout-Filled Concrete Masonry Units

Exterior and Galvanized steel
Interior Wet and headed anchor bolts,
Dry Areas zinc-coated or

stainless steel sleeve
anchors, or stainless
steel adhesive
anchors

5. Anchors in Hollow Concrete Masonry Units

Exterior and Zinc-coated or
Interior Wet and stainless steel sleeve
Dry Areas anchors, or stainless

steel adhesive
anchors with screen
tube

6. Connections for Structural Steel Components

Exterior and High-strength See Section 05120,
Interior Wet and zinc-coated steel STRUCTURAL STEEL
Dry Areas bolts

7. Connections of Aluminum Components

Submerged, Stainless steel bolts

Exterior and
Interior Wet and
Dry Areas

8. All Others

MKE/160085.B1.B1
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Service Use
and Location Product Remarks
Exterior and Stainless steel
Interior Wet and fasteners
Dry Areas

B.  Anti-seizing Lubricant: Use on all stainless steel threads.

C. Do not use adhesive anchors to support fire-resistive construction or where
ambient temperature will exceed 120 degrees F.

3.6 FIELD QUALITY CONTROL
A.  Galvanizing:

1. Visually inspect and test thickness of zinc coating in accordance with
ASTM A123 and A153.

B. Welded Anchor Studs:

1. Atstart of each production period, CONTRACTOR shall perform the
following test to determine proper generator, control unit, and stud
welding gun settings, in accordance with AWS D1.1, Chapter 7.

a.  Weld two test studs and visually inspect for full 360-degree flash.

b Bend test studs 30 degrees from vertical.

c.  Test studs will be acceptable if there is no failure of welds.

d If weld fails, repeat test until two consecutive test studs test to be
satisfactory.

2. During production, where weld does not exhibit full 360-degree flash,
CONTRACTOR shall perform the following test in accordance with
AWS D1.1, Chapter 7.

a.  Bend stud approximately 15 degrees from vertical, away from
missing portion of flash.

b.  Studs meeting this test without exhibiting cracks in weld will be
considered acceptable and left in bent position.

c.  Replace studs failing test.

3.7 ABRASIVE NOSINGS
A.  Provide abrasive nosings on concrete steps not being supplied or coated with

another type of nosing or nonskid material.

END OF SECTION
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SECTION 05520
HANDRAILS

PART 1 GENERAL

1.1 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1.

2.

Aluminum Association, Incorporated (AA): 45, Designation System for

Aluminum Finishes.

American Iron and Steel Institute (AISI): SS306, Stainless Steel for

Building Exteriors.

American Society for Testing and Materials (ASTM):

a.  E985, Standard Specification for Permanent Metal Railing
Systems and Rails for Buildings.

Building Officials and Code Administrators International (BOCA):

National Building Code (NBC).

International Conference of Building Officials (ICBO): 1991, Uniform

Building Code (UBC).

Occupational Safety and Health Act (OSHA): 29 CFR 19.10, Code of

Federal Regulations.

1.2 DEFINITIONS

A.  Handrails: Synonymous with terms, i.e., ornamental railing, guardrail, railing
system. Handrails are comprised of a framework of vertical, horizontal, or
inclined members, grillwork or panels, accessories, or combination thereof.

B.  Toeboards: Not required.

1.3 SUBMITTALS

A.  Shop Drawings:

1.
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Indicate handrail profiles, sizes, connections, embeds, anchorage, size

and type of fasteners, and accessories. Project-specific scale plans and

elevations of handrails.

Manufacturer's literature and catalog data of handrail and components.

a.  Design Data: Structural calculations or test data using design
performance loads demonstrating components meet or exceed all
applicable building codes and OSHA requirements.
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B.  Quality Control Submittals:

1. Manufacturer's assembly and installation instructions.

Manufacturer's written recommendations describing procedures for

maintaining handrails including cleaning materials, application methods,

and precautions to be taken in the use of cleaning materials.
3. Test Reports: Test data may supplement load calculations providing data
covers the complete handrail system, including anchorage:

a.  Test data for handrail and components showing load and
deflection due to load, in enough detail to prove handrail is strong
enough and satisfies national, State of Ohio and local standards,
regulations, code requirements, and OSHA 29 CFR 19.10, using
design loads specified. Include test data for the following:

1)  Railing and post connections.
2)  Railing wall connections.
3)  Post and base connections.

b.  Deflection Criteria: In accordance with ASTM E985 and design
loads specified.

c.  Aluminum Rail Piping: Test data showing yield strength of pipe
as-delivered equals or exceeds 35,000 psi.

d.  Concrete Anchors: Calculations and test data for review prior to
use, on anchors other than those specified.

1.4 DELIVERY, STORAGE, AND HANDLING

A.  Handrails adequately packaged and wrap to prevent scratching and denting
during shipment, storage, and installation. Maintain protective wrapping until
railing is completely installed.

B. Aluminum Handrails:

1. Shop assemble into practical modules of lengths not exceeding 24 feet
for shipment.

2. All clear anodized handrail pipe and posts delivered with protective
plastic wrap.

PART 2 PRODUCTS
2.1 DESIGN PERFORMANCE

A.  Structural Performance of Handrails: Design, test, fabricate, and install
handrails to meet applicable codes and OSHA requirements without exceeding
the allowable design working stress or allowable deflection.

MKE/160085.B1.B1 JULY 19, 2001
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2.2 ORNAMENTAL ALUMINUM HANDRAILS
A. General:

1. Furnish pre-engineered and prefabricated handrails.
2. Pop rivets and glued railing construction not permitted.

B.  Manufacturers and Products:
1. Livers Bronze Co.; Struct-U-Rail System.
C. Rails, Posts, and Components:

Base: Model no. 810A extruded aluminum base, 2-12” x 4”.

Cap Rail: 2-%2-inch diameter aluminum, clear anodized.

Glass Panels: 's-inch tempered glass panels.

Side Mounted HANDRAIL: 1 '%-inch diameter aluminum handrail with
Model no. RB1053 bracket, clear anodized.

Landing Rail Panel Insert: Model no. RI 2001.

Stringer Rail Panel Insert: Model no. R1 2001 DP.

7. Provide all components and accessories required for complete assembly
and installation per manufacturer requirements, including wall brackets,
anchors and fasteners, and steel inserts required for structural support
and anchorage.

b=

SN

2.3 ALUMINUM HANDRAILS
A. General:

1. Furnish pre-engineered and prefabricated two handrails.
2. Pop rivets and glued railing construction not permitted.

B. Manufacturers:

1. Thompson Fabricating Co., Birmingham, AL.
2. Moultrie Manufacturing, Moultrie, GA; Wesrail II.

C. Rails, Posts, and Formed Elbows: Extruded Alloy 6105-T5 or 6061-T6,
minimum tensile strength of 38,000 psi and minimum yield strength of 35,000

psi.

1. Miscellaneous Aluminum Parts: 6063-T6 or 6061-T6 extruded
aluminum of adequate strength for all loads.
2. Post and Railing: Nominal 1-1/2-inch diameter.
a.  Rails: 1.900-inch outside diameter by 0.145-inch wall thickness,
Schedule 40.
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b.  Posts: 1.900-inch outside diameter by 0.200-inch wall thickness,

Schedule 80.
c. Solid dowel interconnectors of 6105-T5 or 6061-T6 aluminum.
D. Fittings:
1. Top Mount Post Base:
a. Cast aluminum.
b. Four holes in base for concrete anchors. For narrow walls or

MKE/160085.B1.B1
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curbs, furnish two holes in base for concrete anchors with required
edge distance.

c.  Manufacturer and Products: Thompson Fabricating Co.; Part No.
TBF-3.4 and Part No. TBF-3.2 for narrow walls and curbs.

Handrail and Post Fittings: Extruded, machined bar stock, permanent

mold castings, or die castings of sufficient strength to meet load

requirements. Fittings shall match color of pipe in handrails. Sand cast
parts not permitted.

Side Mounted Handrail Bracket: Extruded aluminum, Alloy 6063-T6

with four holes for bolts or concrete anchors.

a.  Manufacturer and Product: Thompson Fabricating Co.; Part No.
TSM-1.5.

Concrete Anchors for Securing Bases and Brackets to Concrete: Type

304 or 316 stainless steel ’2-inch concrete anchors.

Handrail Connections for Metal Stairway Stringers:

a.  Extruded aluminum bracket, Alloy 6063-T6.

b.  Brackets bolts “2-inch diameter Type 304 or 316 stainless steel
bolts.

c.  Offset adjustable stair fitting of cast Al-mag, Part No. ASF.

d.  Manufacturer and Products: Thompson Fabricating Co.; Part Nos.
SMB-2 or SMB-3, ASF, APF.

Handrail Connections for Metal Beams:

a.  Extruded aluminum bracket, Alloy 6063-T6.

b.  Bracket bolts '2-inch diameter Type 304 stainless steel bolts.

c.  Manufacturer and Products: Thompson Fabricating Co.; Part Nos.
SMB-2 or SMB-3. Use Part No. TSM-1.5 if bracket is attached to
flat side of a channel.

Handrail Wall Brackets: Cast Al-mag aluminum bracket, Part No. AWF

adjustable wall fitting, with provision for three 3/8-inch Type 304

stainless steel bolts or concrete anchors.

a.  Manufacturer and Product: Thompson Fabricating Co.; Part No.
AWF.

Miscellaneous Rail to Post Fittings:

a.  Cast Aluminum Tee Fittings: Part Nos. TF-1 and TX-1.

b.  Cast Aluminum Ell Fittings: Part Nos. TE-1, TE-2, and TE-3.

c.  Aluminum Splice Lock: Part No. SL-1.
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d.  Aluminum Expansion Joint Splice: Part No. ES-1.
e.  Formed Aluminum Wall Flange: Part No. CF-2.
f. Manufacturer: Thompson Fabricating Co.

9.  Toeboards and Accessories:

a.  Material: Molded or extruded 6063 or 6061 aluminum.
b.  Manufacturer: Thompson Fabricating Co.

10. Castings for Handrails: Cast Al-mag with sufficient strength to meet
load and test requirements. Anodizable grade finish with excellent
resistance to corrosion when subject to exposure of sodium chloride
solution intermittent spray and emersion.

E.  Concrete Embedded Metal Anchorages: In accordance with Section 05500,

METAL FABRICATIONS AND CASTINGS.

F. Finishes:

1. Handrail Pipe and Post: In accordance with AA 45, designation AA-
M32-C22-A41, clear anodized.

2. Cast Fittings and Toeboards: In accordance with AA 45, designation
AA-M10-C22-A41, clear anodized.

2.4 FABRICATION OF ALUMINUM HANDRAILS
A.  Shop Assembly:

1. Post Spacing: Maximum 6-foot horizontal spacing.
2. Aluminum handrails free of burrs, nicks, and sharp edges when
fabrication is complete. Welding is not permitted.

B.  Shop/Factory Finishing: Use same alloy for uniform appearance throughout
fabrication for railings.

1. Handrail and Post Fittings: Match the fittings with the color of pipe in
handrail. Sand cast parts not permitted. Provide matching end closure at
exposed edges. Ends of wall mounted railings shall return to wall. Ends
of floor-mounted railings shall not extend beyond other components.

C. Tolerances:

1. Shop assemble rails, posts, and formed elbows with a close tolerance for
tight fit.
2. Fit dowels tightly inside posts.
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PART 3 EXECUTION
3.1 GENERAL

A.  Provide railing posts longer than needed and field cut to exact dimensions
required in order to satisfy vertical variations on the actual structure. Install
railing with a base that provides plus or minus 1/4-inch vertical adjustment
inside the base fitting. If adjustment is required in the field and exceeds plus
or minus 1/4-inch, reduce post length not to exceed beyond bottom of lowest
set-screw or bolt in base fitting.

B.  Field fabrication of aluminum railing systems not permitted.
C.  Modification to structure not permitted where handrail is attached.
32 HANDRAIL INSTALLATION

A.  Assembly and Installation: Perform in accordance with manufacturer's written
recommendations for installation.

B. Rails:
1. Setrails horizontal or parallel to steps to within 1/8-inch in 12 feet.
2.  Install rails in same plane. Remove projections or irregularities and

provide a smooth surface for sliding hands continuously along top rail.

C.  Handrail Wall Brackets: Support wall rails on brackets spaced maximum
6 feet on centers for steel and 5 feet for aluminum as measured on the
horizontal projection.

33 CLEANING

A.  Wash railing system thoroughly using clean water and soap. Rinse with clean
water.

B. Do not use acid solution, steel wool, or other harsh abrasive.

C. If stain remains after washing, restore in accordance with manufacturer's
recommendations, or replace stained handrails.

END OF SECTION
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SECTION 06000
CARPENTRY

PART 1 GENERAL

1.1 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1.

American Plywood Association (APA): Grades and Specifications.
American Society for Testing and Materials (ASTM): A307, Standard
Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile
Strength.

American Wood Preservers' Association (AWPA): C2, Lumber,
Timbers, Bridge Ties and Mine Ties-Preservative Treatment by Pressure
Processes.

American Wood Preservers Bureau (AWPB): LP-2, Water Borne
Preservatives (Above Ground).

Architectural Woodwork Institute (AWI): Quality Standards, Guide
Specifications and Quality Certification Program.

Product Standards (PS)-U.S. Department of Commerce National Bureau
of Standards:

a. 1, For Construction and Industrial Plywood.

b. 20, American Softwood Lumber Standard.

Western Wood Products Association (WWPA): Standard Grading Rules
for Western Lumber.

1.2 SUBMITTALS

A.  Shop Drawings:

1.

Window Sills:

a. Show field measurements, construction details, dimensions,
materials, and finish.
Use full-size or 1/4-scale drawings.

c.  Key Shop Drawings to Contract Document Drawings.

d.  Samples for color selection.

1.3 QUALITY ASSURANCE

A.  Lumber Grades and Wood Species: U.S. Product Standard PS 20 and the
National Forest Products Association.

1.
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Wood Members: Requirements above and in “Design Values for Wood
Construction”, supplement to the 1977 edition of National Design
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Specification for Wood Construction, published by National Forests
Products Association.

2. Identify each piece or bundle of lumber or other product with a
recognized mark of the authority grading the product.

B.  Plywood Grades: U.S. Product Standard PS 1. Identify each plywood panel
with appropriate grade trademark of American Plywood Association.

C.  Finish Carpentry: Quality Standards of Architectural Woodwork Institute
(AWI) unless detailed otherwise.

D. Preservative and Pressure Treated Material: American Wood Preservers
Association Standards (AWPA) and bear the American Wood Preservers
Bureau (AWPB) quality mark designation.

1.4 DELIVERY, STORAGE, AND HANDLING

A.  Place materials in dry storage areas immediately upon delivery and maintain
relative humidity at 60 percent or less.

B.  Store materials 6 inches minimum aboveground on framework or blocking;
cover with protective waterproof covering and provide adequate air circulation
or ventilation.

C. Do not store seasoned materials in wet or damp portions of building.

D. Do not subject to extreme changes of temperature or humidity.

E.  Protect fire-retardant materials against high humidity and moisture during
storage and erection.

F.  Protect sheet materials from corner breaks and surface damage while
unloading.

PART 2 PRODUCTS
2.1 LUMBER

A.  Framing Lumber: Dimensions given are nominal; surface four sides (S4S);
moisture content not over 19 percent, unless specified otherwise; provide as
follows:

Usage Minimum Grade
General framing, studs, plates, Standard & Better or Stud Grade
blocking, furring, braces, & nailers
MKE/160085B1.B1 JULY 19, 2001
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B.  Finish Lumber: Kiln-dried; average moisture content range as follows: 9 to
12 percent.

2.2 PLYWOOD
A. Softwood Plywood: APA A-B Interior.
2.3 PRESERVATIVE TREATED WOOD

A. Material: Waterborne salt preservatives; AWPA C2 and AWPB LP-2. Furnish
sufficient amount for onsite application to sawed or cut surfaces.

24 PLASTIC LAMINATE WINDOW SILLS

A.  Meet the requirements of AWI Quality Standards Section 400 for laminate
clad cabinets.

B.  Furnish window sill exposed surfaces, including top, edges and front face with
plastic laminate.

2.5 ANCILLARY MATERIALS

A. Adhesives:

1.  For Woodwork: Phenol-resin or resorcinol-resin.
2. For Plastic Laminate: Contact cement, Federal Specification
MMM-A-130B.

B. Fasteners:

1. Nails: Steel common nails for framing, sizes as shown; hot-dipped zinc-
coated nails where exposed; deformed shank nails for fastening
underlayment.

2. Bolts and Screws: ASTM A307, galvanized where exposed.

3. Framing Anchors: Simpson, Teco, or Bowman galvanized 18 gauge
steel, complete with nails recommended by manufacturer.

4.  Provide fasteners and miscellaneous hardware required for assembling
and anchoring finish woodwork.

PART 3 EXECUTION
3.1 EXAMINATION

A.  Verify that surfaces to receive carpentry items are prepared.
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3.2 PREPARATION

A. Do not install finish interior woodwork until the building has been dried for at
least 10 days.

3.3 ROUGH CARPENTRY ERECTION
A. Preservative Treated Wood:

1. Use for framing, blocking, furring, nailing strips built into exterior
masonry walls, wood in contact with concrete and in conjunction with
built-up roofing.

2. Apply two brush coats of same preservative used in original treatment to
all sawed or cut surfaces of treated lumber.

B.  Blocking: Locate blocking to facilitate installation of finishing materials,
fixtures, specialty items, hardware, and trim.

34 FINISH CARPENTRY INSTALLATION

A. General:

1. Lay out, cut, fit, and install finish carpentry items.
Anchor to ensure rigidity, tight fit, and permanence, and as shown.

3. Install items accurate to dimension, true to line, level, and square unless
otherwise shown.

4. Follow manufacturer's instructions for installation of hardware and other
items.

a.  Make Work neat and secure, developing full strength of
components and providing intended function.

END OF SECTION
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SECTION 07210
BUILDING INSULATION

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American Society for Testing and Materials (ASTM):

a. (516, Standard Specification for Vermiculite Loose Fill Thermal
Insulation.

. (549, Standard Specification for Perlite Loose Fill Insulation.

c. (578, Standard Specification for Preformed, Cellular Polystyrene
Thermal Insulation.

d. €665, Standard Specification for Mineral-Fiber Blanket Thermal
Insulation for Light Frame Construction and Manufactured
Housing.

e.  D4397, Standard Specification for Polyethylene Sheeting for
Construction, Industrial, and Agricultural Applications.

f. E84, Standard Test Method for Surface Burning Characteristics of
Building Materials.

1.2 DELIVERY, STORAGE, AND HANDLING

A.  On packaging clearly identify manufacturer, contents, brand name, applicable
standard, and R-value.

B.  Store materials off ground and keep them dry at all times. Protect against
weather, condensation, and damage.

PART 2 PRODUCTS
2.1 BATT INSULATION AND FASTENERS
A. Fiberglass or Mineral Wool Batts:

1. Sound Attenuation Blankets: ASTM C665, Type I, 3-1/2 and 2-inch
thick; see Drawings.
2. Manufacturers:
a. Certainteed.
b.  Owens-Corning Fiberglas Corp.
c. Johns Manville.

B.  Fasteners: As recommended by insulation manufacturer.
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2.2

23

PART 3

3.1

MKE/160085B1.B1
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RIGID INSULATION

A.  Extruded polystyrene foam.

B. ASTM C578, Type IV.

C.  Flame Spread: Less than 25 when tested per ASTM E84.
D.  Thickness: 2 inches with a R-value of R=10, minimum.
E.  Manufacturers and Products:

1.
2.

Dow Chemical Co.; Square Edge.
UC Industries; Foamular.

NAIL BASE ROOF INSULATION

A.  Polyisocyanurate Foam Core:
1. Faced on upper side with 7/16-inch oriented strand board (OSB) and on
reverse side with foil or asphalt-coated fiberglass.
2. Thickness: 4 inches with a R-value of R=27, minimum.
3. Manufacturers and Products:
a.  Atlas Roofing Corp.; AC Foam Nail Base Insulation.
b.  Celotex; Hy-Therm Nail-Line Roof Insulation.
c. RMAX, Inc.; Nailable Base Insulation.
EXECUTION
BATT INSULATION
A. Install in accordance with manufacturer's instructions and as specified below:

1.

2.

Install faced batt insulation, in widths required by framing spacing, with
vapor retarder facing warm side.

Fit tightly to ensure continuous seal. Tape overlapping flanges of vapor
retarder when necessary, using tape as recommended by insulation
manufacturer.

Where electrical outlets, ducts, pipes, vents, or other utility items occur,
place insulation on cold weather side of obstruction.

Protect installed insulation from tears and other damage until covered
with finish material.

Remove and replace damaged material.

JULY 19, 2001
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3.2 RIGID INSULATION
A. Install boards in location and in thicknesses as specified and as shown.

B.  Cut insulation with saw, knife, or other sharp tool to fit tightly around
obstructions.

C. Butt insulation boards together tightly at joints.

D.  Apply to masonry or concrete with nails or fasteners recommended by
insulation manufacturer.

33 NAIL BASE ROOF INSULATION

A. Install in accordance with manufacturer's recommendations, and as specified

below:

1. Place insulation boards, sized as large as practical, with oriented strand
board side up, long dimension parallel to eaves, and end joints
staggered.

2. Use nails or mechanical fasteners as recommended by insulation
manufacturer.

3. Install wood nailing strips equal to thickness of insulation board along
eaves and rake edges.

END OF SECTION
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SECTION 07260
VAPOR RETARDERS

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American Society for Testing and Materials (ASTM):
a. D828, Standard Test Method for Tensile Properties of Paper and
Paperboard Using Constant-Rate-of-Elongation Apparatus.
b.  E96, Standard Test Methods for Water Vapor Transmission of
Materials.

1.2 SUBMITTALS
A.  Shop Drawings:

1. Manufacturer's materials' specifications.
2. Manufacturer's written instructions for preparation,
installation/application, repair, protection and maintenance.

B.  Quality Control Submittals: Manufacturer's certification of product
compliance.

1.3 DELIVERY, STORAGE, AND HANDLING

A.  Store fluid-applied materials in area where temperatures are not less than
50 degrees F or over 85 degrees F, unless otherwise authorized in writing by
manufacturer.

PART 2 PRODUCTS
2.1 UNDERSLAB VAPOR RETARDER

A.  High-strength Kraft paper, laminated with bi-directional glass reinforcing
fibers, with polyethylene coating on both surfaces:

Weight: 4.2 pounds per 100 square feet.

Permeability Value: 0.10 in accordance with ASTM E96, Procedure A.
Water Resistance: 76 hours minimum in accordance with ASTM D779.
Dry Tensile Strength (Pounds per 1-inch Width): MD 75 and CMD 35.
Wet Tensile Strength (psi): MD 5,000 psi and CMD 2,800 psi in
accordance with ASTM D828.

6.  Puncture Resistance: 120 beach units.

M
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B. Manufacturers and Products:

1. Fortifiber Corp.; Moistop Underslab.
2. Reef Industries, Inc.; Griffolyn-65G.

2.2 FLUID APPLIED VAPOR RETARDER
A.  Two-Component Butyl Rubber Elastomer:

1. Brush or spray consistency.
2. Manufacturer and Product: Futura Coatings, Inc.; Elasto-Bond 801.

23 ANCILLARY MATERIALS

A. Sand:

1. Natural or clean; free from clay, organics, or other materials that would
damage vapor retarder.
2. Gradation:
a.  Produced from maximum size 1/4-inch crushed gravel or crushed
rock.
b. 95 percent passing No. 4 sieve, with maximum of 5 percent
passing No. 200 sieve.
c. Maximum Grain Size: 3/16-inch.
3. Do not use saltwater sources or beach sand.

B.  Fasteners, Tape, Adhesive, or Sealant: As recommended by vapor retarder
manufacturer.

PART 3 EXECUTION
3.1 UNDERSLAB VAPOR RETARDER
A. Installation:

1. Apply vapor retarder in accordance with manufacturer's instructions,
except as follows:
a.  After base for slab has been leveled and tamped, apply vapor
retarder with roll width parallel to direction of pour.

2. Joints:
a.  Minimum Lap: 6 inches.
b.  Seal with tape or adhesive as recommended by vapor retarder
manufacturer.
MKE/160085B1.B1 JULY 19, 2001
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B.  Repairs:

1.
2.

Tear or Holes Under 6 Inches in Length: Repair with tape.
Tear or Holes Over 6 Inches in Length: Replace entire sheet.

C. Sand Cover:

1.

2.

Cover vapor retarder with 2-inch layer of sand with top surface at
elevation of bottom of slab.

Moisten sand and thoroughly and compact with a vibratory plate
compactor.

3.2 FLUID APPLIED VAPOR RETARDER

A. Examination: Verify that appropriate substrate and environmental conditions
exist prior to starting Work.

B.  Preparation:

1.

2.

3.

4.

Clean surfaces, in accordance with manufacturer's written instructions,
of dust, dirt, oil, wax, and other foreign materials.

Remove efflorescence by scrubbing surface with muriatic acid and
thoroughly rinsing with water.

Fill cracks, voids, and honeycombs with mortar to provide sound
surface.

Allow 72 hours surface drying time before applying vapor retarder.

C.  Application:

1.

MKE/160085B1.B1
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Do not apply when ambient temperature is less than 50 degrees F, or
when temperatures below 40 degrees F are predicted within 24 hours
after application.

Do not apply in rainy conditions or within 72 hours after surfaces
become wet from rainfall or other moisture.

Use brush or approved low-pressure airless spray equipment with coarse
nozzle.

Rate: In accordance with manufacturer's written recommendations.
Commence application at top of wall and work down surface, keeping a
wet edge at all times, forming a continuous unbroken film, free from
pinholes and other surface breaks.

Film Thickness: As required to provide perm rating not greater than 0.1.
Protect surfaces from heat and direct sunlight until dried.
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D.  Testing:

1. After vapor retarder has dried, spray surfaces with water.
2. Recoat surfaces that show water absorption.

33 CLEANING

A.  Upon completion of vapor retarder installation, remove waste materials and
debris resulting from this operation and dispose offsite.

B.  Clean fluid applied spillage and overspray from adjacent surfaces as
recommended by manufacturer.

END OF SECTION
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SECTION 07610
SHEET METAL ROOFING

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American Society for Testing and Materials (ASTM):

a.  A653/A653M, Standard Specification for Steel Sheet, Zinc-
Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process.

b.  A792/A792M, Standard Specification for Steel Sheet, Aluminum-
Zinc Alloy-Coated by the Hot-Dip Process, General
Requirements.

c.  B32, Standard Specification for Solder Metal.

d.  B209, Standard Specification for Aluminum and Aluminum-Alloy
Sheet and Plate.

e. D226, Standard Specification for Asphalt-Saturated Organic Felt
Used in Roofing and Waterproofing.

f. D2178, Standard Specification for Asphalt Glass Felt Used in
Roofing and Waterproofing.

2. Federal Specifications (FS): O-F-506C, Flux, Soldering; Paste and

Liquid.

3. Sheet Metal and Air Conditioning Contractors' National Association

(SMACNA): Architectural Sheet Metal Manual, 5th Ed..

1.2 SUBMITTALS
A.  Shop Drawings:

1. Drawings showing thickness and dimensions of all parts, fastening and
anchoring methods, details, and locations of all seams, joints, and other
provisions for thermal movement. Include Drawings at not less than
1/4-inch to 1-foot scale and details at not less than 3-inch to 1-foot scale.

2. Two copies of manufacturer's printed installation instructions.

B.  Quality Control Submittals: A letter from the roofing manufacturer stating that
the roofer is approved by manufacturer to apply the roof.

C.  Contract Closeout Submittals: Special guarantee.
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1.3

1.4

QUALITY ASSURANCE

A.

Applicator's Qualifications: Approved by the accepted system manufacturer.
Roofer shall be regularly engaged in construction of quality metal roofs,
having successfully provided work similar to the type indicated on previous
completed projects. Installer shall be specialized in sheet metal roof
installations with 5 years documented experience.

Wind Uplift Resistance Classification: Roof assembly shall be classified as
Class UL90 as defined by UL580 Specifications.

Static Air Infiltration: Completed roof system shall have a maximum of
0.06 CFM/Square Foot, with 6.24 PSF air pressure differential per
ASTM 283.

Water Infiltration: No evidence of water penetration at an inward static air
pressure differential of not less than 6.24 PSF and not more than 12.00 SF per
ASTM E331.

Preroofing Conference:

1. Conduct preroofing conference with COTR/CM, roofing applicator,
roofing system materials manufacturer, and subcontractors likely to be
on the roof, present.

2. Discussion: To resolve questions regarding acceptability of the deck,
roofing system and materials, flashing details, roof insulation, roof-
mounted mechanical equipment, and roofing.

DELIVERY, STORAGE, AND HANDLING

A.

B.

Product Delivery: Keep panels dry.
Product Storage and Handling:

Protect against damage and discoloration.

Handle panels with nonmarring slings.

Do not bend panels.

Store panels aboveground, with one end elevated for drainage.

Stack panels to prevent twisting, bending, or abrasion, and to provide

ventilation.

6.  Protect panels against standing water and condensation between
adjacent surfaces.

7. If panels become wet, immediately separate sheets, wipe dry with clean
cloth, and separate sheets for air-drying.

8. During storage prevent contact with materials that may cause

discoloration or staining.

M
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1.5 ENVIRONMENTAL REQUIREMENTS

A.  Apply roofing only in dry weather and when ambient temperature is above
40 degrees F.

1.6 SPECIAL GUARANTEE

A.  Product: Provide manufacturer's extended guarantee or warranty, with
OWNER named as beneficiary, in writing, as Special Guarantee. Special
Guarantee shall provide for correction or, at the option of the OWNER,
removal and replacement of roofing panels, flashing, finish, and accessories
found defective during a period of 20 years after the date of Substantial
Completion. Duties and obligations for correction or removal and replacement
of defective Work shall be as specified the General Conditions.

B. Conditions:

1. Roofing Panels: No rupture, structural failure, or perforation.
Finish: No cracking, blistering, flaking, chipping, checking, chalking,
peeling, or fading.

3. Components: Watertight and weathertight with normal usage.

PART 2 PRODUCTS
2.1 ROOFING PANELS

A. Material: Steel, galvanized, ASTM A653/A653M, coating designation G90, or
ASTM A792/A792M coated steel, 24-gauge minimum metal thickness.

B.  Finish:

1. Polyvinylidene Fluoride: Kynar 500, two coats minimum.
2. Color: Dark bronze.

C. Batten Seam:

1. Flat panels with upturned or overtapped edges that are covered with a
square profile snap-on cover to form the joints or seams.

2. Interlocking panels without separate joint covers are not acceptable.

3. Manufacturer and Product: Berridge; Batten Seam.
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2.2 ACCESSORY MATERIALS

A.  Ice and Watershield Membrane: 40-mil rubberized asphalt and polyethylene as
manufactured by W.R. Grace and Co.

B.  Slip Sheet: Rosin-sized building paper, minimum 6 pounds per square or
0.050-inch Manniglas Slipsheet manufactured by Lydall, Inc., Manning
Division, Troy, NY, installed on top of ice and watershield membrane.

C.  Fasteners:

1. Stainless steel or alloy appropriate to the particular metal specified for
roofing.

2. Screws: Panhead wood or sheet metal type.

3. Exposed Fasteners: Finished to match roofing.

D. Holddown Clips: System manufacturer's ASTM A792/A792M standard shape
steel.

E.  Solder: ASTM B32, Class A, Grade 1, composition 50/50 tin/lead.

F.  Soldering Flux: Federal Specification O-F-506, Type 1, Form A or B.

G.  Closures: Manufacturer's standard neoprene blocks shaped to fit roof metal
profile.

H. Sealant: Type 6 as specified in Section 07900, JOINT SEALANTS.

23 FABRICATION

A.  Configuration: Form panels for batten seams spaced 16 inches on center.

B.  Edges: Turned up 7/8-inch high minimum.

C. Panel Length: As long as practical, preferably from eave to ridge.

D. Fabricate flashings and trim from same metal as roof panels.

E. Form and fabricate sheets, battens, strips, cleats, valleys, ridges, edge
treatments, integral flashings, gutters, downspouts, and other components of
specified metal roofing panels to profiles, patterns, and drainage arrangement
shown, and as required for permanent leakproof construction in accordance
with SMACNA Sheet Metal Manual.

F.  Pipe Penetrations Through Roof: Roofing manufacturer’s standard pipe seal
set in sealant and sealed around top.

G. Provide for thermal expansion and contraction of Work.
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PART 3

3.1

EXECUTION

SHEET METAL ROOFING SYSTEM

A. Install metal roofing system consisting of nonstructural sheet metal panels
held to substrate with concealed fasteners.

B.  Provide ridges, hips, valleys, eaves, rakes, fascia, coping, gutters, downspouts,
and other exposed trim and flashings for a weathertight roofing system.
3.2 PREPARATION
A.  Deck: Firm, dry, free of foreign materials, and smooth. Report immediately to
the COTR/CM all cracks, breaks, holes, or other unusual irregularities in the
surface.
B.  Layout Pattern:

1. Lay out to place seams equidistant from corners and aligned with seams
on other side of hip or ridge.

2. Coordinate Work of this section with flashing, trim, and other
construction to provide a permanently leakproof, secure, and
noncorroding installation.

3.3 INSTALLATION
A.  General:

1. Comply with recommendations and instructions of metal roofing panel
producer and SMACNA Sheet Metal Manual.

2. Conceal fasteners and expansion joint provisions wherever possible in
exposed Work; locate so as to minimize the possibility of leakage.
Cover and seal fasteners and anchors as required for a tight installation.

3. Separate dissimilar metals from each other where electrolysis might
occur. Separation is satisfactorily accomplished by coating the metal(s)
with a 15-mil bituminous coating. Comply with various metals
producers' recommendations for other forms of protection against
contamination from corrosive materials or agents.

B. Install insulation per Section 07210, BUILDING INSULATION. Do not
install more insulation than can be covered by roofing same day.
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C. Ice and Watershield Membrane and Slip Sheet:

1. Remove release paper and install membrane horizontally beginning at
eaves. Lap fascia 2 inches. Provide 6-inch end laps and 3-1/2-inch side
laps. Continue membrane up roof to cover entire roof field. Center full
width sheet over ridge.

2. Cover with loose-laid slip sheet similarly lapped and with joints
staggered.

3. Install no more than can be covered by metal roofing, or other approved
protection, in same day.

D. Roofing Panels:

1. Begin at eaves.

Locate holddown clips in joints within 6 inches of panel ends and at

18 inches on center, maximum.

At eaves cut upturned edges and bend panel down to form fascia.

4.  Atintersections of roof slope with ridge and hips, turn up edges of roof
panels 1 inch.

(98]

E.  Cross Seams: Not allowed on interlocking panels.

F. Seam or Joint Covers:

1. Snap in-place over clips and upturned edges of roof panels.
2. Ateaves cut sides of covers and fold down over fascia in one continuous
piece.
G. Valleys:
1. Form of sheets not exceeding 10 feet in length. Lap joints 6 inches in

direction of drainage.

2. Extend valley sheet minimum 6 inches under roofing sheets.

3. Atvalley, double fold valley and roofing sheets and secure with cleats
spaced 18 inches on center.

H. Edges:

1. Extend gutter lining under metal roofing 6 inches minimum and
terminate in 3/4-inch folded edge secured by cleats.

2. Hook lower end of roofing into lock strip to form 3/4-inch wide loose-
lock seam.

L Ridge and Hip Covers: Secure in-place using Z-closer clips and fasteners. Seal
joints where necessary for weathertightness.

MKE/152352.A1 JULY 19, 2001
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J.  Metal Roofing, Gutters, Downspouts, and Flashings: Straight, weathertight,
exposed surfaces free of dents, scratches, abrasions, stains, and other visible
defects.

K.  Cutting and Fitting: Neat, square, and true. Saw cut panels, deburr, and use
touchup paint immediately as recommended by roofing panel manufacturer.
Torch cutting is prohibited.

3.4 CLEANING AND PROTECTION
A. Cleaning:

1. Atthe end of each day sweep metal clean of foreign materials, especially
metal particles and scrap.
2. Peel off all strippable film.

B.  Protection:

1. Protect material from exposure to chlorides, hydrochloric-based and
muriatic acids. If contaminated, wash affected areas immediately with
5 percent soda and water solution and rinse with clear water.

2. Avoid walking on roof after completion.

C. Final Cleanup:

1. Remove all debris, metal clips, nails, and other materials that could
prevent adequate drainage or produce corrosion products through
electrolysis.

2. Repair and touch up damage.

END OF SECTION
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SECTION 07840
FIRESTOPPING

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards that may be referenced in this Section:

1. American Society for Testing and Materials (ASTM):
a.  E814, Test Method for Fire Tests of Through-Penetration
Firestops.
2. Underwriters Laboratory, Inc. (UL):
a. 1479, Fire Tests of Through-Penetration Firestops.
b. 2079, Tests for Fire Resistance of Building Joint Systems.

1.2 SYSTEM DESCRIPTION

A.  Provide systems of material or combination of materials used to fill openings
around penetrating items to prevent the spread of fire and retain integrity of
fire rated construction by maintaining an effective barrier against spread of
flame, smoke, water, and hot gases through penetrations in fire rated wall and
floor assemblies.

B.  Provide Fire Safing:

At slot gaps between edge of floor slabs and exterior walls.
Gaps between top of walls and structure above.

Expansion joints in walls, floors, and ceilings.

At penetrations in fire-rated assemblies.

b=

C.  Performance Requirements: Provide firestop systems with materials that have
been manufactured and installed to maintain performance criteria stated by
manufacturer without defects, damage, or failure.

D. Regulatory Requirements:

1. Firestop Systems: Meet requirements of ASTM E814, UL 1479, or
UL 2079 tested assemblies that provide a fire rating equal to that of
construction being penetrated.

2. Proposed Firestop Materials and Methods: Conform to applicable
governing codes having local jurisdiction.
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3. Meet F and T ratings of ASTM E814 for a period equal to construction
penetrated.

4. Underwriters Laboratories classified as fill, void, or cavity materials
under UL 1479.

1.3 SUBMITTALS

A.  Product Data: Submit product data including manufacturer’s SPEC-DATA®
product sheet for products selected for use.

B.  Shop Drawings: Submit shop drawings showing layout, profiles, and product
components. Include UL Systems Number on shop drawings and diagram of
UL approved assembly.

C.  Quality Assurance Submittals:

1. Test Reports: Certified test reports showing compliance with specified
performance characteristics and physical properties.
2. Certificates:

a.  Product certificates signed by manufacturer certifying that
materials comply with specified performance characteristics and
physical requirements.

b.  Certificate indicating installer qualifications.

c.  Certificate of Proper Installation.

3. Manufacturer’s Instructions: Manufacturer’s installation instructions.

D.  Contract Closeout Submittals: Special Guarantee documents specified below.
1.4 QUALITY ASSURANCE

A. Installer Qualifications: Experienced in performing work of this Section and
specialized in the installation of work similar to that required for this Project.

B.  Pre-Installation Meetings: Conduct pre-installation meeting to identify where
seals are required and verify project requirements, substrate conditions,
manufacturer’s installation instructions, and manufacturer’s warranty
requirements.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Coordinate delivery of materials with scheduled installation date to allow
minimum storage time at Project site.

B.  Deliver materials in manufacturer’s original, unopened, undamaged containers
with identification and UL labels intact.
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C.  Store materials under cover and protect from weather and damage in

compliance with manufacturer's requirements.

D. Follow recommended procedures, precautions, or remedies described in

Material Safety Data Sheets as applicable.

1.6 SEQUENCING AND SCHEDULING
A. Firestopping requirements may be created by mechanical and electrical
portions of the Work:
1. Identify locations requiring firestopping.
2. Schedule installation of firestopping after completion of penetrating
item installation but prior to covering or concealing of openings.
PART 2 PRODUCTS
2.1 GENERAL
A.  Furnish firestop system products from a single manufacturer.
2.2 MANUFACTURERS
A.  3M Corp.; Firestopping Products.
B.  Hilti Construction Chemicals; High Performance Firestop Systems.
C. International Protective Coatings Corp. (IPC); Flamesafe Firestop Products.
D. Isolatek International (Cafco); TPS.
E.  Specified Technologies; Inc. (STI).
F.  United States Gypsum Co. (USG); Firestop Systems and Thermafiber Safing
Insulation.
23 MIXES
A.  For those products requiring mixing prior to application, follow firestopping
manufacturer’s directions for accurate proportioning of materials, water (if
required), type of mixing equipment, selection of mixer speeds, mixing
containers, mixing time, and other procedures needed to produce firestopping
products of uniform quality with optimum performance characteristics for
application indicated.
MKE/160085B1.B1 JULY 19, 2001
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PART 3

3.1

3.2

33

EXECUTION

EXAMINATION

A.

With manufacturer’s representative, examine substrates and conditions for
compliance with requirements for opening configurations, penetrating items,
substrates, and other conditions affecting performance of firestopping. Do not
proceed with installation until unsatisfactory conditions have been corrected.

PREPARATION

A.

Surface Cleaning: Clean openings and joints immediately prior to installing
firestopping in accordance with firestop manufacturer recommendations and
the following requirements:

1.  Remove foreign materials from surfaces of opening and joint substrates
and from penetrating items that could interfere with adhesion of
firestopping.

2. Clean opening and joint substrates and penetrating items to produce
clean, sound surfaces capable of developing optimum bond with
firestopping. Remove loose particles remaining from cleaning operation.

3. Remove laitance and form release agents from concrete.

Priming: Prime substrates where recommended by firestopping manufacturer
using that manufacturer’s recommended products and methods. Confine
primers to areas of bond; do not allow spillage and migration onto exposed
surfaces.

Masking Tape: Use masking tape to prevent firestopping from contacting
adjoining surfaces that will remain exposed upon completion of work and that
would otherwise be permanently stained or damaged by such contact or by
cleaning methods used to remove smears from firestopping materials. Remove
tape as soon as it is possible to do so without disturbing firestopping seal with
substrates.

INSTALLATION

A.

Manufacturer’s Instructions: Follow manufacturer’s instructions for
installation of through-penetration systems selected for use.

1. Seal holes or voids made by penetrations for pipes, conduits and ducts
through fire-rated floors, walls, and roofs and to ensure air and water
resistant seals.

2. Receive COTR/CM’s approval prior to installation of UL firestop
systems that might hamper the performance of fire dampers as it pertains
to duct work.
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B.  Fire Safing: Install, following manufacturer's instructions, to completely fill
gaps between tops of fire-rated walls and floor or roof deck above, between
edge of floors and walls, and other locations indicated on Drawings.

C.  Meet Underwriters Laboratories and Factory Mutual requirements.
3.4 FIELD QUALITY CONTROL

A. Examine sealed penetration areas to ensure proper installation before
concealing or enclosing areas.

B.  Keep areas of work accessible until inspection by applicable code authorities.

C.  Perform patching and repairing of firestopping caused by cutting or
penetrating existing firestop systems.

3.5 MANUFACTURER’S SERVICES

A.  Provide manufacturer’s representative at site in accordance with
Section 01640, MANUFACTURERS’ SERVICES, for installation assistance,
inspection and certification of proper installation, and training of Installer’s
personnel in proper installation procedures.

3.6 PROTECTION

A.  Protect installed product from contact with contaminating substances and from
damage during construction.

END OF SECTION
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SECTION 07900
JOINT SEALANTS

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards that may be referenced in this section:
1. American Society for Testing and Materials (ASTM):
a. (920, Standard Specification for Elastomeric Joint Sealants.
b. C962, Standard Guide for Use of Elastomeric Joint Sealants.
1.2 SUBMITTALS
A.  Manufacturer’s Literature.
B.  Application Instructions.
1.3 ENVIRONMENTAL REQUIREMENTS
A. Ambient Temperature: Between 40 and 80 degrees F when sealant is applied.
Consult manufacturer when sealant cannot be applied within these
temperature ranges.
PART 2 PRODUCTS
2.1 MATERIALS
A.  Sealant Type 4: Multipart polyurethane; ASTM C920, Type M, Grade NS,
Class 25; Sonolastic NP-II, Pecora Dynatrol II, or Tremco Dymeric.
B.  Sealant Type 6: One-part polyurethane; ASTM C920, Type S, Grade NS,
Class 25; Sonolastic NP-I, Pecora Dynatrol I, or Tremco Dymonic.
C.  Sealant Type 9: One-part acrylic; Tremco Mono, Pecora 60+ Unicrylic, or
PTI 738.
D. Sealant Type 10: Silicone; Dow Corning 786, or General Electric Sanitary
Sealant.
E.  Sealant Type 11: Dow Corning Corp., Fire Stop Sealant or Foam; 3M Corp.,
Fire Barrier Caulk CP25 and Putty 303; General Electric, Pensil Sealant or
Foam.
F.  Backup Rod: Nongassing, extruded, closed-cell, round polyethylene foam rod.
MKE/160085B1.B1 JULY 19, 2001
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PART 3

3.1

EXECUTION
PREPARATION

A.  Verify conditions are acceptable for sealants; clean, dry, sound, and free of
dust and other foreign matter.

B.  Mask adjacent surfaces.

32 INSTALLATION
A. Conform to ASTM C962.
B.  Backup Rod: Install in joints wider than 3/16 inch.
C.  Seal joints around windows, doors, and louver frames, and as indicated.
D.  Apply materials in accordance with manufacturer's recommendations and
instructions.
E.  Fill joints completely from back to face, without voids.
F.  Tool joints concave.
3.3 CLEANING
A.  Clean smears and other soiling caused by sealant.
B.  Replace or repair to OWNER's satisfaction damaged surfaces resulting from
sealing or cleaning.
3.4 APPLICATION SCHEDULE
A. Type 4 or 6: Exterior joints.
B.  Type 9: Interior joints.
C.  Type 10: Around plumbing fixtures and between counter top and backsplash.
D. Type 11: Holes and voids around penetrations through fire rated elements.
END OF SECTION
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SECTION 08100
METAL DOORS AND FRAMES

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1.  American National Standards Institute (ANSI): A115, Frames, a
Collection.
2. American Society for Testing and Materials (ASTM):
a. A366/A366M, Standard Specification for Steel, Sheet, Carbon,
Cold-Rolled, Commercial Quality.
b.  A525/A525M, Standard Specification for General Requirements
for Steel Sheet, Zinc-Coated (Galvanized) by Hot-Dip Process.
c.  E90, Standard Test Method for Laboratory Measurement of
Airborne Sound Transmission Loss of Building Partitions.
3. National Fire Protection Association (NFPA): 80, Standard for Fire
Doors and Windows.
4.  Steel Door Institute (SDI):

a. 100, Recommended Specifications, Standard Steel Doors and
Frames.

b. 105, Recommended Erection Instructions for Steel Frames.

C. 107, Hardware on Steel Doors.

1.2 SUBMITTALS

A.  Shop Drawings: Applicable information for each type of door and frame,

including:

1.  Frame conditions and complete anchorage details, supplemented by
suitable schedules covering doors and frames.

2. Glass and louver opening sizes and locations in doors.

3. Connections of door frames to structural steel framing concealed in
frames.

4.  Location and field splice joints for frames too large to ship in one piece;
indicate complete instructions for making field splices.

5. Joints required to accommodate expansion joint movement.

6.  Relate to door numbers used in Contract Drawings.
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1.3 DELIVERY, STORAGE, AND HANDLING

A.  Properly identify each item with number used in Contract Drawings.

B.  Store doors upright, in protected dry area, at least 1 inch off ground or floor
and at least 1/4 inch between individual pieces.

PART 2

PRODUCTS

2.1 HOLLOW METAL UNITS

A. Manufacturers:

NN R WD =

9

10.
11.
12.
13.

Curries Manufacturing.
The Ceco Corp.

Fenestra Division, Marmon Group.

Mesker Industries, Inc.

Monarch Steelcraft, Ltd.

Overly Manufacturing Co.
Pioneer Industries.

Precision Metals, Inc.

Republic Steel Corp.

Steelcraft Manufacturing Co.
Trussbilt, Inc.

Williamsburg Steel Products Co.
Stiles Custom Metal, Inc.

B. Basic Metal Material: ASTM A366; sheet steel, cold-rolled, stretcher level.

C. Hollow Metal Frames:

1.

3.

N

MKE/160085B1.B1
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Products of hollow metal door manufacturer.

SDI 100, except as modified herein.

Frames for Doors and Windows: 14-gauge welded type, of cross-section

shown.

Prepare floor and wall anchors, reinforcement, and cutouts for hardware

to meet requirements of SDI 107.

Finished size, shape, and profile of frame members as shown.
Concealed fasteners or welding are preferred to through-the-face

fasteners.

Identification: Stamp opening number, as shown on Drawings, on center

hinge reinforcement of each frame.
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D. Hollow Metal Doors: SDI 100, except as modified herein. SDI 107 and
ANSI A115 to receive hardware specified in Door and Hardware Schedule.

1. Flush Panel Doors: 16-gauge, Grade III, Model 1, with polyurethane
core.

2. Double Doors: Overlapping astragals for active leaf, except as noted or
detailed otherwise.
a.  Flush end closure at top of doors.

E. Labeled Fire Doors and Frames:

Conform to listing requirements of Underwriters Laboratories (UL).

Label each door and frame for class of rating required.

Overlapping astragal on active leaf of double doors.

Label requirements, dimensions, and type of door are indicated in Door

Schedule on Drawings.

a.  Modify drawing details if required to secure label.

b.  Clearly identify modifications on Shop Drawings.

c.  Maximum temperature rise of 450 degrees F for stairway
enclosures.

5. Provide core as required for fire rating.

b=

F.  Sound-Retardant Doors and Frames: Treat flush metal doors internally to
produce tested Sound Transmission Class (STC) of 40 decibels or better when
tested in accordance with ASTM E90.

1. Glass, Louvers, and Sound Seals: Factory install.
Seals, Automatic Door Bottom Seals, and Astragals: Same as units
tested and certified.

3.  Provide sound-retardant doors and frames at all interior doors.

G. Glazing:

1. Doors: Furnish with formed flush-type glazing strips with butt corner
joints to permit selection of secure side in field.

2. Glazing Arrangements: Accommodate glass of type and thickness
indicated and as specified in Section 08800, GLAZING.

2.2 FACTORY FINISHING REQUIREMENTS
A. Hollow Metal Door and Frame Finish:

1. Galvanized with A60 or G60 zinc coating in accordance with
ASTM A525 (Wipe Coat galvanized coating is not acceptable).
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2. Phosphate treated for paint adhesion.
3. One shop coat of baked-on rust-inhibiting prime and finish coating as
specified in Section 09900, PAINTING, System No. 107.

PART 3 EXECUTION
3.1 INSTALLATION
A. Frames:

1.  Installation:

a. Maintain scheduled dimensions, hold head level, and maintain
jambs plumb and square.

Secure anchorages and connections to adjacent construction.

c.  Wherever possible, leave frame spreader bars intact until frames
are set perfectly square and plumb and anchors are securely
attached.

2. Hollow Metal Frames: SDI 105.

B. Doors:

1. Hollow Metal Doors: SDI 100.
Hardware: In accordance with manufacturer’s templates and
instructions.
a.  Adjust operable parts for correct function.
b. Remove hardware, with exception of prime coated items, tag, box,
and reinstall after finish paint work is completed.
3.  Labeled Doors: NFPA Pamphlet No. 80.

C. Provide manufacturer’s standard core filler, anchors, fasteners, and other
ancillary items.

3.2 FIELD PAINTING

A.  Where prime coat has been damaged, sand smooth and touch up with same
primer as applied at shop.

1. Remove rust before painting.
2. Touch Up: Not obvious.
3. Perform immediately after door and frame installation.

33 PROTECTION

A.  Protect installed doors and frames against damage from other construction
work.
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3.4 SCHEDULES

A.  For tabulation of door and frame characteristics, such as size, type, detail, and
finish hardware requirements, see DOOR SCHEDULE on Drawings.

END OF SECTION
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SECTION 08210
WOOD DOORS

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards that may be referenced in this section:

1. American Society for Testing and Materials (ASTM): E90, Standard
Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements.

2. Fir & Hemlock Door Association (FHDA): Industry Standard 7.

3. Wood Door Manufacturer's Association (WDMA):

a. NWWDA Industry Standard IS 1, Architectural Wood Flush
Doors.
b. NWWDA Industry Standard IS 6, Wood Stile and Rail Doors.

1.2 SUBMITTALS

A.  Shop Drawings: Prepare specifically for this Project, indicating location and
size of each door, veneer species, type and characteristics, elevation of each
kind of door, details of construction, location and extent of hardware blocking,
fire ratings, factory finishing, if any, glass and glazing, and other pertinent

data.

1. For factory-pre-machined doors, also indicate dimensions and locations
of cutouts for finish hardware and cutouts for light and louver openings.

2. Use same reference numbers for door openings and details as Contract
Drawings.

B.  Quality Control Submittals:

1. Certification of compliance with reference standards.
2. Manufacturer's instructions for care and handling.
3. Maintenance instructions for sealing door edges.

1.3 DELIVERY, STORAGE, AND HANDLING
A. Delivery:

1. Deliver doors to jobsite after moisture-producing construction
operations are complete and building has reached average prevailing
relative humidity of locality.
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PART 2

2.1

2.2

23

2. Deliver doors clearly marked with manufacturer's name, brand name,
size, thickness, and identifying symbol.
3. Seal edges of doors before delivery to jobsite.

Storage:

1. Store doors in area where there will be no variation greater than plus or
minus 5 percent in heat and humidity.

2. Stack flat on 2 by 4 lumber, laid 12 inches from ends and across center.

3. Under bottom door and over top of stack provide plywood or corrugated
cardboard to protect door surface.

Handling:

1.  Handle with clean gloves.
2. Do not drag doors across one another or across other surfaces.

PRODUCTS

FLUSH WOOD DOORS

A.

Solid Core Wood Doors:

Premium grade, five-ply.

Framed block glued core or particle board core.

Type I glue.

Thickness: 1-3/4 inches.

Faces: Veneers and edge bands of quarter sliced red oak.

M

FABRICATION OF FLUSH WOOD DOORS

A.

B.

C.

Manufacture: NWWDA Industry Standard IS 1, marked for conformance.
Molding and Glass Stop: Match edge band hardwood.
Pre-fitting and Pre-machining of Doors: At CONTRACTOR's option.

1. Within tolerances specified herein.
2. Coordinate with Finish Hardware Schedule and door frames.

SOUND-RESISTANT DOORS

A.

B.

Solid core doors with minimum Sound Transmission Class (STC) of
40 decibels or better when tested in accordance with ASTM E90.

Provide sound-resistant doors at all doors.
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PART 3 EXECUTION
3.1 INSPECTION

A.  Verity door frames are of type required for door and are installed as required
for proper installation of doors.

B. Do not install doors in frames that would hinder operation of doors.
3.2 INSTALLATION

A.  Fit doors for width by planing; for height by sawing.

B.  Tolerances:

From Bottom to Floor Covering: 1/2 inch.

From Bottom to Top of Threshold: 1/4 inch.

Maximum From Top: 1/8 inch.

Bevel Lock and Hinge Edges: 1/8 inch in 2 inches.
Clearance of Meeting Stiles of Pairs of Doors: 1/8 inch.

M

C.  Seal jobsite cut surfaces with two coats of door manufacturer's standard sealer
before final hanging of doors.

3.3 ADJUST AND CLEAN

A. Replace or re-hang doors that are hinge-bound and do not swing or operate
freely.

B.  Replace prefinished doors damaged during installation.
C. Refinish or replace job-finished doors damaged during installation.
34 SCHEDULE

A.  For tabulation of door and frame characteristics, such as size, type, detail, and
finish hardware requirements, see DOOR SCHEDULE on Drawings.

END OF SECTION
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SECTION 08300
SPECIAL DOORS
PART 1 GENERAL
1.1 SUBMITTALS
A.  Shop Drawings:
1. Manufacturer’s literature.

2. Shop drawings showing construction and installation details.
B.  Quality Control Submittals:

1. Color Samples: Manufacturer's current color sample(s) for factory
finishes.

1.2 QUALITY ASSURANCE
A.  Qualifications: Experienced, factory authorized installer.
1.3 DELIVERY, STORAGE, AND HANDLING

A.  Deliver doors with separators and wrapping to protect units from damage
during and after installation.

B.  Store doors in protected dry area following manufacturer's requirements.
C. Handle doors according to manufacturer's instructions.
D. Protect exposed finish surfaces of prefinished items with wrapping.
PART 2 PRODUCTS
2.1 OPERABLE PARTITIONS

A. Manufacturers and Products:

1. Hufcor, Inc.; Spectrum Series 6953M.

2. Kwik-wall; All Steel Series 3040.

3.  Panelfold, Miami, FL; Moduflex Series 800.

4, Modernfold, Inc., New Castle, IN; Acousti-Seal 932.
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Manufactured Units: Continuously hinged, in pairs, center stacking, manually
operated, top-supported, all-welded steel construction. Center two partition
sections shall include 48-inch high by the panel width inset dry marker board
on both sides of partition.

Acoustical Performance: Minimum STC 50 per ASTM 5-90 and E413,
NRC.55.

Finishes: Class A, vertical ribbed acoustical wall fabric, 23 ounces per linear
yard, adhered to steel face panels.

Hardware: Manufacturer’s standard, including threaded rod supports,
concealed track, suspension rollers, hinges, latch mechanism, and sound seals.

Trim: Manufacturer’s standard jamb panel, jamb molding, and concealed track
head molding.

2.2 ACCESS DOORS

A. Manufacturers:
1.  Bar-Co, Enterprise, AL.
2. J.L. Industries, Bloomington, MN.
3. Karp Associates, Inc., Maspeth, NY.
4, Milcor Inc., Lima, OH.
5. J.R. Smith, Montgomery, AL.

B.  Manufactured Unit(s): Flush panel access doors and frames with anchors to
suit wall conditions. Recessed panel doors and frames with anchors to suit
ceiling and wall conditions.

C.  Size: Smallest standard size permitting ready access and removal of working
parts, but not less than 12 inches square.

D. Door: 14-gauge minimum steel.

E.  Frames:

1.  Dry Wall Type: 16-gauge steel with outer flange in a dry wall bead
configuration for application of joint compound.

F.  Hinges: Spring-loaded concealed hinges permitting a minimum of 160-degree
door travel and door removal.

G.  Locks: Flush screw driver operated.

H.  Finish: Section 09900, PAINTING, System No. 107.
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PART 3

3.1

EXECUTION
OPERABLE PARTITION INSTALLATION
A. Level track and fasten securely to header as recommended by manufacturer.
B.  Install partition in accordance with manufacturer's instructions.

C.  Adjust and leave partition in smooth operating condition without any
indication of binding.

3.2 ACCESS DOOR INSTALLATION
A. Install access panels at all cleanouts, valves, or other equipment requiring
adjustment or servicing concealed within wall, furred spaces, or ceilings.
33 PRIME COAT TOUCHUP
A. Damaged Prime Coat:
1. Remove rust.
2. Sand smooth.
3. Use same primer as shop.
4. Touch up so it is not obvious.
34 PROTECTION
A.  Protect installed doors against damage from other construction work.
3.5 SCHEDULE
A.  For tabulation of door and frame characteristics, such as size, type and detail,
see Drawings.
END OF SECTION
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SECTION 08410
ALUMINUM ENTRANCES AND WINDOWS

PART 1 GENERAL

1.1 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1.

2.

The Aluminum Association, Incorporated (AA): Designation System for

Aluminum Finishes.

American Society for Testing and Materials (ASTM):

a. (509, Standard Specification for Elastomeric Cellular Preformed
Gasket and Sealing Material.

b.  E283, Standard Test Method for Determining the Rate of Air
Leakage Through Exterior Windows, Curtain Walls and Doors
under Specified Pressure Difference Across the Specimen.

C. E330, Standard Test Method for Structural Performance of
Exterior Windows, Curtain Walls, and Doors by Uniform Static
Air Pressure Difference.

d. E331, Standard Test Method for Water Penetration of Exterior
Windows, Curtain Walls, and Doors by Uniform Static Air
Pressure Difference.

1.2 SYSTEM DESCRIPTION

A. Design Requirements:

1.

4.

Provide a thermally isolated aluminum framing system that utilizes
straight-in glazing without projecting stops. Position glass near exterior
of frame and provide out-swinging operable vents where shown.
System shall have interior flashing to provide continuous flashing to
exterior through pressure relieved horizontal weep holes.

Face Clip Design:

a.  Engaged by pushing straight into the clip.

b.  Easily removed for deglazing.

c.  Reusable for reglazing.

Entrances and glass framing shall be compatible in appearance.

B.  Performance Requirements: Meet requirements of Article, PERFORMANCE
TESTS.
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1.3 SUBMITTALS
A.  Shop Drawings:

1. Details of doors, windows, framing, and anchorage to structure.
Manufacturer's brochures or catalogs, specifications, recommendations,
and standard details illustrating and specifying products proposed for
use on this Project.

3. Show field measurements.

B.  Quality Control Submittals:

1. Evidence of installer’s qualifications.
2. Certified test reports showing compliance with specified performance
tests.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: Entity specializing in the installation of aluminum
glazing systems, with a minimum of 3 years experience and approved by the
system manufacturer.

B.  Pre-Installation Meeting: Conduct to discuss and verify project requirements,
substrate conditions, and manufacturer’s installation instructions and warranty
requirements.

1.5 DELIVERY, STORAGE, AND HANDLING

A.  Deliver materials in manufacturer’s original, unopened, undamaged containers
with identification labels intact.

B.  Store materials as recommended by manufacturer, in inside designated areas,
free of dust and corrosive fumes, as close as possible to point of installation.

C.  Prevent contaminants from contacting aluminum.
PART 2 PRODUCTS

2.1 MANUFACTURERS

A.  Framing systems, entrance doors, windows, and ventilators shall be the
products of a single manufacturer.

B.  Materials and products specified in this Section shall be products of: Kawneer
Co., Model 45IT.
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2.2 ALUMINUM ENTRANCES

A. Basic Aluminum Extrusions: 6063-T5 aluminum not less than 0.094-inch
thick; door extrusions not less than 0.125-inch thick.

B.  Framing Members: 4-1/2 inches in depth with thermal break and face width of
2 inches or less.

C.  Swing Entrance Doors:

1. Thickness: 1-3/4-inches.
Stile and Rail Construction:
a.  Wide (over 4-inch).
b.  Mechanically fastened and welded.
c.  With square glass stops.
d Configuration indicated.

D. Glazing Gaskets: Framing manufacturer’s standard EPDM elastomeric
extrusion, conforming to ASTM C5009.

E.  Concealed Fastening Devices, Reinforcements, and Other Internal
Components: of aluminum alloy, stainless steel, or corrosion-resistant plated.

F.  Screws: Stainless steel, factory finished color to match the aluminum finish.
G. Hardware: As specified in Section 08710, DOOR HARDWARE.
23 WINDOWS
A. Materials and Framing: Same as Aluminum Entrances.
B.  Ventilators:

1. Out-swing type with handle latch.
Hinges: Heavy duty 4-bar hinges with positive stop and an adjustable
friction shoe.

3. Screens: Rigid metal frame screens to match window frames for all
operable vents.

2.4 FINISH
A. Exposed Framing Members: Free of scratches and other serious surface
blemishes.
MKE/160085B1.B1 JULY 19,2001
08410 3 ALUMINUM ENTRANCES

AND WINDOWS



126 ARW/IL ANG / FTU

B. Treatment and Color:

1. Caustic etch and anodic oxide.
2. Meet requirements of AA-M12C22A42.
3. Color: Dark bronze.

2.5 FABRICATION

A.  Methods of Fabrication and Assembly: Manufacturer's discretion, unless
otherwise specified.

B. Reinforcement for Surface Hardware: Manufacturer's standard.

C.  Wind Load: Reinforce mullions as necessary to limit deflection to 1/175 of
span when wind load on wall is 30 psf in addition to dead loads.

D. Assembly: As far as practicable, do fitting and assembly work in shop.
PART 3 EXECUTION

3.1 PREPARATION

A.  Substrate Conditions: Verify acceptability for product installation in
accordance with manufacturer’s instructions.

B.  Field Measurements: Verify actual opening sizes prior to fabrication.
3.2 INSTALLATION
A. Inaccordance with manufacturer’s installation instructions.

B.  Set items straight, level, square, plumb, and at proper elevations and in
alignment with other work .

C.  Securely anchor units to surrounding structure to resist wind loads and to
withstand the normal loads imposed by the operation of the doors.

D. Fasten framing members in place using screws and backing, anchor plugs, or
straps.

1. Accurately cut and fit framing and moldings to result in tightly closed
flush, hairline weathertight joints.

2. No visible unfinished aluminum.

3. Provide concealed attachments and fasteners.
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E.  Door Operation:

1. Swing freely, and without rattle when closed.
2. Swing Type Doors: Head and jamb clearance of 3/32-inch, plus or
minus 1/32-inch.

F.  Seal all joints.
G. Glazing: As specified in Section 08800, GLAZING.
33 PERFORMANCE TESTS

A.  Air Leakage Through Assembly: Maximum 0.06 cfm/minute/sq ft, as
measured in accordance with ASTM E283.

B.  Resistance to Water Infiltration: No leaks in the complete system when tested
in accordance with ASTM E331 at a test pressure of 10.0 psf.

C.  Performance Under Uniform Loading:

1. Test in accordance with ASTM E330 for a wind load of 30 psf.
2. Maximum Deflection: Not to exceed 1/175 of member span.
3. When Load is Removed: No permanent deformation or damage.

3.4 CLEANING

A.  After erection, protect exposed portions from damage by machines, plaster,
lime, paint, acid, cement, or other harmful compounds.

B.  Remove protective materials and clean with plain water, water with soap, or
household detergent.

3.5 PROTECTION

A. Protect adjacent areas and finish surfaces from damage during product
installation.

3.6 SCHEDULES

A.  For tabulation of door and frame characteristics, such as size, type, detail, and
finish hardware requirements, see DOOR SCHEDULE on Drawings.

END OF SECTION
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SECTION 08710
DOOR HARDWARE

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1.  American National Standards Institute (ANSI):
a.  Al15.1, Preparation of Mortice Locks in 1-3/8-inch and
1-3/4-inch Standard Steel Doors and Frames.
b.  Al117.1, Buildings and Facilities-Providing Accessibility and
Usability for Physically Handicapped People.
A156.1, Butts and Hinges (BHMA 101).
A156.4, Door Controls-Closers (BHMA 301).
A156.13, Mortise Locks and Latches (BHMA 621).
A156.16, Auxiliary Hardware (BHMA 1201).
A156.18, Materials and Finishes (BHMA 1301).

©moe Ao

1.2 SUBMITTALS
A.  Shop Drawings:

1. Product Data: Manufacturers' literature for each item of finish hardware
required herein, clearly marked.

2. Finish Hardware Schedule: Furnish complete and detailed schedule,
show product items, numbers, and finishes for all hardware for each
separate opening.

3. Special Tools: Provide listing and description of usage.

B.  Quality Control Submittals:

1 Operations and Maintenance Manual.

2 Manufacturer's Field Service Report.

3. Certification of Hardware Consultant.

4 Manufacturer's Certificate of Proper Installation.

1.3 QUALITY ASSURANCE

A.  Qualifications of Supplier: A recognized supplier of architectural finish
hardware, with warehousing facilities, who has been furnishing hardware in
the vicinity of the Project for not less than 5 years, and who is, or who
employs, an architectural hardware consultant.
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B.  Qualifications of Architectural Hardware Consultant (AHC): Certified by the
Door and Hardware Institute.

1.4 DELIVERY, STORAGE, AND HANDLING
A.  Provide secure storage for all finish hardware until installation is made.

B.  Before delivery, clearly identify and tag each item of hardware with respect to
specified description and location of installation.

1.5 SPECIAL TOOLS

A. Two sets of special tools for installation and maintenance of hardware.
PART 2 PRODUCTS
2.1 MATERIALS

A.  Provide end products of one manufacturer for each product in order to achieve
standardization for appearance, maintenance, and replacement.

B.  Finishes: ANSI A156.18.
2.2 FASTENERS

A.  Stainless steel.
2.3 BUTT HINGES

A. ANSIA156.1.

B.  Quantity per Door Leaf (Minimum):

Door Height Hinges
Up to 5'-0" 1 pair
5-1"to 7'-7" 1-1/2 pair
7'-7" to 10'-0" 2 pairs
10'-1" to 12'-6" 2-1/2 pairs
MKE/160085B1.B1 JULY 19, 2001
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C. Hinge Height (Minimum):

Door Width Hinge Height
Up to 3'-0" 4-1/2"
3'-1" to 4'-0" 5"

Over 4'-0" 6"

D.  Width: Minimum for clearance of trim and 180-degree swing.

E.  Exterior Hinges: Nonremoveable pin.

F.  Joint Tolerance: 0.012-inch maximum, gauged in CLOSED position.
G.  Finish: Satin stainless steel No. 630.

H. Types and Manufacturers:

ANSI/
No. Type Description Stanley Mc-Kinney Lawrence BHMA
H1 Regular weight, two ball- FBB191-32D TB2314 BB4101-32D AS112
races, full mortise,
stainless steel
H3 Pivots furnished by door
manufacturer, including
middle pivot
H4 Extra heavy-weight, four FBB199-32D T4B3386 BB5151-A A5111
ball races, full mortise,
stainless steel

2.4 LOCKS AND LATCH SETS
A. Mortise Locks: ANSI A156.13, Series 1000, Grade 1 and A115.1.

Materials: Brass or stainless steel.

Trim: Wrought or forged lever handles and roses.

Core Cylinders: Interchangeable, removable; minimum of six pins.
Bolt Throw: 5/8-inch minimum.

Lever Backset: 2-3/4 inches.

Manufacturer: Best.

AN e

B.  Finish: Satin chromium-plated No. 626.

C. Locks and Latches: No substitutions allowed.
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2.5

2.6

D.

Types and Manufacturers:

ANSI/
No. Type Description Best BHMA
L1 Mortise entrance lock 35H7F16] F12,F13
with lever handle
L7 Deadlock 83T7K E2151
L17 V series magnetic stripe 35HV7FV16MS
electronic lock with
software, controller,
card encoder and cards
L18 Mortise office lock with 35H7E16J
lever handle
Keying:
1. Lock Cylinders: Operate by a grand master key system that allows for
future expansion.
2. Keylocks: Key new locks into existing Best master key system.
3. Keys: Two per lock (1 keyed, 1 blank); tag with schedule information.
4.  Master Keys: Four; send by registered mail to CONTRACTING
OFFICER.
5. Furnish lock manufacturer's removable core maximum security keying

system.

CONSTRUCTION KEY SYSTEM

A.

B.

Removable construction core system for locks.

See Article MANUFACTURER'S SERVICES under Part 3, EXECUTION.

CLOSERS

A.

B.

ANSI A156.4.

Size closers in accordance with manufacturer's standards. Mount regular arm
closers on pull side of doors. Mount parallel arm closers on push side of
doors. On pair of doors provide closer on active leaf only, unless noted
otherwise.

Finish: Painted finish to match bronze.

MKE/160085B1.B1
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D. Types and Manufacturers:

Type ANSI/
No. Description LCN Sargent BHMA
Cl Regular arm 4010 Series 350 Series C02011
C4 Parallel arm with 4110 Cush-N-Stop 350-PS Series C02021
integral stop Series
C6 Parallel arm with 4110H Cush-N- 350-PSH Series C02061
integral stop and Stop Series
hold-open

2.7 PUSH-PULLS

A.  Solid metal, not plated.

B Finish: Satin stainless steel No. 630, unless indicated otherwise.
C. Plates: Beveled four edges, square corners.
D

Pulls: Bolted through door.

=

Push Plates: Countersink pull-through bolts and cover with push plate.

F.  Types and Manufacturers:

No. Type Description BBW Baldwin
P1 8" x 3/4" Pull handle on plate: 0.050" 1017-3B and 2367 and 2125
x 4" x 16", and push plate: 0.050" x 47-G
8" X 16"

2.8 STOPS AND HOLDERS
A. ANSI Al56.16.
B.  Machine Screws: In threaded anchors at concrete or masonry.
C.  Self-Tapping Screws: At stud partitions, wood, or metal mountings.
D

Metal Risers: For mounting at carpet floors.

=

Finish: Satin chromium-plated No. 626.
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F.  Types and Manufacturers for Each Leaf:

ANSI/
No. Type Description BBW or GJ Baldwin BHMA
S2 Wall bumper WCIX or 4031 or L02241 or
WCIT 4032 L02251
S3 Wall stop-holder W140 or 4090 or L02251 or
W141X 4091 L01351
S4 Floor stop-holder F823X 4096 L01371
S6 Overhead door holder GJ9OM Sargent 590 C012511
2.9 BOLTS
A. ANSIAl56.16.
B.  Finish: Satin chromium-plated No. 626.
C.  Types and Manufacturers:
ANSI/ BHMA
No. Type Description Stanley Lawrence
Bl Top and bottom flush bolts 393-1/2 280 L04201

2.10 KICKPLATES

A. Solid metal, not plated. Bevel four edges.

B.  Width of door leaf less 1-1/2 inches at single leaf and less 1 inch at pairs.
C.  Finish: Satin stainless steel No. 630.
D. Types and Manufacturers: Builders Brass Works, Baldwin, or Cipco as
follows:
I. K1 10 inches high by 0.05-inch thick.

2.11 THRESHOLDS

A.  Thresholds: One-piece full width of opening; extend beyond jamb where
indicated.

B.  Provide with stainless steel machine screws in threaded expansion anchors at
concrete.

C.  Finish: Mill finish aluminum, unless indicated otherwise.
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D. Types and Manufacturers:
No. Type Description Pemko Reese
T2 Saddle (serrated, 4" x 1/4") 270A S404A
T6 Panic exit saddle 2005AV S483AV
2.12 WEATHERSTRIP
A. Finish: Dark bronze anodized aluminum, unless indicated otherwise.
B.  Seal Types and Manufacturers:
No. Type Description Pemko Reese
Rubber or vinyl bulb at jambs and S88D 797B
Wi head, and at meeting stiles of pairs
Door shoe or sweep 309DP DB590DP
Smoke gasket HSS2000 Zero FS3003
Rubber or vinyl bulb at jambs and S88D 797B
W2 head, and at meeting stiles of pairs
Door shoe 222DV DB596DF
Rubber vinyl bulb at jambs and S88D 797B
w3 head, and at meeting stiles of pairs
Door shoe or sweep with drip 3452DP DB597DP
Interlocking watershed 68DR & 347D 202D & 203D
W5 Weather-stripping furnished by
door manufacturer
2.13 MISCELLANEOUS ITEMS
A. Provide as indicated in Hardware Set.
M7 Coordinator
GJ Ives
Model COR-65 469
2.14 SILENCERS
A. Ives, Glynn-Johnson.
B. At metal frame of each hinged door that does not have seals scheduled.
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C.

Three at single leaves and two at pairs.

2.15 TEMPLATES

A.

B.

Fabricate to template hardware applied to metal doors and frames.

Ensure that required templates are furnished to the various manufacturers for
fabrication purposes.

Templates: Make available not more than 10 days after receipt of approved
Hardware Schedule.

2.16 EXIT AND FIRE DOORS

A.

Exit Doors: Always openable from the inside by the simple turn of a lever
handle or push on a panic bar without use of a key or any special knowledge
or effort, to include each leaf of door pairs.

Hardware for Fire Doors: Underwriters Laboratories Inc., Fire Protection
Equipment List.

2.17 KEY CONTROL SYSTEM

PART 3

1. Complete system with standard components such as envelopes, transient
key tags, reserve key tags, receipts and holders, and card index added to
existing cabinet in Flight Simulator Building. Match existing key
control system.

EXECUTION

3.1 INSTALLATION

A. Inaccordance with manufacturer's written instructions.

B. Make Work neat and secure, develop full strength of components, and provide
proper function.

C.  Prevent marring, scratching, or otherwise damaging adjacent finishes during
hardware installation.

D. Latchbolts: Install to engage in strikes automatically, whether activated by
closers or manually.
1.  Inno case shall additional manual pressure be required to engage

latchbolt in strike.
E.  Stops and Holders: Set to allow doors to open as far as possible.
MKE/160085B1.B1 JULY 19, 2001
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H.

L

Wall Mounted Hardware: Install over solid structural backing or solid
blocking in hollow walls.

Thresholds:

1. Cope ends neatly to profile of jamb.
2. Setin sealant and seal ends to jambs.

Hardware: Adjust for easy, noise-free operation.

Replace damaged hardware items.

3.2 MOUNTING DIMENSIONS

A.

Standard Door Hardware Locations: As recommended and published by the
Door and Hardware Institute, except as noted or detailed otherwise.

Door Silencers: Install 3 inches from top and bottom of jamb and 1 inch above
strike at single doors, and 3 inches from edges of doors in head for pairs of
doors.

33 MANUFACTURER'S SERVICES

A.  Deliver permanent lock cores to the site.

B.  Remove temporary construction cores and insert permanent cores.

C. Inspect each lock set to ensure permanent cores are operating satisfactorily.

D. Deliver to CONTRACTING OFFICER change and control keys for the
permanent system.

E.  Return temporary construction cores to the manufacturer.

F.  Furnish manufacturer's representative for the following services at site or
classroom as designated by CONTRACTING OFFICER, for minimum
person-days listed below, travel time excluded:

1. 1 person-day for installation assistance, inspection, and Manufacturer's
Certificate of Proper Installation.
2. 1 person-day for functional and performance testing.
MKE/160085B1.B1 JULY 19, 2001
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34 PROTECTION

A. Cover and protect exposed surfaces of hardware during installation and until
Substantial Completion.

B.  Fit, dismantle, and reinstall finish hardware as required for finish painting
work.

C.  Protect and prevent staining of hardware during construction in accordance
with manufacturer's recommendations.

D. Remove protective measures and permanent lock cylinders installed prior to
final cleaning.

3.5 DOOR SCHEDULE

A.  The Door Schedule on the Drawings is a guide to functional requirements of
each opening.

B.  Provide finish hardware as scheduled. Sizes omitted shall be as recommended
by the manufacturer.

3.6 HARDWARE SETS

HDW-1: Item Type
3 Pivots H3
1 Lock L17
1 Closer C6
1 Threshold T6
1 Weather-strip set W5

HDW-2: Item Type
3 Pivots H3
1 Lock L1
1 Closer C6
1 Threshold T6
1 Weatherstrip set W5
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HDW-3: Item Type
8 Hinges H4
1 Lock (active leaf) L1
2 Closers C4
1 Bolt set (inactive leaf) Bl
2 Kickplates K1
1 Threshold T6
1 Weather-strip set W3
1 Coordinator M7
HDW-4: Item Type
3 Hinges Hl1
1 Lock L18
1 Wall stop S2
1 Kickplate K1
1 Threshold T2
1 Weatherstrip set W2
HDW-5: Item Type
3 Hinges Hl1
1 Dead bolt at 109A only L7
1 Push-pull P1
1 Closer Cl
1 Wall stop-holder S3
1 Kickplate K1
HDW-6: Item Type
3 Hinges Hl1
1 Lock L18
1 Closer Cl
1 Floor stop-holder S4
1 Kickplate K1
1 Threshold T2
1 Weatherstrip set W2
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HDW-7: Item Type
3 Hinges H1
1 Lock L18
1 Closer Cl
1 Wall stop S2
1 Kickplate K1
1 Threshold T2
1 Weatherstrip set W1

HDW-8: Item Type
3 Hinges Hl1
1 Lock L18
1 Closer Cl
1 Wall stop-holder S3
1 Kickplate K1
1 Threshold T2
1 Weatherstrip set W2

HDW-9: Item Type
6 Hinges H1
1 Lock (active leaf) L1
1 Closer (active leaf) C6
1 Overhead door holder (inactive leaf) S6
1 Bolt set (inactive leaf) Bl
2 Kickplates K1
1 Threshold T6
1 Weatherstrip set W3

MKE/160085B1.B1
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PART 1

1.1

1.2

MKE/160085B1.B1
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SECTION 08800
GLAZING
GENERAL
REFERENCES
A.  The following is a list of standards which may be referenced in this section:
1.  American Architectural Manufacturers Association (AAMA):
a. 800, Voluntary Specifications and Test Methods for Sealants.
b.  804.1, Specification for Ductile Back-Bedding Glazing Tapes.
2. American National Standards Institute (ANSI): Z97.1, Safety Glazing
Materials Used in Buildings—Safety Performance Specifications and
Methods of Test.
3. American Society for Testing and Materials (ASTM):
a. (542, Standard Specification for Lock-Strip Gaskets.
b. (€920, Standard Specification for Elastomeric Joint Sealants.
c.  C1036, Standard Specification for Flat Glass.
d C1048, Standard Specification for Heat-Treated Flat Glass-Kind
HS, Kind FT Coated and Uncoated glass.
e.  E774, Standard Specification for Sealed Insulating Glass Units.
4.  Code of Federal Regulations (CFR): 16 CFR 1201, Safety Standard for
Architectural Glazing Materials.
5. Flat Glass Marketing Association (FGMA):
a.  Glazing Manual.
b.  Glazing Sealing Systems Manual.
6.  Sealed Insulating Glass Manufacturer's Association (SIGMA):
Standards and Specifications, Number 65-7-2.
7. Underwriters Laboratories Inc. (UL).
SUBMITTALS
A.  Shop Drawings:
1.  Complete schedule of glass and glazing material to be used for each
purpose.
2. Details of methods of glazing for each type of glazing condition.
3. Catalog cuts of glazing materials with inclusion of glass edge cutting
procedures.
B.  Quality Control Submittals: Documentation of glazer's previous experience
and manufacturer's approval.
C. Factory Label Glass: Nonlabeled glass will be rejected.

JULY 19, 2001
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1.3 DELIVERY, STORAGE, AND HANDLING

A.

B.

Storage:

1.

3.

Support cases on both sides when stored vertically.
After unpacking, place interleaving protection between lites.

Keep glass and interleaving dry by storing inside where temperatures are
above dewpoint, or if outside storage is necessary, cover the glass
interleaving with opaque tarpaulins or plastic and inspect periodically.
Wet interleaving can stain glass.

4.  Avoid exposing stored glass to direct sunlight.

Handling:

1. Stack individual lites on edge and lean them against sturdy uprights at a
slope of 5 to 7 degrees from vertical.

2. Cushion the bottom edges with soft, firm pads free of dirt, grit, glass
chips, or other foreign material.

3. Do not rotate or cartwheel insulating glass units over their corners. Use

a turning device such as a rolling block if units must be rotated.

1.4 SPECIAL GUARANTEE

A.

PART 2

Provide manufacturer's extended guarantee or warranty, with OWNER named
as beneficiary, in writing, as Special Guarantee. Special Guarantee shall
provide for correction, or at the option of the OWNER, removal and
replacement of Work specified in this Specification section found defective
during a period of 5 years after the date of Substantial Completion. Duties and
obligations for correction or removal and replacement of defective Work shall
be as specified in the General Conditions.

PRODUCTS

2.1 MANUFACTURERS

A.

MKE/160085B1.B1

08800

Products of the following manufacturers, that meet these Specifications, may
be used on this Project:

oA LDD =

ASG Industries, Inc.
Libbey-Owens-Ford Glass Co.
PPG Industries, Inc.

Guardian Industries, Corp.
Monsanto Co.

Panlam Industries.

Viracon, Inc.
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2.2 GLAZING MATERIALS

A. Tempered Float Glass (TG): ASTM C1048, Kind FT, Condition A, Type I,
Class 1, clear glass, Glazing Quality B; meeting ANSI Z97.1 and
16 CFR 1201, CI or CII, as applicable; 6-mm minimum thickness.

B.  Wire Glass (WG): ASTM C1036, Type II, Class 1, Form 1, glazing quality,
clear float, UL approved, meeting ANSI Z97.1, with 0.020-inch diameter
welded wire in diamond mesh pattern embedded in 6-mm thickness.

C. Insulating Glass (IG): Insulating glass units with 1/2-inch air space, specified
tinted glass outboard and clear glass inboard, each sheet 5-mm minimum
thickness meeting ASTM E774, Class C, warranted by manufacturer against
failure of edge sealing for minimum 5 years from date of manufacture.

D. Insulating Tempered Glass (ITG): Insulating glass units with 1/2-inch air
space, specified tinted glass outboard and clear glass inboard, each sheet
specified tempered float glass, warranted by manufacturer against failure of
edge sealing for minimum 5 years from date of manufacture.

E.  Tinted glass: Match existing Flight Simulator Training Facility tint color.
23 ANCILLARY MATERIALS

A.  Setting Blocks: Neoprene or EPDM, 70 Shore A durometer hardness,
chemically compatible with sealant used.

B.  Glazing Tape: Polyisobutylene, meeting AAMA 804.1, color as selected.

C. Glazing Channels: Resilient EPDM or vinyl gaskets as provided with
aluminum frames to be glazed.

D. Glazing Sealant: One-component nonsag silicone elastomeric sealant
ASTM (€920, Type S, Grade NS, Class 25, Use G, or AAMA 800.

E.  Gaskets: Preformed Lock-Strip or “zipper” type glazing gaskets meeting
ASTM (C542, as manufactured by:

1. F. H. Maloney Co.; Lock-Strip.
2. Standard Products Co.; Stanlok.

PART 3 EXECUTION
3.1 PREPARATION

A. Do not perform glazing work in damp, foggy, or rainy weather, or when
temperatures are not within range recommended by FGMA “Glazing Manual”.
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B.  Surfaces: Smooth, even, sound, dry, and clean.
C.  Priming: Complete and cured.

D. Measure size of frames to receive glass and compute actual glass size allowing
for edge clearances.

E.  Use wire glass in all glazed openings in labeled fire doors and tempered glass
in all other doors, transoms, and sidelights.

3.2 INSTALLATION OF GLAZING

A.  General: Follow recommendations of glass manufacturer and FGMA “Glazing
Sealing Systems Manual” and the following:

1.  Cutting:
a.  Make concealed edges clean, straight cut, and free from chips and
fissures.
b.  Shop cut all glass. Nipping glass on job not allowed.
c.  Allow for maximum grip on all edges.
2. Positioning Glass:
a.  Set glass with equal bearing on entire width of pane.
b Position sheets of glass with setting blocks.
C Set tong marks of tempered glass at bottom of installed sheet.
d Orient pattern and draw of glass pieces in same direction.
e.  Place glass waves parallel to floor.
f. Set smooth side to exterior.
3. Glazing: In accordance with FGMA “Glazing Manual” and window or
frame and glass manufacturers' printed instructions.
4.  Glass shall not move or rattle.

3.3 HOSE TEST

A.  Use 3/4-inch minimum hose without nozzle. With full stream, flood glazing
from bottom to top.

B.  Correct any leaks disclosed by hose test by reglazing and retesting until
eliminated.

3.4 CLEANING
A. Leave glass and glazing in undamaged condition and ready for final cleaning.
B. Remove excess glazing compound from installed glass.
C. Remove labels from glass surface at time of final cleaning.
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D.  Wash and polish both faces of glass.
3.5 PROTECTION OF COMPLETED WORK
A.  Protection:

1. Keep glass free from contamination by materials capable of staining
glass.

2.  Install tape across lights secured to frames or structure.

3. No tape or marking allowed on glass.

B.  Replacements and Repairs:

1. Prior to Substantial Completion, replace broken, defective, or scratched
glass and repair damaged compounds.

END OF SECTION
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SECTION 09200
LATH AND PLASTER

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American Society for Testing and Materials (ASTM):

a.  A641, Standard Specification for Zinc-Coated (Galvanized)

Carbon Steel Wire.
. C150, Standard Specification for Portland Cement.

c. (841, Standard Specification for Installation of Interior Lathing
and Furring.

d.  C847, Standard Specification for Metal Lath.

e. (897, Standard Specification for Job-Mixed Portland Cement-
Based Plasters.

f. (926, Standard Specification for Application of Portland Cement-
Based Plaster.

g.  C1063, Standard Specification for Installation of Lathing and
Furring for Portland Cement-Based Plaster.

1.2 SUBMITTALS
A.  Shop Drawings: Detailed control joint layout.
B.  Manufacturer’s Literature.

C.  Quality Control Submittals: Documentation of lath and plaster applier's
successful experience for past 5 years on projects of equal size and scope.

1.3 QUALITY ASSURANCE
A. Field Samples:

1. Prepare a 4-foot by 4-foot sample panel of each plaster system on
similar substrate to illustrate surface finish.

2. Approved panels shall establish a standard of quality and finish texture
by which similar work will be evaluated.
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1.4 DELIVERY, STORAGE, AND HANDLING

A.

Keep materials dry; store off ground, under cover, and away from damp
places.

Protect accessories and metal goods against deformation, breakage, staining,
and rusting.

1.5 ENVIRONMENTAL CONDITIONS

A.

PART 2

Temperature: Maintain uniform temperature above 55 degrees F for 24 hours
before, during, and after application in areas receiving lathing and plastering.

Ventilation:

1. Provide ventilation to properly dry plaster during and after its
application.

2. Use temporary air circulators in enclosed areas lacking natural
ventilation.

PRODUCTS

2.1 FRAMING FOR SUSPENDED CEILINGS

A.  Carrying Channels: Cold-rolled steel, 16-gauge, free of rust, coated with
factory-applied rust-inhibitive paint or zinc, 1-1/2 inches deep, weighing not
less than 475 pounds per 1,000 linear feet.

B.  Furring Channels: Cold-rolled steel, 16-gauge, free of rust, coated with
factory-applied rust-inhibitive paint or zinc, 3/4-inch deep, weighing not less
than 300 pounds per 1,000 linear feet.

C.  Tie Wire: Galvanized, soft annealed steel, ASTM A641, 18-gauge minimum.

D. Hanger Wire: Galvanized, soft annealed steel, ASTM A641, 8-gauge
minimum.

2.2 LATH

A.  Expanded Metal Lath: ASTM C847.

1.  Diamond Mesh: Galvanized steel, 3.4 pounds per square yard.

B.  Fasteners for Metal Lath: Galvanized nails or staples of the type recommended
by the lath manufacturer.
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23 ACCESSORIES

A.  For Portland Cement Plaster Systems: Galvanized steel or polyvinyl chloride,
size suitable for the thickness of the plaster.

ACCESSORIES FOR PORTLAND CEMENT PLASTER-SYSTEMS

Material Metalex Keene | Vinyl Tech Fry
Corner bead 1-X #4 PCM-75-75
Casing bead (exposed type) J-Trim #5C JPM 75
Control joint XJ15-3 #20X PCS-75-25
Foundation screed Drip Screed #631 FWS-875
Expansion joint #40 #20 PCS-75-25

24 PORTLAND CEMENT PLASTER MATERIALS

A. Portland Cement: ASTM C150, Type I.

B.  White Cement: True waterproofed white Portland cement conforming to
ASTM C150, Type I; Atlas Medusa white.

C.  Fiber: Strands of alkaline-resistant chopped “Fiberglas™ or goat or cattle hair
or manila fiber of good quality, 1/2 inch to 2 inches long.

D. Sand: ASTM C897.

E. Integral Waterproofing: Sika Corp.; “Sika Red Label” liquid water repellant

Thoroughly mix plaster ingredients.
Use mixed plaster within 1 hour after mixing. Retempering will not be

admixture.
2.5 MIXES
A.  General:
1.
mixing will not be permitted.
2. Use potable water.
3.
4.
permitted.
5.
6.
plastering operation.
7.

MKE/160085.B
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Do not allow material to remain overnight in mixers or mixing boxes.
Clean machines, boxes, tools, and equipment as required during the

At the end of the working day, clean up all tools and equipment.
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B.  Preparation of Lime Putty: Prepare lime putty from hydrated lime in
conformance with the manufacturer's printed directions.

C. Portland Cement Plaster Mix Proportions:

1.

2.

Portland Cement Plaster for Interior Surfaces (All Coats): 1 part
Portland cement by volume, 3 parts sand, 1/4 part lime putty.
Portland Cement Plaster for Exterior Surfaces:

a.  Proportions: Scratch coat and brown coat, 1 cubic foot Portland
cement, 3-1/2 cubic feet base coat sand, 4/10 cubic foot lime
putty. Finish coat, 1 cubic foot Portland cement white, 2 cubic feet
selected sand, 4/10 cubic foot lime putty.

b.  Fiber: Add 2 pounds of fiber to each batch of the scratch and
brown coat mix when used on metal lath or plaster mesh.

c.  Waterproofing: Add 1 quart of integral waterproofing to each
batch of the brown and finish coats of exterior plaster. Increase
quantity of waterproofing material when necessary to conform
with the manufacturer's printed directions.

PART 3 EXECUTION

3.1 PREPARATION

A.  Protection: Protect other portions of the Work.

B.  Surface Preparation: Repair defective surfaces prior to starting Work.

3.2 SUSPENDED CEILING ERECTION

A.  General:
1. Securely brace ceiling areas against sway.
. Prevent runner and furring channel contact with masonry walls.
3. Provide 1-1/2-inch channels around all recessed lighting fixture
openings to support fixtures.
4. Where Work of other trades interferes with normal spacing of hangers

and carrying channels, install additional hangers or channels to properly
suspend the ceiling.

B.  Hanger Wires:

1.

2.

3.

MKE/160085.B1.B1
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C.  Main Carrying Channels:

1. Space channels maximum 4 feet 0 inch on center and 6 inches from
parallel walls; run channels at right angles to the length of the joists.

2. Overlap splices 12 inches minimum, interlock flanges, and securely tie
near each end of splice with double loops of tie wire.

D.  Furring Channels:

1. Attach furring channels to carrying channels at right angles, space at

16 inches OC.
2. Securely saddle tie furring to the main channels at each crossing.
3. Overlap splices in cross-furring 8 inches minimum, interlock flanges,

and securely tie near each end of splice with two loops of tie wire.
33 APPLICATION OF METAL LATH TO FRAMING

A.  Apply to framing in strict accordance with ASTM C841 and the
manufacturer's printed directions.

34 APPLICATION OF METAL LATH FOR EXTERIOR
A. Conform to ASTM C1063.
B.  Cover framing with underlayment before application of lath.

C.  Install underlayment horizontally with upper sheet overlapping the lower by
3 inches (shingle fashion) to shed moisture.

D. Coordinate Work with metal flashings.

E.  Apply metal lath over the underlayment in conformance with manufacturer's
printed directions.

F. Install accessories.
3.5 JOINTS BETWEEN DIFFERENT MATERIALS USED FOR PLASTER BASE

A.  Where metal lathed surfaces join surfaces of other materials to be used for a
plaster base, extend metal lath across the junction, lapping at least 4 inches
each side of joint for the entire height or width.

3.6 ACCESSORIES

A. Install accessories plumb or level, straight, and true to line.
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B.

Tie with wire or nail at 12-inch intervals to metal or gypsum lath as required
to accomplish the construction.

Provide corner beads at external angles, casing beads where indicated and
where plaster abuts unplastered surfaces, metal screeds, and other accessories
as shown and required.

3.7 PORTLAND CEMENT PLASTER APPLICATION

A.

B.

Conform to ASTM C926, except as specified.

Scratch Coat: Apply with sufficient pressure to completely embed the metal
reinforcement or to force it into the masonry surfaces.

1. Thickness: Full 3/8-inch coat.
2. Cross-scratch and after initial set damp-cure for 48 hours, or until brown
coat is applied.

Brown Coat: After scratch coat has set, but not less than 24 hours after
application, apply over the dampened scratch coat with sufficient pressure to
form a good bond.

1. Thickness: Full 3/8-inch coat.
Rod and level brown coat and roughen with a broom in preparation for
the finish coat.

3. After the coat has set, damp-cure for a period of 7 days or until the
finish coat is applied.

Finish Coat: Apply not less than 7 days after the brown coat, and keep damp
for 2 consecutive days thereafter.

1. Give Portland cement plaster a hand-troweled—textured finish matching
existing.

2. Finish plaster to a true, hard surface texture of the approved sample
panel.

3. After the coat has set, damp-cure for 48 hours by means of a fog spray
that will keep the surface continuously damp.

3.8 APPLICATION THICKNESSES

A. Provide thicknesses in table below, measured from the face of plaster base to
finished plaster surface.
B. Install wood or metal grounds, or plaster screeds, to assure required thickness.
MKE/160085.B1.B1 JULY 19, 2001
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C. Increase plaster thickness where necessary to meet building code

requirements.
Thickness of Plaster
Plaster Base Including Finish Coat (Inches)

All other types of lath 1/2 minimum
Unit masonry 5/8 minimum
Vertical monolithic concrete 5/8 maximum
surfaces

Horizontal monolithic 3/8 maximum
concrete surfaces 1/8 minimum
Metal lath (Portland cement 3/4 minimum
plaster)

Masonry 5/8 minimum

3.9 FIELD QUALITY CONTROL

A. COTR/CM will take samples from plaster work in-place to verify
conformance with intent of Contract Documents. Areas represented by
samples that show oversanding will be rejected.

3.10 REPAIRING DEFECTIVE WORK

A. Plaster surfaces containing cracks, blisters, pits, checks, or discoloration’s will
be considered defective and will not be acceptable.

B.  Patching of defective Work will be permitted only when approved by the
COTR/CM; match existing in texture and color.

C.  Cut and repair plaster for installation of omitted Work.

D.  Patch lath and plaster what has been cut or damaged due to installation of
materials or equipment after the plaster has been applied.

3.11 CLEANING
A. Remove excess plaster from building surfaces and clean.

END OF SECTION
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SECTION 09250
GYPSUM BOARD

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American Society for Testing and Materials (ASTM):

a. A641, Standard Specification for Zinc-Coated (Galvanized)
Carbon Steel Wire.

. C36, Standard Specification for Gypsum Wallboard.

c. (475, Standard Specification for Joint Compound and Joint Tape
for Finishing Gypsum Board.

d. (€645, Standard Specification for Non-Load (Axial) Bearing Steel
Studs, Runners (Track), and Rigid Furring Channels for Screw
Application of Gypsum Board.

e.  C754, Standard Specification for Installation of Steel Framing
Members to Receive Screw-Attached Gypsum.

f. C840, Standard Specification for Application and Finishing of
Gypsum Board.

g.  Cl1002, Standard Specification for Steel Drill Screws for the
Application of Gypsum Board or Metal Plaster Bases.

h.  C1047, Standard Specification for Accessories for Gypsum
Wallboard and Gypsum Veneer Base.

2. Gypsum Association (GA):

a. 214, Levels of Gypsum Board Finishes.

b. 216, Recommended Specifications for Application and Finishing
of Gypsum Board.

1.2 SUBMITTALS
A.  Shop Drawings:

1. Control joint pattern proposed for gypsum board.
Control joint pattern proposed for gypsum soffit.

3. Manufacturer's list of items and materials proposed for use, with
descriptive literature for each system used.
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1.3 QUALITY ASSURANCE

A.  General: Regardless of the minimum specifications herein, utilize materials
and applications recommended by the manufacturer.

B.  Applicator's Qualifications: Use only workers regularly employed in this type
of work who can show experience in the application of similar materials and
the specific systems specified.

1.4 DELIVERY, STORAGE, AND HANDLING

A.  Delivery: Deliver fire-rated materials bearing testing agency label and required
fire classification numbers.

B.  Storage:
1. Store materials inside, under cover, stacked flat, off floor.
2. Stack gypsum board so that long lengths are not over short lengths.
3. Avoid overloading floor system of storage area.
4.  Store adhesives and finishing compounds in dry areas; protect against

freezing at all times.

1.5 ENVIRONMENTAL CONDITIONS

A.  Temperature:

1.

In areas receiving gypsum board installation, maintain temperature
range between 55 and 70 degrees F for 24 hours before, during, and after
gypsum board and joint treatment application.

In areas receiving veneer plaster, where outside air temperature is less
than 50 degrees F, maintain interior temperature range between

50 degrees F and 80 degrees F for a period of 1 week before, during, and
1 week after application of veneer plaster, base, and joint treatment.

B. Ventilation:

1.

2.

MKE/160085B1.B1
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Provide ventilation during and following adhesives and joint treatment
applications.

Use temporary air circulators in enclosed areas lacking natural
ventilation.

Keep air circulation at a minimum level during veneer plastering to
avoid excessive drying.

Under slow drying conditions, allow additional drying time between
coats of joint treatment.

Protect installed materials from drafts of ambient air during hot, dry
weather.
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PART 2

2.1

PRODUCTS
GYPSUM BOARD

A. Regular Board (GWB): ASTM C36, 5/8-inch thick with tapered edges, unless
noted otherwise on Drawings.

B.  Fire-Rated Board (GWBX): ASTM C36, Type X, 5/8-inch thick with tapered

edges.
22 FASTENERS FOR GYPSUM BOARD
A.  Screws: ASTM C1002, self-drilling, self-tapping, bugle head, for use with
power-driven tool.
1. Type S, 1-inch long for gypsum board to sheet metal.
2. Type W, 1-1/4 inches long for gypsum board to wood.
23 JOINT TREATMENT MATERIALS
A.  Joint Tape for General Interior Applications: ASTM C475, perforated tape.
B.  Joint Compound for General Interior Applications: ASTM C475, all-purpose,
ready-mixed compound.
2.4 ANCILLARY MATERIALS
A.  Adhesives: As recommended by gypsum board manufacturer for intended use.
B.  Sound Attenuation Blankets: As specified in Section 07210, BUILDING
INSULATION.
C.  Acoustical Sealant: Nonsetting and nonstaining as manufactured by DAP,
United States Gypsum, Tremco, or Ohio Sealants, Inc.
2.5 METAL ACCESSORIES
A.  ASTM C1047, Zinc-Coated Metal.
1. Corner Bead: 1-1/4 inch by 1-1/4 inch:
a.  United States Gypsum; Dur-A-Bead.
b. Gold Bond; standard corner beads.
2. Edge Trim:
a.  United States Gypsum; 200B metal trim.
b.  Gold Bond; No. 200 casing bead.
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2.6

2.7

PART 3

3.1

B.

3. Metal Control Joint:
a.  United States Gypsum; No. 093.
b.  Gold Bond; E-Z strip control joint.

Wire:

1. Tie Wire: Galvanized, soft annealed steel, ASTM A641, 18-gauge
minimum.
2. Hanger Wire: Galvanized, mild steel, ASTM A641, 8-gauge minimum.

LIGHT-GAUGE METAL FRAMING

A.

Carrying Channels: Cold-rolled steel, 16-gauge, free of rust, coated with
factory-applied rust-inhibitive paint, 1-1/2 inches deep, weighing not less than
475 pounds per 1,000 linear feet.

Furring Channels: Roll-formed hat shaped section of 25-gauge galvanized
steel with a face width of 1-3/8 inches and a depth of 7/8 inch.

Resilient Furring Channels: Roll-formed section of 25-gauge galvanized steel
with face width of 1-1/2 inches designed for resilient attachment of gypsum
board to framing.

1.  Manufacturers and Products:
a.  United States Gypsum; RC-1 channel.
b.  Donn Corp.; DG-8 resilient channels.

NONSTRUCTURAL METAL FRAMING MEMBERS

A.

ASTM C645, 20-gauge galvanized I and C-studs with 1-5/8-inch flanges, and
ancillary items for interior wall framing, shaft walls, and ceiling framing.

Dry wall studs, tracks, shaft wall studs, Z-furring channels, and accessories as
manufactured by:

1. United States Gypsum.
2. Dale/Incor.
3. Gold Bond.

EXECUTION

EXAMINATION

A.

Inspect surfaces to receive gypsum board and related materials before
beginning work and report to COTR/CM any defects in such work which will
adversely affect the quality of work specified herein.
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3.2 PREPARATION

A.  General: Provide, install, and maintain necessary scaffold, staging, trestles,
planking, and temporary heating, lighting, and ventilation as necessary for the
duration of the gypsum board work.

B. Protection: Protect work of other trades.

C. Coordination:

1.

2.

Coordinate work with that of other trades. Check specifications and
drawings of other trades to determine parts of work requiring
coordination.

Cut and repair gypsum board systems for installation of omitted work.

D.  Surface Preparation: Repair defective surfaces prior to starting work. Prepare
as specified for application of specific materials.

33 ERECTION OF SUSPENDED CEILING

A. General:

1.

Securely brace all ceiling areas against sway as required by code for
seismic control.

2. Let neither runner nor furring channels into or come in contact with
masonry walls.

3. Provide 1-1/2-inch channels around recessed lighting fixture openings to
support fixtures.

B.  Hangers:

1. Space not over 4 feet 0 inch on center (OC) in direction of runners and
within 6 inches of ends of runners.

2. Securely attach to structure above and provide for full saddle tie to main
runner at indicated height.

3. Install additional hangers at ends of each suspension member and at
light fixtures, 6 inches from vertical surfaces.

4. Do not splay wires more than 5 inches in a 4-foot vertical drop.

5. Provide four-way wire splays at 45 degrees from main runner to support
structure for every 144 square feet of ceiling area to prevent sway.

6.  Wrap wire minimum three times horizontally, turning ends upward.
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Where hanger wires cannot be hung vertically from structure above
because of ducts, pipes, cable trays, or other interferences, provide
trapezes of steel channels (minimum 2-inch deep, 16-gauge cold-rolled
carrying channels) hung on steel rods or 8-gauge wire from structural
members above. Hang ceiling wires from trapezes or similar members
supporting ducts or pipes. Do not hang directly from ducts or pipes.

C.  Main Runner Channels:

1.

2.

Run main runner channels spaced not more than 4 feet OC, and 6 inches
from parallel walls, at right angles to the length of the joists.

Overlap splices in main runners 12 inches minimum, interlock flanges,
and securely tie near each end of splice with double loops of tie wire.

D.  Furring Channels:

1.

2.

3.

Attach furring channels to main runners at right angles, space at

16 inches OC.

Securely saddle tie furring to the main runners at each crossing or
equivalent clips or attachments.

Splices in Cross-Furring: Lap 8 inches minimum, interlock flanges, and
securely tie near each end of splice with two loops of tie wire.

34 ERECTION OF LIGHT-GAUGE NONSTRUCTURAL METAL FRAMING

A.  Layout: Align partitions as shown on the Drawings.

B.  Tracks:
1. Attach metal runner tracks to floor slabs with suitable fasteners located
2 inches from each end and spaced not more than 24 inches OC.
2. Where partitions terminate at suspended or framed ceilings attach top
tracks to suspended ceiling with toggle or molly bolts spaced
24 inches OC.
3. Where partitions terminate at underside of concrete or metal decking
attach deflection channels to substrate with suitable fasteners located
2 inches from each end and spaced not more than 24 inches OC. Locate
partition top tracks within deflection channels with a minimum top
clearance of 1 inch. Do not attach track to channel.
C.  Studs:
1. ASTM C754.

MKE/160085B1.B1
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2. Following manufacturer's printed instructions, position studs vertically,
engaging floor and ceiling tracks and spaced as noted on Drawings.
3. Splice: When necessary, use 8-inch nested lap and one positive

attachment per stud flange.

4.  Place in direct contact with doorframe jambs, abutting partitions, and
partition corners. Provide for anchorage of doorframes to studs.

5. Anchor all studs for shelf-walls and those adjacent to window and
doorframes, partition intersections, and corners to ceiling and floor
runner flanges. Securely anchor studs to jamb and head anchor clips of
door or borrowed-light frames by bolt or screw attachment.

6.  Over metal door and borrowed-light frames, place horizontally a cut-to-
length section of runner, with a web-flanged bend at each end, and
secure with one positive attachment per flange. Position a cut-to-length
stud (extending to ceiling runner) at vertical panel joints over doorframe
header.

7. Locate studs at abutting construction, partition intersections, and
partition corners.

8. Spacing: At 16 inches OC, unless otherwise required by manufacturer.

9. At Doorframes and Cased Openings:

a.  Full height double studs, No. 20-gauge minimum, secured to jamb
anchors by bolts, screws, or welds.

b.  Header Track: Secure to frame head anchors and double studs.

c.  Provide double channel stiffeners through studs above frame and
extend at least one stud space beyond each jamb.

10.  Windows: Similar framing to door openings with stiffeners both above
and below.

11.  Wall Mounting Accessories: Provide channels, horizontal studding,
No. 16-gauge sheet 8 inches by 2 inches greater than stud spacing, or
other members within walls as required to provide secure and adequate

support.
D. Furring:
1. Space furring channels the same as studs or as shown.

Around columns and beams construct furring as shown using metal
studs and furring channels securely tied together and anchored in-place.
3. Attach resilient furring channels to wood framing with screws.

3.5 APPLICATION OF GYPSUM BOARD
A.  Inspection and Preparation:

1. Check framing for accurate spacing and alignment.
2. Verify that spacing of installed framing does not exceed maximum
allowable for thickness of gypsum board to be used.
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Verify that frames are set for thickness of gypsum board to be used.
4. Do not proceed with installation of gypsum board until deficiencies are
corrected and surfaces to receive gypsum board are acceptable.

5. Protrusions of framing, twisted framing members, or unaligned
members must be repaired before installation of gypsum board is
started.

B.  General:

1. Meet requirements of ASTM C840 and GA-216.

2. Joints: Use gypsum board of maximum lengths to minimize end joints.
Stagger end joints when they occur. Locate end joints as far as possible
from center of wall or ceiling. Abut gypsum board without forcing.
Neatly fit ends and edges of gypsum board. Do not place butt ends
against tapered edges.

3. Support ends and edges of gypsum board panels on framing or furring
members except for face layer of double layer and where ends are back
blocked and floated.

4.  Use metal edge trim where gypsum board abuts another material and
where shown or noted on Drawings.

5. Use cementitious board in toilet and janitor room walls behind ceramic
tile and elsewhere as indicated on Drawings.
6.  Follow manufacturer's recommendation of good practice.

C.  Over Framing:

1.  Apply gypsum board first to ceiling and then to walls for single layer
horizontal application.

2. Use vertical application for fire-rated walls.

3. Fasten gypsum board securely to framing using double nailing, screw, or
adhesive method.

D. Sound-Rated Partitions:

1.  Fabricate and erect in accordance with manufacturer's printed
instructions for the required rating.

2. Install attenuation blankets as detailed.

3. Seal with acoustical sealant perimeter edges of gypsum board, joints
around penetrations, and other joints as noted.

3.6 JOINT SYSTEM
A.  All exposed or cut edges shall be neatly finished with beads or trim.

B. Interior Gypsum Board: Conform to ASTM C840.
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C. Required: On exposed gypsum board, under ceramic tile and wall covering,
and behind casework.

D.  Prefill: Fill V-grooves formed by abutting rounded edges of gypsum board
with prefill joint compound. Fill V-joint flush and remove excess compound
beyond groove. Leave clear depression to receive tape. Permit prefill joint
compound to harden prior to application of tape.

E.  Taping and Finishing Joints:

1.

Taping or Embedding Coat: Apply compound in thin, uniform layer to
joints and angles to be reinforced. Apply reinforcing tape immediately.
Center tape over joint and seat tape into compound. Leave
approximately 1/64-inch to 1/32-inch compound under tape to provide
bond. Apply skim coat immediately following tape embedment but not
to function as fill or second coat. Fold tape and embed in angles to
provide true angle. Dry embedding coat prior to application of fill coat.
Filling Coat: Apply joint compound over embedding coat. Fill taper
flush with surface. Apply fill coat to cover tape. Feather out fill coat
beyond tape and previous joint compound line. For joints with no taper,
feather out at least 4 inches on either side of tape. Do not apply fill coat
on interior angles. Allow fill coat to dry prior to application of finish
coat.

Finishing Coat: Spread joint compound evenly over and beyond fill coat
on joints. Feather to smooth uniform finish. Apply finish coat to taped
angles to cover tape and taping compound. Sand final application of
compound to provide surface ready for decoration.

Filling and Finishing Depressions: Apply joint compound as first coat to
fastener depressions. Apply at least two additional coats of compound
after first coat is dry. Leave filled and finished depressions level with
plane of surface.

F.  Finishing Beads and Trim:

1.

MKE/160085B1.B1
09250

First Fill Coat: Apply joint compound to bead and trim. Feather out
from ground to plane of the surface. Dry compound prior to application
of second fill coat.

Second Fill Coat: Apply joint compound in same manner as first fill
coat. Extend beyond first coat onto face of gypsum board. Dry
compound prior to application of finish coat.

Finish Coat: Apply joint compound to bead and trim. Extend beyond
second fill coat. Feather finish coat from ground to plane of surface.
Sand finish coat to provide flat surface ready for decoration.
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3.7 FINAL FINISHES
A. Levels of Finish: Conform to GA-214.
B. Level 1:

1. Taping or embedding coat only.

2. Use in concealed areas, and where indicated, unless a higher level is
required for fire-resistive or sound-rated assemblies.

C. Level 3:

1. Taping, filling, and finishing coats.

2. Use on surfaces indicated to have ceramic tile.
D. Level 4

1. Taping, filling, and finishing coats plus two separate coats applied over
joints, angles, fastener heads, and trim accessories.

2. Sand between coats and after last coat.

3. Use on surfaces indicated to receive wall coverings.

E. Level5:

1. Same as Level 4, plus a thin, smooth, uniform skim coat of joint
compound, or product specially formulated for this purpose, over entire
surface.

2. Produce surfaces free of tool marks and ridges, ready for decoration.

3. Use on surfaces not indicated otherwise, those indicated to receive gloss,
semi-gloss, and nontextured flat paints, and where indicated.

3.8 ADJUST AND CLEAN
A. Clean: Remove droppings or texture overspray from walls, windows, and
floor, leaving room clean for following trades.
B.  Ridging:

1. Do not repair ridging until condition has fully developed, approximately

6 months after installation or one heating season.

a.  Sand ridges to reinforcing tape without cutting through tape.

b.  Fill concave areas on both sides of ridge with topping compound.

c.  After fill is dry, blend in topping compound over repaired area.

2. Fill cracks with compound and finish smooth and flush.
END OF SECTION
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PART 1

1.1

1.2

SECTION 09300
TILE
GENERAL
REFERENCES
A.  The following is a list of standards which may be referenced in this section:
1.  American National Standards Institute (ANSI):
a. A108.1A, Glazed Wall Tile, Ceramic Mosaic Tile, Quarry Paver
Tile and Glazed Paver Tile installed with Portland Cement Mortar.
b.  A108.4, Ceramic Tile installed with Water-Resistant Organic
Adhesives.
c.  Al18.1, Dry-Set Portland Cement Mortar.
d. Al18.4, Latex-Portland Cement Mortar.
e. A137.1, Ceramic Tile.
2. American Society for Testing and Materials (ASTM):
a.  A497, Standard Specification for Steel Welded Wire Fabric,
Deformed, for Concrete Reinforcement.
b.  Cl144, Standard Specification for Aggregate for Masonry Mortar.
c.  CI150, Standard Specification for Portland Cement.
d.  C206, Standard Specification for Finishing Hydrated Lime.
e. (€207, Standard Specification for Hydrated Lime for Masonry
Purposes.
f. C847, Standard Specification for Metal Lath.
g. (920, Standard Specification for Elastomeric Joint Sealants.
h. D226, Standard Specification for Asphalt-Saturated Organic Felt
Used in Roofing and Waterproofing.
3.  Tile Council of America (TCA):
a.  Handbook for Ceramic Tile Installation.
b.  Handbook for Limitations.
SUBMITTALS
A.  Samples for color selection.
B.  Manufacturer’s literature.
C.  Quality Control Submittals:

1. Certification of Compliance: For tile, mortar, grouts, and adhesives.
2. Manufacturer's Instructions: For storage, mixing, application, cleanup,
and use of proposed mortars, grouts, and adhesives.

MKE/160085B1.B1

09300

JULY 19, 2001
1 TILE



126 ARW/IL ANG / FTU

3. Tile Manufacturer's Maintenance Guidelines: For OWNER's use in
maintaining ceramic tilework specified herein.

1.3 ENVIRONMENTAL REQUIREMENTS

A.  Set and grout tile in Portland cement mortar when ambient temperature is at
least 50 degrees F and rising. Follow ANSI A108.1A.

B.  Comply with minimum temperature recommendations of manufacturers for
bonding and grouting materials other than Portland cement mortar.

1.4 EXTRA MATERIALS

A.  Tile: Furnish extra 2 percent of each tile used in clean, marked cartons for
OWNER's future use.

PART 2 PRODUCTS
2.1 MANUFACTURERS
A.  Materials and products specified in this section shall be products of:

1. Crossville Ceramics, Cross Colors.
2. Daltile.

2.2 MATERIALS

A. Glazed Ceramic Mosaic Floor and Wall Tile: (CT) ANSI A137.1, Paltile,
cushion edge, nominal face size 2 inches by 2 inches, face finished with matte
glazed finish. Colors:

1.  DK-14 Light Gray, field tile in rest rooms.
2. DK-23 Cobalt Blue, accent tile in Men’s Room.
3. DK-319 Deep Sea, accent tile in Women’s Room.

B.  Unglazed Porcelain Stoneware Floor Tile (UPST): ANSI A137.1.

1. Manufacturer and Product: Flor Gres; Rocks COLORMASSA.
. Size and Pattern: As shown on Drawings.
3. Color:
a.  Alpi, field tile.
b.  Appalachi, accent tile 1.
C. Andes, accent tile 2.

C.  Trim Shapes and Bases: Type, color, and finish to match wall tiles.
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D. Marble Thresholds: White, honed Italian marble, Grade A, first quality, free
from cracks, chips, stains, or other defects, uniform in tone and coloring; long,
single bevel for thresholds.

E.  Metal Lath and Accessories for Scratch Coat:

1.  ASTM C847, diamond mesh, flat expanded, galvanized metal weighing
not less than 2.5 pounds per square yard.

2. 18-gauge galvanized steel wire for lacing laps and securing metal lath to
metal studs.

F.  Portland Cement Mortar:

1. Portland Cement: ASTM C150, Type 1.
2. Sand: ASTM C144.
3. Hydrated Lime: ASTM C206 or ASTM C207, Type S.
4. Water: Clean and potable.
5. Mortar Bed Reinforcement: Either of the following:
a. Welded Wire Fabric: ASTM A497, size 2-inch by 2-inch mesh,
16/16 wire.
b.  Expanded Metal Reinforcement: ASTM C847, galvanized with
minimum weight of 1.8 pounds per square yard.

G. Cleavage Membrane: Either asphalt-saturated organic felt meeting
ASTM D226, Type 1, plain, or polyethylene sheeting with minimum thickness
0f 0.004 inch.

H.  Dry-Set Mortar: ANSI A118.1, TCA Formula 759, gray.

L Latex-Portland Cement Mortar: ANSI A118.4.

2.3 ANCILLARY MATERIALS

A.  Expansion Joints:

1. Sealant: Silicone rubber type, meeting ASTM C920, Type S, Grade P,
Class 25, Use T, color to match grout, with Shore A hardness of
minimum 25 for joints in horizontal surfaces and minimum 35 in traffic
areas.

2. Backup Material: Flexible and compressible type, nonstaining and
compatible with sealants used.

B.  Edge Strips: Stainless steel, Alloy 316 flat bar, 1/8 inch by depth of tile and
mortar.

C.  Sealer: Hillyard Chemical Co., Cemseal II or Thompson's Water Seal 101.

MKE/160085B1.B1 JULY 19, 2001
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D.

E.

PART 3

Tile Cleaner: Neutral tile cleaner solution acceptable to tile manufacturer.
Construction Paper: Heavy-duty, nonstaining Kraft paper.

EXECUTION

3.1 PREPARATION

A.

E.

F.

Examine surfaces to receive ceramic tile, setting beds, or accessories prior to
tile installation.

Correct defects or adverse conditions affecting quality and execution of tile
installation.

Tolerances for Surfaces to Receive Tile:

1. Portland Cement, Dry-Set, Epoxy, and Furan Mortar Methods:
a.  Maximum Variation in Subfloor Surface: 1/4 inch in 10 feet.
b.  Maximum Variation in Vertical and Ceiling Surfaces: 1/4 inch in
8 feet.

Grounds, anchors, plugs, hangers, bucks, electrical and mechanical work, in or
behind tile, to be installed prior to proceeding with tilework.

Protection: Protect adjoining work surfaces before tilework begins.

Make substrate firm, dry, clean, and free of oily or waxy films.

32 INSTALLATION

A. Prepare surfaces, fit, set, or bond tile, grout and clean tile in accordance with
applicable requirements of ANSI Standards for setting method specified,
except as otherwise noted.

B.  Trim: Provide bases, caps, stops, returns, trimmers, and other shapes to finish
installation.

C.  Setting Wall Tile (Thin-Set Application):

1. On Cementitious Board Units Over Metal Studs: Meet TCA
Method W244.
2. Use latex-portland cement.
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Setting Floor Tile (Conventional Application):

1. On Subfloor: Meet TCA Method F111.
2. Use latex-portland cement grout.

Setting Floor Tile for UPST (Thin-set Application):

1. On Concrete: Meet TCA Method F113 with latex-portland cement
grout.
2. Locate tile joints at floor control joints.

Setting Marble (Thin-Set Application):

1. Window Stool: ANSI A108.4. Install continuous lengths at each
window opening.
2. Thresholds: Install thresholds with same method as adjacent tile.

Edge Strips:

1. At openings without thresholds and similar discontinuous edges of thin-
set tile floors.

2. Where ceramic tile floors are adjacent to other flooring material at same
level.

3. Where ceramic tile cove base is combined with other types of flooring.

33 CLEANING AND SEALING
A.  Clean tile surfaces thoroughly on completion of grouting.
B.  Remove grout haze, observing tile manufacturer's recommendations as to use
of acid and chemical cleaners.
C. Rinse tilework thoroughly with clean water before and after using chemical
cleaners.
D. Polish surface of glazed tilework with soft cloth.
E.  After grout has cured for 10 days, clean and seal nonglazed tiles following
sealer manufacturer's instructions and recommendations.
3.4 PROTECTION
A.  From Construction Dirt:
1. Apply protective coat of neutral cleaner solution, 1 part cleaner to 1 part
water, to clean completed tile walls and floors.
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2. Cover tile floors with heavy-duty, nonstaining construction paper,
masked in-place.

3. Just before substantial completion, remove paper and rinse protective
coat of neutral cleaner from tile surfaces.

B.  From Traffic:

1. Prohibit foot and wheel traffic from using newly tiled floors for at least
7 days.

2. Place large, flat boards in walkways and wheelways for 7 days where
use of newly tiled floor with cement type grout is unavoidable.

END OF SECTION
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SECTION 09510
ACOUSTICAL CEILINGS

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards that may be referenced in this section:

1. American Society for Testing and Materials (ASTM):

a. A641, Standard Specification for Zinc-Coated (Galvanized)
Carbon Steel Wire.

b. C635, Standard Specification for the Manufacture, Performance,
and Testing of Metal Suspension Systems for Acoustical Tile and
Lay-In Panel Ceilings.

c. €636, Standard Practice for Installation of Metal Ceiling
Suspension Systems for Acoustical Tile and Lay-In Panels.

d.  E1264, Standard Classification for Acoustical Ceiling Products.

1.2 SUBMITTALS
A.  Shop Drawings:

1. Detailed layout of grid indicating hanger spacing, fastening and splicing
details, change in level details, and access location.

2. Manufacturer's recommendation for installation of system.

3. Manufacturer’s literature and specific design and technical data.

1.3 DELIVERY, STORAGE, AND HANDLING

A.  Deliver materials with manufacturer's labels indicating brand name, pattern,
size, thickness, and fire rating.

B.  Store materials in original protective packaging to prevent soiling, physical
damage, or wetting.

1.4 ENVIRONMENTAL REQUIREMENTS

A.  Maintain humidity of 65 percent to 75 percent in area where acoustical
materials are to be installed for 25 hours before, during, and 25 hours after
installation.

B.  Maintain a uniform temperature of 55 to 70 degrees F prior to and during
installation of materials.
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1.5 EXTRA MATERIAL

A.  Additional acoustical units from the same production run as installed equal to
1 percent of area.

PART 2 PRODUCTS

2.1 SUSPENSION SYSTEMS

A.  All suspension system components, materials, and accessories shall be the
product of a single manufacturer.

B. ASTM C635, Intermediate Duty:

1.  Exposed Aluminum Tee Grid:
a Non-rated, light-duty, spaced to fit lay-in panels.
b.  Color: White.
c.  Exposed Flangewidth: 9/16-inch.
d Edges: Single molding to match grid.
e.  Manufacturers: Armstrong; Exposed Tee Grid.
2. Hanger Wire: ASTM A641, minimum 12-gauge, galvanized, soft-
annealed, mild steel wire.
Wire Ties: ASTM A641, 18-gauge, galvanized, annealed steel wire.
4.  Furnish manufacturer’s hold down clips and accessories required for a
complete system in a seismic zone.

(98]

22 ACOUSTICAL UNITS
A. Recessed Edge Lay-In Panels:

Material: Fire-resistive mineral fiber, Class A.

Reference Specification: ASTM E1264, Type III, Form 1.
Pattern: Fine texture.

Noise Reduction Coefficient (NRC): 0.70.

Ceiling Attenuation Class (CAC): 35.

Light Reflectance: LR 0.80.

Nominal Size: 24-inch by 24-inch by 5/8-inch thick.

Edges: Tegular, beveled.

Finish and Color: Painted white.

0. Manufacturers and Products: Armstrong; Designer Minatone.

S A U o e
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PART 3

3.1

32
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EXECUTION

SEQUENCING

A. Layout grid.

B.  Coordinate with mechanical and electrical equipment in framing and cutting
material around ceiling penetrations.

C. Install suspension systems after mechanical work above is complete.

D. Install acoustical units.

INSTALLATION OF SUSPENDED GRID SYSTEM

A.

Hang level and in straight alignment directly from structure in accordance
with ASTM C636 and the manufacturer's current printed instructions for type
of installation required for this project.

Hanger Wires:

1.

Space maximum 4 feet on center each direction and securely attach to
structure above.

2.  Install additional hangers at ends of each suspension member and at
light fixtures, 6 inches from vertical surfaces.

3. Do not splay wires more than 5 inches in a 4-foot vertical drop.

4.  Provide four-way wire splays at 45 degrees from main runner to support
structure for every 144 square feet of ceiling area.

5. Wrap wire minimum three times horizontally, turning ends upward.

6.  Where hanger wires cannot be hung vertically from structure above
because of ducts, pipes, cable trays, or other interferences, provide
trapezes of steel channels (minimum 2-inch deep, 16-gauge cold-rolled
carrying channels) hung on steel rods or 8-gauge wire from structural
members above. Hang ceiling wires from these trapezes or similar
members supporting ducts or pipes. Do not hang directly from ducts or
pipes.

7. Follow suspension system manufacturer’s instructions for modified
installation required in a seismic zone.

Edge Molding:

1. Install at intersection of suspended ceiling and vertical surfaces.

. Miter corners where moldings intersect or install corner caps.

3. Attach to vertical surface with mechanical fasteners.

JULY 19, 2001
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D. Provide additional channels, hangers, and trapezes as required to support
edges of ceiling around and under mechanical and electrical work.

3.3 INSTALLATION OF ACOUSTICAL UNITS

A. Install with pattern running in one direction upon completion of suspended
grid system and other concealed work.

B.  Place material to bear all around on suspension members.
34 CLEANING

A. Clean soiled or discolored unit surfaces after installation.

B.  Touch up scratches, abrasions, voids, and other defects in painted surfaces.
3.5 SCHEDULE OF CEILING TYPES

A.  Areas to Receive Acoustical Ceilings: Indicated on Interior Finish Schedule
on Drawings by SAT.

END OF SECTION
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SECTION 09653
RESILIENT FLOORING

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American Society for Testing and Materials (ASTM): F1066, Standard
Specification for Vinyl Composition Floor Tile.
2. Federal Specifications (FS):
a.  SS-W-40A, Wall Base: Rubber and Vinyl Plastic (Int. Amend. 1,
Notice 1).
b. SS-T-312B, Tile, Floor: Asphalt, Rubber, Vinyl, Vinyl
Composition (Int. Amend. 1).

1.2 SUBMITTALS
A.  Samples: For color selection.
B.  Manufacturer’s literature.
C.  Quality Control Submittals: Manufacturer's Certificate of Compliance.
D

Contract Closeout Submittals: List of recommended maintenance products,
methods, and procedures.

1.3 DELIVERY, STORAGE, AND HANDLING

A.  Unless otherwise directed by COTR/CM, store materials in original containers
at not less than 70 degrees F for not less than 24 hours immediately before
installation.

1.4 ENVIRONMENTAL REQUIREMENTS

A. Maintain temperature in space to receive flooring between 70 and
90 degrees F for not less than 24 hours before and 48 hours after installation.

B.  Maintain minimum temperature of 55 degrees F after flooring is installed,
except as specified above.
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1.5 SEQUENCING AND SCHEDULING

A. Do not install floor coverings until concrete slab has cured for 60 days or until
primer material in test patches cannot be scraped or peeled from the slab after
drying 24 hours.

1.6 EXTRA MATERIALS

A.  Furnish additional floor covering materials from same production run as
installed material at the rate of 45 square feet for each 1,000 square feet.

PART 2 PRODUCTS
2.1 MANUFACTURERS

A.  Flooring products of the following manufacturers meeting these Specifications
may be used on this Project:

1. Armstrong World Industries, Inc.
2. Azrock Floor Products.

2.2 FLOOR COVERING MATERIALS
A.  Vinyl Composition Tile (VCT):

ASTM F1066, Composition 1, Class 2, through pattern tiles.
Size: 12- by 12-inch by 1/8-inch thick.

Manufacturers and Products: Azrock.

Locations and Colors:

a. Field Tile: Azrock; VL-126, Classic Blue.

b. Border and accent tiles: Azrock; V-849, Postal Grey.

PR

B.  Rubber Base: Federal Specification SS-W-40, Type I, 0.125-inch thick, coved
style, 4 inches high, Armstrong Gunmetal No. 93.

C.  Trim and Reducers: Standard rubber or vinyl floor reducer in thickness to suit
abutting floor covering by 1-inch wide, tapered or beveled-edge strip; colors to
match abutting floor covering.

D.  Adhesive: Type and brands of adhesive as recommended by manufacturer of
covering material for conditions of installation.

E.  Primer and Crack Filler: Type and brand recommended by floor covering
manufacturer.
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Wax: Furnish wax, cleaner, or other finishing material as recommended by
floor covering manufacturer for the particular type of flooring material.

Floor Filler: Asphalt mastic as manufactured by Armstrong, Lancaster, PA, or
National Floor Products Co., Florence, AL.

23 STAIR COVERING MATERIALS
A. General: Federal Specification ZZ-T-001237, Type I, Class 2, Style A,
uniform thickness, in lengths as long as practical for conditions of installation
to provide for minimum joints.
B.  Threads and Landings: Rubber, 1/8-inch thick, full width by tread depth,
nonslip style with square nose; matching material for landings.
C. Risers: Rubber, 1/8-inch thick, top-set cove style, height of riser by full width.
D.  Stringers: Rubber, 4 inches high above line of nosings, 1/8-inch thick.
E.  Open Edge: Rubber angle trim to match treads.
PART 3 EXECUTION
3.1 EXAMINATION
A.  Examine substrate for excessive moisture content and unevenness preventing
execution and quality of resilient flooring as specified.
B.  Correct defects before installation of resilient flooring.
3.2 PREPARATION
A. Remove dirt, oil, grease, or other foreign matter from surfaces to receive floor
covering materials.
B.  Fill cracks less than 1/16-inch wide and depression less than 1/8-inch deep
with floor filler.
C.  Prime sanded wood surfaces with one brush coat of primer.
D.  Prime surfaces other than wood if recommended by floor covering
manufacturer.
33 INSTALLATION OF TILE MATERIALS
A. Mix and apply adhesives in accordance with manufacturer's instructions.
MKE/160085B1.B1 JULY 19, 2001
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B.

C.

Lay tile to center of room or space. Work toward perimeter.

Do not lay tile less than half the width of a field tile except where accepted by
COTR/CM for irregularly shaped rooms or spaces. Cut border tile neatly and
accurately to fit within 1/64-inch of abutting surfaces.

Fit flooring material neatly and tightly into breaks and recesses, again bases,
around pipes and penetrations, under saddles or thresholds, and around
permanent cabinets and equipment.

Lay tile parallel to room axis in straight courses with cross joints parallel. Lay
tile with grain or pattern running in opposite direction between adjacent tile.

34 INSTALLATION OF BASE

A.

M

SN

—

J.

Remove defects in wall and floor that would prevent level and true installation
of base material.

Install base around perimeter of room or space, where shown, and at toe
spaces of casework and cabinets.

Unroll base material and cut into accurate lengths as desired or as required for
minimum number of joints.

Match edges of seams or double cut adjoining lengths to give continuous
appearance.

Install with tight butt joints with no joint widths greater than 1/64-inch.
Apply adhesive and firmly adhere to wall surfaces.

Press down so bottom cove edge follows floor profile.

Ensure top and bottom edges of base are in firm contact with walls and floors.

Form internal and external corners by using premolded corners. Other
methods, acceptable to COTR/CM, may be used if premolded corners are not
available.

Scribe base accurately to abutting materials.

3.5 INSTALLATION OF STAIR COVERING

A.  Cut each piece of covering material to lengths as required. Allow to flatten
prior to installation. Match grain and color between adjacent pieces. Install
with tight butt joints with no joint width greater than 1/64 inch.
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B.

For treads and landings apply adhesive and securely adhere tread material to
substrate. Finish flush with nosing where separate nosings are required.

Set riser after tread material. Apply adhesive and securely bond riser material
to substrate. Roll for firm bond. Work out wrinkles and air pockets.

Apply stringer material in lengths as long as practical with minimum joints.
Cut to accurate shapes for stair profiles. Apply adhesive and securely adhere
to substrates in same manner as specified for top-set base materials.

3.6 INSTALLATION OF TRIM MATERIALS

A. Provide where flooring covering terminates exposing edge of covering.

B.  Center reducer under door, where floor covering terminates at a door opening.
Fit end edges to door frames and abutting surfaces and other edges to
adjoining materials.

C.  Apply adhesives and bond securely to substrates in straight true lines. Meet
visible and related features of building construction with a maximum
deviation of 1/8-inch in 10 feet.

3.7 CLEANING AND PROTECTION

A.  Upon completion of the installation of floor covering and adjacent work, and
after materials have set, clean surfaces with a neutral cleaner as recommended
by manufacturer for type of floor covering material installed.

B.  Repair adjacent surfaces damaged by flooring installation.

C.  Apply one coat of nonslip wax or other finish as recommended by floor
covering manufacturer; buff to a sheen.

D.  Protect completed work from traffic and damage until Substantial Completion
by covering with plastic sheet, kraft paper, or plywood panels.

3.8 INSTALLATION SCHEDULE
A.  Areas to receive resilient flooring and rubber base are indicated in the Interior
Finish Schedule on the Drawings.
END OF SECTION
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PART 1

1.1

1.2

1.3
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SECTION 09680
CARPET

GENERAL

REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1. American Society for Testing and Materials (ASTM):
a.  E84, Standard Test Method for Surface Burning Characteristics of
Building Materials.
b. E648, Standard Test Method for Critical Radiant Flux of Floor-
Covering Systems Using a Radiant Heat Energy Source.
SUBMITTALS

A.  Shop Drawings:

1.

Installation drawings showing details of carpet installation, seam
locations, pattern, color, carpet to be used, and other pertinent details as
may be required.

Complete list of other materials proposed.

Complete carpet specifications indicating conformance with
requirements herein.

B.  Samples for color selection.

C.  Quality Assurance Submittals:

1. Manufacturer's Statement of Qualification that the carpeting installer is
approved by manufacturer to install the carpeting materials.

2. Certificates: Test certificates for flammability that show that the carpet
and adhesives have the flame spread rating specified.

3. Manufacturer's installation instructions.

4. Two copies of a list of recommended maintenance products and
recommended maintenance methods and procedures.

5. Three copies of manufacturer's maintenance manual for specified carpet.

PROJECT CONDITIONS

A. Do not begin carpet installation until work of other trades, including painting,
has been completed.
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Do not install floor covering until concrete slab has cured for 60 days or until
primer material in test patches cannot be scraped or peeled from the slab after
drying for 24 hours.

Maintain ambient temperature, in space to receive carpet, of 70 degrees F for
not less than 24 hours before and 48 hours after installation.

1.4 EXTRA MATERIAL

A.

Furnish additional carpeting materials from same production run as materials
installed for future maintenance at the rate of 45 square feet for each
500 square feet up to a maximum of 100 square feet.

1.5 QUALITY ASSURANCE

A.

D.

E.

Installer: Experienced in the installation of carpet floor covering, approved by
manufacturer, employing only experienced personnel, and familiar with
manufacturer's recommendations for installation of materials, and acceptable
to the COTR/CM.

Dimensions shown on Drawings are approximate. Verify measurements and
other conditions of the job.

Order ample yardage as no substitutions will be permitted to make up for
shortage of material.

Carpet of the same type in contiguous areas shall be of the same dye lot.

Conform to applicable A.D.A. requirements.

1.6 SPECIAL GUARANTEE

A.

Manufacturer's extended guarantee or warranty, with OWNER named as
beneficiary, in writing, as special guarantee. Special guarantee shall provide
for correction, or at the option of the OWNER, removal and replacement of
Work specified in this Specification section found defective during a period of
5 years after the date of Substantial Completion. Duties and obligations for
correction or removal and replacement of defective Work as specified in the
General Conditions.

Conditions:

1.  Delamination: Not occur to the backing.
2. Wear: No more than 10 percent face fiber loss.
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PART 2

PRODUCTS

2.1 CARPET MANUFACTURERS

A.

Lees Carpets, Div. Burlington Industries, King of Prussia, PA.

2.2 CARPET

A.

B.

C.

Type: Lees, Artstone I, DX936, Color 408 Stonewashed.

Face Yarn: 100% Dupont Antron Legacy nylon with Dura Tech Soil
Protection.

Wear Warranty: 10 years.

23 ANCILLARY MATERIALS

A.

B.

Seaming Tape: As recommended by carpet manufacturer.
Trim:

1. Vinyl, color to match base material.
2. Manufacturers and Products:
a. Johsonite; Edge Guard, EG-XX-H.
b.  Mercer Products Co., Inc.; Vinyl No. 8 (800) Imperial Reducer.

Adhesive: Synthetic rubber, resin blend, as recommended by carpet
manufacturer.

Tackless Strip: Commercial strip as recommended by the carpet manufacturer.
Floor Filler:

1. Asphalt mastic.
2. Manufacturers:
a. Armstrong, Lancaster, PA.
b.  National Floor Products Co., Florence, AL.

Concrete Underlayment, Manufacturer and Product:

1. Ardex Inc., Coraopolis, PA; Ardex K-55.
2. Thoro Systems Products; Thoro Underlayment.

MKE/160085B1.B1 JULY 19, 2001
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PART 3 EXECUTION
3.1 INSPECTION OF SURFACES
A.  Examine substrate for excessive moisture content or unevenness.
B. Do not proceed with installation of materials until defects have been corrected.
C.  Carefully check dimensions and other conditions in the field and properly fit
carpet in areas indicated.
3.2 PREPARATION
A.  Level floors having depressions, cracks, or expansion joints, with floor filler
or concrete underlayment.
B. Remove foreign matter, grease, paint, oil, and plaster droppings.
C.  Clean floors thoroughly, leaving them dry and structurally firm.
3.3 SEAMING
A. Double cut carpet at seams, straight and true.
B.  Seal cut edges.
C.  Setiron on medium heat and move at a speed that will produce a complete
melt of the tape adhesive.
D. Follow seaming tape manufacturer's instructions and recommendations.
E.  Lay out carpet with the fewest possible seams. Run seams parallel with the
main source of traffic. No parallel seams will be allowed in front of doorways.
34 APPLICATION OF ADHESIVES
A.  Mix and apply adhesives in accordance with manufacturer's instruction.
B.  Apply uniformly over surfaces:
1. Cover only that amount of area that can be covered by carpet within the
recommended working time of the adhesive.
2. Remove adhesive that dries or films over.
3. Do not soil walls, bases, or adjacent areas with adhesives.
4. Promptly remove spillage.
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C.

D.

Apply adhesives with notched trowel or other suitable tool.

Clean trowel and rework notches as necessary to ensure proper application of
adhesive.

3.5 INSTALLATION OF GLUED DOWN CARPETING

A. Install carpet in strict conformance with the manufacturer's instructions and
recommendations. Do not damage walls or other adjacent work.

B.  Run carpeting lengthwise with the long dimension of spaces. Stretch, as
required, to a true and even surface and secure to the subfloor with adhesive.
Minimize seams in accordance with installer's Seaming Diagram and make as
invisible as reasonably possible.

3.6 INSTALLATION OF TRIM MATERIALS

A. Provide where carpet terminates, exposing edge.

B.  Center reducer under door, where carpeting terminates at a door opening. Fit
end edges to door frames and abutting surfaces and other edges to adjoining
materials.

C.  Apply adhesives and bond trim securely to substrates in straight true lines.
Meet visible and related features of building construction with a maximum
deviation of 1/8-inch in 10 feet.

3.7 CLEANING AND PROTECTION

A. Immediately after completion of the floor, remove spots or smears of adhesive
and seam cement from floor surface and other finished Work with cleaner or
solvent recommended by carpeting materials manufacturer.

B.  Repair adjacent surfaces damaged by carpet installation.

C.  Thoroughly vacuum clean carpet after installation is complete.

D. Protect completed Work from traffic and damage until Substantial Completion
by covering with plastic sheeting, kraft paper, and plywood panels.

3.8 INSTALLATION SCHEDULE
A.  Areas to receive carpeting and carpet pattern are indicated with “CARPET” in
the Interior Finish Schedule on Drawings.
END OF SECTION
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SECTION 09900
PAINTING

PART 1 GENERAL

1.1 DEFINITIONS

A. Terms used in this section:

1.

PRNAIN A WD

9.

10.
11.
12.

Coverage: Total minimum dry film thickness in mils, or square feet per
gallon.

FRP: Fiberglass Reinforced Plastic.

HCI: Hydrochloric Acid.

MDEFT: Minimum Dry Film Thickness.

MDEFTPC: Minimum Dry Film Thickness Per Coat.

Mil: Thousandth of an inch.

Military Specification-Paint.

PSDS: Paint System Data Sheet.

SFPG: Square Feet Per Gallon.

SFPGPC: Square Feet Per Gallon Per Coat.

SP: Surface Preparation.

Existing: Those coated surfaces that are cut into, connected to, or
otherwise changed or affected by the work of this contract.

B. Paint Terms: Conform to ASTM D16.

1.2 SUBMITTALS

A.  Product Data: Manufacturer's descriptive literature for coating materials and
coating application accessories.

1.

(98]

For each paint system used, furnish a Paint System Data Sheet (PSDS)
and technical data sheet for each product used in the paint system. PSDS
form is appended to the end of this section.

Submit required information on a system by system basis.

Provide copies of paint system submittals to applicator.

Color charts.

B.  Quality Control Submittals:

1.

MKE/160085B1.B1
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List of references substantiating applicator’s experience.
Manufacturer's printed application instructions for each product,
including product storage requirements and surface preparation
requirements.
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1.3 QUALITY ASSURANCE

A.  Applicator’s Experience: Minimum 5 years’ practical experience in application
of specified products and approved by the paint manufacturer.

1.4 DELIVERY, STORAGE, AND HANDLING

A.  Store products of this Section in manufacturer's unopened packaging until
installation.

B.  Establish and maintain storage area conditions for products of this Section in
accordance with manufacturer's instructions until installation.

C.  Store and dispose of solvent-based materials, and materials used with solvent-
based materials, in accordance with requirements of local authorities having
jurisdiction over project.

1.5 PROJECT CONDITIONS

A. Do not apply coatings to exterior surfaces except under environmental
conditions recommended by coating manufacturer.

B.  Establish and maintain environmental conditions recommended by coating
manufacturer before, during, and after application of coatings to interior
surfaces.

C.  During application of coating materials, post "WET PAINT" signs.
D. During application of solvent-based materials, post "NO SMOKING" signs.
1.6 SEQUENCING

A. Do not allow application of finish coats in an area until moisture-producing
construction activities, dust-producing construction activities, and other
construction activities which could impair performance or appearance of finish
coatings, have been completed in that area.

1.7 MAINTENANCE

A.  Extra Materials: Supply for each finish coating material, color, and finish
specified 2 gallons (7.75L) of paint material, in sealed 1-gallon (3.875L)
containers, marked with color and finish identification.

B.  Custom Colors: Provide details of color formulae and product availability.

MKE/160085B1.B1 JULY 19, 2001
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PART 2 PRODUCTS
2.1 MANUFACTURER

A.  Manufacturer: Products of the following manufacturer, meeting these
specifications, shall be used on this project:

1. Benjamin Moore Paint Company, San Francisco, CA.

B.  Unless otherwise specified for an individual product or material, supply
products specified in this section from the same manufacturer.

2.2 MATERIALS

A. General:

1. Unless otherwise indicated, furnish factory-mixed paints. When required,
mix coatings to correct consistency in accordance with manufacturer's
instructions before application. Do not dilute or thin paints, except as

instructed.

2. Do not add additives, except as instructed or recommended by paint
manufacturer.

3. Furnish each coating material in quantity required for this section from a

single production run.
4.  Colors: Scheduled herein or to be selected by CONTRACTING
OFFICER from manufacturer's full range of available colors.

B.  Paint Application Accessories: As specified in this section or as recommended
by paint manufacturer's application instructions, including but not limited to
thinners, sealers, primers, cleaning agents, etching agents, cleaning cloths,
sanding materials, and clean-up materials.

PART 3 EXECUTION

3.1 EXAMINATION

A. Immediately prior to coating application, ensure that surfaces to receive
coatings are dry.

B.  Ensure that moisture-retaining substrates to receive coatings have moisture
content within tolerances allowed by coating manufacturer, using moisture
measurement techniques recommended by coating manufacturer.

C. Immediately prior to coating application, examine surfaces to receive coatings
for surface imperfections and for contaminants which could impair
performance or appearance of coatings, including but not limited to, loose
primer, rust, scale, oil, grease, mildew, algae, or fungus, stains or marks,
cracks, indentations, or abrasions.

MKE/160085B1.B1 JULY 19, 2001
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D.  Correct the above conditions and other conditions that could impair
performance or appearance of coatings in accordance with specified surface
preparation procedures before proceeding with coating application.

3.2 PREPARATION

A. Do not start work until surfaces to be finished are in proper condition to
produce finished surfaces of uniform, satisfactory appearance.

B.  Stains and Marks: Remove completely, if possible, using materials and
methods recommended by coating manufacturer; cover stains and marks which
cannot be completely removed with isolating primer or sealer recommended by
coating manufacturer to prevent bleed-through.

C. Mildew, Algae, and Fungus: Remove, using materials and methods
recommended by coating manufacturer.

D. Remove dust and loose particulate matter from surfaces to receive coatings
immediately prior to coating application.

E.  Remove or protect hardware, electrical plates, mechanical grilles and louvers,
lighting fixture trim, and other items not indicated to receive coatings that are
adjacent to surfaces to receive coatings.

F.  Existing Painted Surfaces: Remove loose and peeling paint. Degloss surface if
recommended by manufacturer. Sand smooth. Clean entire surface prior to
painting.

G.  Aluminum Surfaces: Remove surface contamination by steam or high pressure
water. Remove oxidation by phosphoric acid-water solution etching and
solvent washing. Apply specified primer as soon as cleaned surfaces are dry.

H.  Concrete and Concrete Masonry: Clean surfaces free of loose particles, sand,
efflorescence, laitance, form oil, curing compounds, and other substances
which could impair coating performance or appearance.

L Concrete Floors: Remove contaminants which could impair coating
performance or appearance, acid-etch, flush with clean water; verify alkaline-
acid balance recommended by coating manufacturer; mechanically abrade
surface, if required, to achieve medium-sandpaper texture.

J. Galvanized Surfaces: Remove surface contamination and oils by solvent
cleaning (SSPC-SP1) and allow to dry. Apply Galvanized Metal Primer in
accordance with manufacturer instructions.

MKE/160085B1.B1 JULY 19, 2001
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K.  Wood:

1. Seal knots, pitch streaks, and sap areas with sealer recommended by
coating manufacturer; fill nail recesses and cracks with filler
recommended by coating manufacturer; sand surfaces smooth.

2. Apply primer coat to back of wood trim and paneling.

Gypsum Board: Repair cracks, holes, indentations, and other surface defects
using joint compound to produce surface flush with adjacent undamaged
surface; sand to produce uniform flat surface when dry.

Gypsum Plaster: Cut out cracks, holes, indentations, and other surface defects
to extent required for bonding adhesion; apply patching plaster or joint
compound to produce surface flush with adjacent undamaged surface; sand to
produce uniform flat surface when dry; allow to cure 30 days before coating
application.

Wood and Metal Doors: Seal top and bottom edges with specified primer.

Uncoated Steel and Iron Surfaces: Remove grease, rust, scale, and dust from
steel and iron surfaces in accordance with Solvent Cleaning SSPC-SP1. Where
heavy coatings of scale or contaminants are evident, clean in accordance with
Hand Tool Cleaning SSPC-SP2 or other approved SSPC-SP method as needed.

Shop Primed Steel Surfaces: Remove loose primer and dust. Sand and feather
edges to smooth surface. Clean areas with solvent and spot prime bare metal
surfaces with appropriate primer recommended by manufacturer.

33 APPLICATION

A.

B.

Apply paint where indicated in Interior Finish Schedule.

Apply each coat to uniform coating thickness following manufacturer's
instructions, not exceeding manufacturer's specified maximum spread rate for
indicated surface; thins, brush marks, roller marks, orange-peel, or other
application imperfections are not permitted.

For opaque finishes, tint each coat, including primer coat and intermediate
coats, one-half shade lighter than succeeding coat, with final finish coat as base
color.

Allow manufacturer's specified drying time, and ensure correct coating
adhesion, for each coat before applying next coat.

Inspect each coat before applying next coat; touch-up surface imperfections
with coating material, feathering, and sanding if required; touch-up areas to
achieve flat, uniform surface without surface defects visible from 5 feet
(1.5 m).
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F. Do not apply succeeding coat until previous coat has been approved by
COTR/CM; only COTR/CM-approved coats will be considered in determining
number of coats applied.

G. Remove dust and other foreign materials from substrate immediately prior to
applying each coat.

H.  Where coating application abuts other materials or other coating color,
terminate coating, making clean sharp termination line without coating overlap.

L Where color changes occur between adjoining spaces, through framed openings
that are of same color as adjoining surfaces, change color at outside stop corner
nearest to face of closed door.

J. Re-prepare and recoat unsatisfactory finishes; refinish entire area to corners or
other natural terminations.

34 ITEMS NOT TO BE PAINTED

A. Do not paint the following:

1. Items specified or provided with factory finish.

2. Items indicated to receive other finishes.

3.  Items indicated to remain unfinished.

4.  Brick, precast concrete, integrally colored plaster.

5. Stainless steel, anodized aluminum, bronze, terne, or lead.

6.  Equipment nameplates, fire rating labels, and operating parts of
equipment.

7. Acoustical materials.

8. Concealed piping, ductwork, and conduit.

B.  Materials and products having factory-applied primer are not considered
factory finished.

3.5 PAINT SYSTEMS

A.  System No. 27 Aluminum and Dissimilar Metal Insulation:

Surface Prep. Paint Material Min. Coats, Cover
Solvent Clean (SP1) Wash Primer 1 coat, 0.4 MDFT
Bituminous Paint 1 coat, 10 MDFT
MKE/160085B1.B1 JULY 19, 2001
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System No. 105 Wood, Varnished (Interior or Exterior):

Surface Prep.

Paint Material

Min. Coats, Cover

Wood

Sanding Sealer

1 coat, 450 SFPG

Lightly Hand Sand

Varnish (Satin)

2 coats, 1.3 MDFTPC

System No. 107 Ferrous Metal:

Surface Prep.

Paint Material

Min. Coats, Cover

Abrasive Blast, or
Centrifugal Wheel
Blast (SP 6)

-OR-
Pickle (SP 8)

Rust-Inhibitive Primer

1 coat, 3 MDFT

Alkyd Semigloss

2 coats, 1.7 MDFTPC

System No. 109 Concrete Masonry, Low Sheen:

Surface Prep. Paint Material Min. Coats, Cover
Masonry Block Filler 1 coat, 75 SFPG
Acrylic Low Sheen 2 coats, 1.6 MDFTPC

System No. 115 Gypsum Board and Plaster, Semigloss:

Surface Prep.

Paint Material

Min. Coats, Cover

Gypsum Board or
Plaster

Latex Primer/Sealer

1 coat, 3.0 MDFT

Acrylic Low Sheen

2 coats, 1.3 MDFTPC

MKE/160085B1.B1
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3.6

3.7

PAINT COLOR SCHEDULE
Manufacturer Number Color Location

PT-1 Benjamin Moore | Ready Mix White Dove General (except where
noted otherwise)

PT-2 Benjamin Moore | 1484 Light Grey Restrooms

PT-3 | Benjamin Moore | 778 Blue Accent Color—one
(each): Wall in Break
Room, Conference
Rooms, Wall at sink in
Men’s Room

PT-4 | Benjamin Moore | 756 Green Accent Wall at
Women’s Room

PT-5 | Benjamin Moore | 1435 Plum Accent

PT-6 | Benjamin Moore | Ceiling White | Ceiling White General

PT-7 | Benjamin Moore | 1624 Dark Grey Hollow Metal Door
Frames

SUPPLEMENTS

A.  The supplements listed below, following “END OF SECTION,” are a part of
this Specification.

1.

Paint System Data Sheet.

MKE/160085B1.B1
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PAINT SYSTEM DATA SHEET

Complete and attach manufacturer's Technical Data Sheet to this PSDS for each coating
system.

Paint System Number (from Spec.):

Paint System Title (from Spec.):

Coating Supplier:
Representative:
Surface Preparation:
Product Name/Number
Paint Material (Generic) (Proprietary) Min. Coats, Coverage
MKE/160085B1.B1 JULY 19, 2001
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SECTION 10200
LOUVERS

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1.  Air Movement and Control Association (AMCA): Standard 500.
The Aluminum Association Incorporated (AA): Designation system for
aluminum finishes.

3. American Society for Testing and Materials (ASTM): D1187, Asphalt-
Base Emulsions for Use as Protective Coatings for Metal, Spec.

1.2 SUBMITTALS

A.  Shop Drawings: Large scale details of louvers, anchorage, and relationship to
adjoining construction.

1.  Manufacturer's Literature:
a.  Descriptive and performance data of louvers, including standard
drawings and louver-free area.
Parts list, if applicable.
c.  Installation instructions.
d.  Maintenance procedures.

B.  Quality Control Submittals:

1. Factory test data.
2. Certificates of AMCA ratings.

PART 2 PRODUCTS
2.1 GENERAL

A.  Nonacoustical louver sizes are based on 50 percent free area and 800 fpm
maximum velocity through the free area. If louvers furnished do not meet
these parameters, CONTRACTOR is responsible for resizing louvers and wall
openings and for making all other adjustments to allow for larger openings.

B.  Water Penetration Rate: No greater than 0.02 ounces per square foot.
C. Louvers: Rated and tested in accordance with AMCA Standard 500.

D.  Furnish louvers with interior duct collars.
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2.2 FIXED DRAINABLE LOUVER

A.

Frame: Extruded aluminum channel, 0.08 1-inch thick, 4 inches deep, with

interior duct collar and concealed mullions.

Blades: Extruded aluminum, 0.081-inch minimum thickness, 35- to 45-degree
pitch angles, with integral front drain gutter, spaced 3 to 4 inches on center.

Pressure Loss: AMCA certified rating of no greater than 0.10-inch WC.

Sizes: On Drawings.

Screen: Inside mounted, painted aluminum, 1/2-inch mesh.
Finish:

1. Meet the requirements of AA-M12C22A42.

2. Color: Dark bronze anodized.

Manufacturers and Products:

1. Construction Specialties; Model 4157.
2. Dowco; Series DBE-4.
3.  Ruskin; Model ELF-375DD.

23 ACCESSORIES

A.

B.

C.

D.

Anchors and Fasteners for All Louvers: Stainless steel.

Flashings: Match louver frame.

Isolation Tape: Tremco 440, 3M EC1202, or Presstite 579.6.

Isolation Paint: ASTM D1187, bituminous coating.

24 SOURCE QUALITY CONTROL

A.

Factory Performance Tests:

1. Airflow versus pressure loss.
2. Rain penetration data.

3. Airinfiltration leakage through closed operating louvers.

MKE/160085B1.B1
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PART 3 EXECUTION
3.1 EXAMINATION
A.  Check openings to assure that dimensions conform to Drawings.

B.  Assure that openings are free of irregularities that would interfere with
installation.

C. Do not install louvers until defects have been corrected.
3.2 INSTALLATION

A. Install louvers as shown on reviewed Shop Drawings. Coordinate with heating
or ventilation ductwork to be connected.

B.  Follow procedures in manufacturer's recommended installation instructions.

C. Installed Louvers: Capable of resisting a wind load of 30 pounds per square
foot.

D. Separate aluminum from other metals with isolation tape or paint.
3.3 ADJUSTING AND CLEANING

A.  Set adjustable louver blades for uniform alignment in OPEN and CLOSED
positions.

B.  Adjust louvers so moving parts operate smoothly.
34 LOUVER CHARACTERISTICS

A. Provide louvers and vents as shown on Drawings.

END OF SECTION
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SECTION 10400
IDENTIFYING DEVICES
PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards that may be referenced in this section:

1. American National Standards Institute (ANSI): A117.1, Buildings and
Facilities-Accessibility and Usability for Physically Handicapped
People.

1.2 SUBMITTALS
A.  Shop Drawings:

1. Drawings showing layouts, actual letter sizes and styles, and
project-specific mounting details.

2. Manufacturer's literature showing letter sizes and styles, sign materials,
and standard mounting details.

B.  Quality Control Submittals: Manufacturer's installation instructions.
PART 2 PRODUCTS
2.1 DOOR NAMEPLATES

A.  Signage package shall meet the requirements of the Americans with
Disabilities Act—1990 Accessibility Guidelines for Buildings and Facilities
and ANSI A117.1, 1992.

B.  Background color: Lead.
C.  Letters and numbers shall be as follows:

1. Room numbers shall be 1-1/2 inches high, B-Helvetica, color pearl.
Lettering for room usage shall be 7/16 inch high on three 1-inch by
9-inch insert strips, Helvetica Regular, color pearl.

3. Lettering for restroom identification shall be 1 inch high, corresponding
symbols shall be 5 inches high.

D. Letters and numbers shall be left justified on sign.

E.  Grade 2 Braille shall be placed directly below room numbers.
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F.  Sign Size:

1. Restroom signs shall be 6 inches by 8-1/2 inches.
2. Room identification signs shall be 9 inches wide.

G. Manufacturer and Model:
1. ASI Sign Systems, St. Louis, MO.; WS-2 with ADA Header 2.
H.  Service Disconnect Sign:

1. Provide a permanent, wall-mounted safety sign at service disconnect
locations in Room #115 of the FTU addition, and in the Electrical Room
of the existing Flight Simulator Training Facility. Signs shall list all
other services, feeders, and branch circuits supplying the structure and
the area served by each in accordance with NEC 230-2(b). Submit
Service Disconnect Sign material, text, installation instructions and
locations for approval.

PART 3 EXECUTION
3.1 INSTALLATION-GENERAL

A. Inaccordance with manufacturer's recommendations.

B.  Mount securely, plumb, and level.

C.  Final text to be determined by the CONTRACTING OFFICER.
3.2 DOOR NAMEPLATES AND PICTORIAL SYMBOLS

A.  Attach to doors or walls adjacent to doors with double-sided foam tape. See
Door Schedule on Drawings for room names.

B.  Mount with bottom of nameplate at 5 feet 6 inches above floor.
C.  Provide pictorial symbols for each sex and handicap-equipped at bathrooms.

D.  Service Sign Disconnect:

1. Install signs at service disconnect locations in Room #115 of the FTU
addition, and in the Electrical Room of the existing Flight Simulator
Training Facility.
END OF SECTION
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SECTION 10520
PORTABLE FIRE AND SAFETY EQUIPMENT

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. National Fire Protection Association (NFPA): No. 10, Standard for
Portable Fire Extinguishers.
2. Underwriters Laboratories Inc. (UL): Fire Protection Equipment List.

1.2 SUBMITTALS

A.  Shop Drawings: Manufacturer's product data for each item including sizes,
ratings, UL listings, or other certifications, and mounting information.

PART 2 PRODUCTS
2.1 PORTABLE FIRE EXTINGUISHERS
A. General:

1.  Conform to NFPA 10 for fire extinguishers.
2. Furnish fire extinguishers and cabinets from one manufacturer.
3. All Extinguishers: UL listed, charged and ready for service.

B.  Multipurpose Hand Extinguisher (F. Ext.):

Tri-class dry chemical extinguishing agent.
Pressurized, red enameled steel shell cylinder.
Activated by top squeeze handle.

Agent propelled through hose or opening at top of unit.
For use on A, B, and C class fires.

Minimum UL Rating: 4A-60B:C, 10-pound capacity.

A

2.2 RECESSED EXTINGUISHER CABINET

A. Body: Stainless steel, 18-gauge, 18-8 alloy, No. 4 finish, recessed type, with
break-glass door.
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B.  Manufacturers and Projects:

1. J.L. Industries; Cosmopolitan 2037 G10.
2. Larsen's Manufacturing Co.; Architectural Series Model 2712-RL.
3. Modern Metal Products; Model 104SR-3.

C.  Provide cabinets for locations indicated by the suffix “C” on the Drawings.
23 ACCESSORIES

A. Fasteners: Furnish necessary screws, bolts, brackets, and other fastenings of
suitable type and size to secure items of fire and safety equipment in position.

1. Metal expansion shields for machine screws at concrete and masonry.
2. Stainless steel.

B.  Brackets: For all hand extinguishers not located in cabinets, furnish heavy-
duty brackets with clip-together strap for wall mounting.

PART 3 EXECUTION
3.1 INSTALLATION

A. Install where indicated or directed and following manufacturer's
recommendations.

B.  Plumb and level equipment.
C. Rigidly attach cabinets and brackets to structure.
D. Provide adequate backing for mounting surfaces.
32 PORTABLE FIRE EXTINGUISHERS AND CABINETS
A. Provide at locations shown or as directed by COTR/CM.

B.  Mount hangers securely in position, following manufacturer's
recommendations.

C.  Top of Extinguisher: No more than 54-inches above floor.

END OF SECTION
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PART 1

1.1

1.2

PART 2

2.1

SECTION 10999
MISCELLANEOUS SPECIALTIES

GENERAL

REFERENCES

A.

The following is a list of standards which may be referenced in this section:

1.  American Standards for Testing and Materials (ASTM): A591, Standard
Specification for Steel Sheet, Electrolytic Zinc-Coated, for Light
Coating Mass Applications.

SUBMITTALS

A.

Shop Drawings: Manufacturers' descriptions, installation data, color charts,
and cleaning and service instructions for all items proposed for use. Clearly
identify each item.

PRODUCTS

WRITING BOARD (WB)

A.

Materials: Stretcher level sheet steel facing, 28-gauge minimum; plywood,
particle, or hard board; anodized extruded aluminum frame and tray.

Composition: Face sheet bonderized and surfaced to accept watercolor and
semi-permanent writing inks with selective erasability; Class 1 Fire Hazard
Classification with flame spread of 25 or less when tested in accordance with
ASTM E84; bonded to plywood, hard, or particle board backing.

Finish and Color: White porcelain enamel semigloss writing surface finish
impervious to cracking, checking, chipping, and peeling. Extruded aluminum
frame and tray: bronze anodize finish.

Size: 8 feet by 4 feet.

Accessories: Twelve watercolor markers, six black and six assorted colors
compatible with writing surface; cleaners, towels, magnetic strips, and
instruction booklet.

Manufacturers:

Alliancewall Corp.

Best-Rite Chalkboard Co.

Carolina Chalkboard Co.

Claridge Products and Equipment, Inc.
Greensteel, Inc.

M
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6. Weber Costello Co.

2.2 TACKBOARD (TB)

A.  Materials: Plastic-impregnated cork 1/4-inch thick; 1/4-inch hardboard or
plywood backing; extruded aluminum frame.

B.  Composition: Cork face sheet, factory cemented to hardboard or plywood
backing.

C.  Finish and Color: Ground natural cork with washable vinyl finish and integral
color throughout. Color and texture of cork surface: natural; bronze anodized
finish on extruded aluminum frame.

D.  Size: 8 feet by 4 feet.

E.  Accessories: Clip angle hangers at 24 inches on center top and bottom.

F.  Manufacturers and Products:

1.  Greensteel, Inc., Dixonville, PA.; “A” Series.
2. Claridge Products and Equipment, Inc.; Harrison, AR, Series 4,
Type CO, with Fabricork No. 1550.
23 PROJECTION SCREEN (PS)

A. Materials: Mildew- and flame-resistant glass fiber fabric with vinyl-coated
surface; 22-gauge steel case.

B.  Composition: Wall mounted, manually operated projection screen enclosed in
a steel case.

C.  Finish and Color: Matte white projection screen surface; baked white enamel
steel case.

D.  Size: 72-inch by 72-inch.

E.  Manufacturers and Products:

1. Da-Lite Screen Co., Inc., Warsaw, IN; Vidio B.
2. Draper Screen Co., Spiceland, IN; Luma.
2.4 FLOOR MAT AND FRAME

A. Mat and Frame:

1. Manufacturer and Product: C/S Group, Peditred-Low Profile (Recessed)

Tread, Standard Grid Finish M71.

2. Color: Carpet No. 9325 Graphite.
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3. Size: As indicated on the Drawings.

2.5 TOILET PARTITION

A.

F.

Materials: Steel sheets for baked enamel finish in accordance with
ASTM A591, Class C and galvanized-bonderized with core of manufacturer's
standard sound-deadening, honeycomb impregnated Kraft paper.

Composition: Ceiling-hung, flush metal toilet partitions and doors and wall-
hung, bracket supported, flush metal urinal screens where shown on the
Drawings. Fabricate of two sheets of galvanized-bonderized stretcher leveled
steel, assembled over, and cemented under pressure to a core of sound-
deadening insulation and edged with a continuous locking strip.

Finish and Color: Baked enamel finish and color shall be 715 Platinum.
Size: As indicated on Drawings. Minimum panel as follows:

Doors: 1-inch thick; 22-gauge.

Partitions and Screens: 1-inch thick; 20-gauge.

Pilasters: 1-1/4-inch thick; 20-gauge.
Headrails to be 1-inch by 1-1/2-inch by 20-gauge stainless steel.

P

Accessories: Manufacturer's standard hardware and accessories, including a
coat hook-bumper and a double-roll toilet tissue dispenser.

Manufacturer: Metpar Corp.

2.6 TOILET ROOM ACCESSORIES

A.  Furnish accessory items listed where indicated by mark or note on Drawings:
Item Mark American Specialties, Inc. (ASI)
Surface Mounted Roll Toilet TPD No. B-0030
Paper Dispenser
Wall Mounted Liquid Soap SD No. B-0342
Dispenser
Mirror, Size on Drawings MIR No. 0600
Recessed Paper Towel PTD/WR No. 0469
Dispenser and Receptacle
Napkin Disposal ND No. 0473-A
Double Robe Hook RH No. 7345
Shower Curtain Rod SCR No. 1204
Shower Curtain w/Hooks SC No. 1200-SHU & 1200-V
MKE/160085B1.B1 JULY 19, 2001
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B.

C.

Finish: Satin stainless steel finish.

Anchors: Furnish anchors, fasteners, or other devices necessary for a
complete, secure installation.

2.7 VANITIES AND SHOWER COMPARTMENTS

A.  Vanities:

1.  Includes: Countertop, supports, front and side skirt, sidesplash and
backsplash for a complete vanity system.

B.  Shower Compartment:

1.  Size: 36 inches by 36 inches by 80 inches.
2. Shower base and shower wall surrounds including molding and soap
dish for a complete shower compartment system.

C. Materials:

1. 1/2-inch thick solid polymer resin.
2. Shall not absorb moisture and odor, and mildew resistant.
3. Resistant to marks from pens, pencils and other writing instruments.

D.  Manufacturer and Product: Formica Corp. Surrell Silverado.

2.8 LOCKER

A. Materials: Mild cold-rolled and leveled furniture steel, free from buckle, scale
and surface imperfections. Cadmium, zinc, or nickel plated steel exposed bolt
heads, slotless type; self-locking nuts or lock washers for nuts on moving
parts.

B.  Composition: Double-tier, single-door, steel locker and standard door with
louvers top and bottom.

C.  Finish and Color: Baked-on enamel over bonding and rust-resisting phosphate
undercoat, in color(s) as selected by the COTR/CM.

D. Size: Fifteen inches wide by 18 inches deep by 72 inches high.

E.  Accessories: Sloping top 20-gauge sheet steel, flat bottom for mounting on
raised base, combination padlock, single hat shelf with rolled front, and non-
corrosive number plates with black numerals, numbered consecutively as
shown on Drawings.

F.  Manufacturers:
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1. The Interior Steel Equipment Co.
2. List Industries, Inc.
3. Republic Storage Systems.

2.9 LOCKER BENCHES
A. Tops:
1. Clear hardwood.
2. 1-1/4 inches thick by size as shown on the Drawings.
3. Three coats plastic sealer finish.
B.  Wall Mounted Brackets: Manufacturer’s standard wall mounting brackets.
PART 3 EXECUTION
3.1 INSTALLATION OF SPECIALTIES
A. Follow the manufacturer's recommendations and printed instructions. Consult
with the COTR/CM so that minor adjustments in the locations can be decided
if necessary.
1. Install materials plumb or level as applicable and attach securely to the
adjacent materials with suitable fasteners.
2. Prevent scratching or damaging adjacent materials during the
installation.
B. Floor Mat and Frame:
1. Securely anchor frame in place following manufacturer's instructions.
Place cement grout base 7/16 inch below the floor level, screeded into
the interior frame area, using the edge of the frame as a guide.
2. Install mat in frame recess so that it is flat without curls or humps.
C. Toilet Partitions:
1. Erect partitions, screens, and related items in a rigid substantial manner,
straight and plumb, and with horizontal lines level.
2. Clearances: At the wall, 1 inch for panels and pilasters; at vertical edge
of doors, uniform from top to bottom and not exceeding 3/16 inch.
Install doors free of warp and wind.
D. Toilet Room Accessories:
1. Coordinate support framing and backing as necessary for the proper
installation of accessories.
2. Locate where shown on Drawings at height indicated. or as
recommended by the COTR/CM.
MKE/160085B1.B1 JULY 19, 2001
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3.  Following manufacturer's instructions and recommendations, install and
securely anchor accessories in their proper locations.
4. Remove protective maskings and clean surfaces, leaving them free of

soil and imperfections.
5. Fill units with necessary supplies before Substantial Completion of
Work.

END OF SECTION
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PART 1

1.1

1.2

1.3

1.4

SECTION 12500
WINDOW TREATMENT

GENERAL
SUBMITTALS

A.  Shop Drawings: Details of installation indicating size, attachments, and
clearances of operating hardware with other construction.

B.  Quality Control Submittals: Manufacturer's written instructions for the care,
repair, and cleaning of all components provided in the Work. Include a
detailed list of hardware parts identified by manufacturer's catalog numbers
and diagrams of installation methods. Include color selection chart.

QUALITY ASSURANCE
A. Installer Qualifications:

1. Experienced and regularly engaged in the installation of window blinds
and draperies.
2. Use proper facilities and methods for production of the Work.

DELIVERY, STORAGE, AND HANDLING
A. Delivery:

1. Do not deliver drapes until ready for installation.
2. Handle in accordance with manufacturer's instructions.

B.  Storage and Protection: Store blinds and accessories in unopened packages in
manner to prevent damage from environmental and construction operations.

SPECIAL GUARANTEE

A.  Furnish manufacturer's extended guarantee or warranty, with OWNER named
as beneficiary, in writing, as special guarantee. Special guarantee shall
provide for correction, or at the option of the OWNER, removal and
replacement of Work specified in this Specification section found defective
during a period of 3 years after the date of Substantial Completion. Duties and
obligations for correction or removal and replacement of defective Work as
specified in the General Conditions.
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PART 2 PRODUCTS
2.1 MANUFACTURED UNITS

A. Horizontal Blinds: Aluminum horizontal slats 1-inch wide supported by
braided ladders and hardware enclosed in a metal head.

1.  Manufacturer and Product:
a. Levolor Lorentzen, Inc., Lyndhurst, NJ 07071; Riviera 1-inch
blind.
2. Slats: 5000 Series magnesium aluminum alloy, 1-inch wide,
unperforated.
3. Color: 887 Raw Umber.

4.  Headrail: 1-inch high by 1-9/16-inch wide, U-shaped, color to match
slats.

PART 3 EXECUTION
3.1 EXAMINATION

A.  Verify field measurements of openings to receive blinds, and provide systems
in coordination with work of other trades. Delay installation until all other
finish Work in spaces is complete.

3.2 BLIND INSTALLATION

A. Install the hardware to manufacturer's recommendations as approved for
conditions of the installation. Install in accurate locations, make plumb, true to
line, complete with accessories required for satisfactory operations, attach to
building construction using approved type of fasteners so as to be rigid and
secure, taking care to prevent cracking, marring, or other damage to adjacent
finished surfaces.

33 ADJUSTING

A.  After installation, test and adjust each unit.
34 CLEANING

A. Leave installation in a clean and dust-free condition.
3.5 INSTALLATION SCHEDULE

A. Install blinds at the following locations:

1. All interior windows or relights.
2. All exterior windows.
3. All door frame sidelights for Type F-3 and F-4 frames.

END OF SECTION
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SECTION 13930
FIRE SUPPRESSION SPRINKLER SYSTEM

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this Section:

1. National Fire Protection Association (NFPA):
a. 13, Standard for the Installation of Sprinkler Systems.

1.2 DESIGN REQUIREMENTS
A. General:

1. Design the fire suppression sprinkler system in accordance with the
requirements of this Section.

2. Coordinate the design of the fire suppression sprinkler system with the
authorities having jurisdiction in the Project locality. Obtain required
permits and arrange for inspections required by such permit.

3. Coordinate fire suppression sprinkler system routing with building
structure, other piping, ductwork, and electrical.

4.  Verify and incorporate into the design the actual water pressure and
available water flow for the fire suppression sprinkler system.

5. Sprinkler Heads:

a.  Locate at quarter points in ceiling tile centered one way.

6.  Piping:

a.  Three-inches Diameter and Smaller: For use in areas above slabs
and inside buildings shall be black steel.

b.  Four-inches diameter and larger: Black steel or cement-lined
ductile iron.

c.  Underground Applications: Cement-lined ductile iron.
7. Valves: As specified in Section 15100, VALVES AND OPERATORS
a. System Control:

1) 2 Inches and Smaller: Type V140.
2)  2-1/2 Inches and Larger: Type V142.
b.  System Drain and Test (2 Inches and Smaller):
1)  Globe, Type V200.
2)  Angle, Type V201.
c.  Fire Department Connection Valve: Check with ball drip, Type
610.
8. This project is an extension to the existing Flight Simulator Building.
The valve sprinkler valve room is located in the existing building. The
new sprinkler zone valves for the new building extension shall be

MKE\160085.B1.B1 JULY 19, 2001
13930 1 FIRE SUPPRESSION
SPRINKLER SYSTEM



126 ARW/IL ANG/FTU

located in the Flight Simulator Building valve room. Hydraulic
calculation shall be done on the entire (new and existing) buildings.

B.  Automatic Wet Pipe System:

1.

With exception of electrical rooms, protect entire facility by an
automatic wet pipe system.

Hazard Occupancy: Ordinary, Group 1.

Hydraulic Operation Area: 1,500 square feet at an area/density rating of
0.15 gpm per square foot.

Floor control valves assemblies at each floor level, each riser. Supervise
floor control valves to alarm on closure. Pipe floor control valve drains
to building drainage system.

Design sprinkler system to interface with Section 16720, FIRE ALARM
SYSTEM.

C.  Automatic Dry Pipe System:

1.

Design for the following areas:

a.  Boom Operator Part Time Trainer (BOPTT)

Hazard Occupancy: Ordinary, Group 1

Hydraulic Operation Area: 1500 square feet at an area/density rating of
0.15 gpm per square foot plus 250 gpm hose stream demand.

Design system to interface with Section 16720, FIRE ALARM
SYSTEM.

1.3 SUBMITTALS

A.  Shop Drawings:

PR

Reflected ceiling plans showing sprinkler head locations.
Schematic, wiring, and interconnection diagrams of system.
Catalog cuts of system components.

Design calculations.

B.  Quality Control Submittals:

1.

2.
3.

MKE\160085.B1.B1
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Written documentation showing proof of system designer’s and
installer’s qualifications.

Manufacturer's installation instructions for supervisory switches.
Certificate of Compliance: Upon completion of the system installation,
verify all fire department hose connections, and check all fire safety
devices to ensure their readiness for emergency connection and
operation.

Manufacturer's Certificate of Proper Installation.
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5. Written evidence that required permits have been secured and that
inspections and acceptance tests have been satisfactorily performed.

6.  Written test reports of each test and inspection.

7. Operation and maintenance manual.

1.4 QUALITY ASSURANCE

A.  Qualifications: Design and installation shall be performed by persons with an
established reputation in the fire protection industry who can furnish a list of
satisfactory installations of the type of system specified.

B.  Regulatory Requirements:

National Fire Codes.

Uniform Fire Code.

Requirements of OWNER’s insurance underwriter, if applicable.
City or State authorities having jurisdiction.

b=

1.5 EXTRA MATERIALS

A.  Furnish, tag, and box for shipment and storage, spare parts in accordance with
NFPA 13.

PART 2 PRODUCTS
2.1 GENERAL

A.  Materials manufactured within scope of Underwriters Laboratories shall
conform to UL Standards and have an applied UL listing mark.

B.  All equipment shall be Factory Mutual (FM) approved.
2.2 PIPING

A. Black Steel: As specified in Section 15060-03, DS-CARBON STEEL PIPE
AND FITTINGS-GENERAL SERVICE.

23 VALVES

A. Indicating type, with supervisory switches. Supervision shall be in the OPEN
position such that closing of valves results in alarm.

24 DRY PIPE VALVE ASSEMBLY

A.  Assembly shall provide a complete and automatic dry pipe fire sprinkler
system.
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2.5

2.6

2.7

MKE\160085.B1.B1
13930

B.

Assembly shall include required trim and pressure gauges, air pressure

maintenance device, anti-flood device, accelerator, if required, water pressure

actuated alarm switch connected to an electric alarm bell, and any other
miscellaneous accessories required by the system served.

Air Compressor: Capacity to restore normal air pressure in the system within a

30-minute period.

SUPERVISORY SWITCH

A.  Suitable for either OS&Y gate valve or indicator post.
B.  Capable of operating between first and second revolution of valve control
wheel or if housing cover is removed.
C. Rating: 5 amps, 120V ac.
D. Manufacturers:
1.  Potter.
2. Chemetron.
FLOW DETECTOR SWITCH
A.  Switch shall actuate on flow of water that equals or exceeds the discharge
from one sprinkler head.
B.  Minimum Rating: 5-amp, 120V ac and 2.5-amp, 24V dc.
C.  Pneumatic retard element with an adjustable range of zero to 70 seconds.
D. Two contacts (DPDT) suitable for providing a signal to the local fire alarm
bell and light, and remote fire alarm system.
E.  Manufacturers:
1.  Notifier.
2. Viking.
SPRINKLER HEAD
A. Temperature Rating: 165 degrees F.
B.  Manufacturers:
1.  Grinnell.
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2. Central Sprinkler Corp.
2.8 PIPE HANGERS AND SUPPORTS
A.  Inaccordance with NFPA 13.
2.9 SWAY BRACING

A. In accordance with NFPA 13, and suitable for Seismic Zone Ay = 0.05, Ag =
0.05.

2.10  VALVE IDENTIFICATION TAGS
A. Inaccordance with NFPA 13
2.11 ACCESS DOORS
A.  As specified in Section 08300, SPECIAL DOORS.
PART 3 EXECUTION
3.1 VALVES

A.  Control Valves: Where more than one control valve is required, provide
identification signs indicating portion of the total system controlled by
respective valve, on valve, or on wall near valve location as specified in
accordance with NFPA 13.

B.  System Test and Drain Valves:

1. Where valves are located above ceilings with removable panels, install
panels with a nametag that allows readily visible identifying test valve
location.

2. Where valves are installed above fixed ceilings, install an access panel,
and paint to match ceiling color with identification tag for valve.

3. Install drain valves in portions of system that cannot drain by gravity to
main drain valve.

C.  Double Check Valve Assembly: Install with test cocks and nameplate
accessible from front of unit.

32 SUPERVISORY SWITCH
A.  Provide on each fire protection system control valve.

B. Install in accordance with manufacturer's instructions and as specified in
Section 15100, VALVES AND OPERATORS.

MKE\160085.B1.B1 JULY 19, 2001
13930 5 FIRE SUPPRESSION
SPRINKLER SYSTEM



126 ARW/IL ANG/FTU

C.  Make electrical connections specified in Section 16720, FIRE ALARM

SYSTEM.
3.3 SPRINKLER HEAD
A.  Provide chrome-plated canopy flanges on pendant sprinkler heads in finished
ceilings.
B.  Provide brass pendant or upright heads in unfinished areas.
C.  Provide guards on sprinkler heads located in areas where heads are subjected
to mechanical damage.
D. Spare Heads:
1. Provide in accordance with NFPA 13, mounted in manufacturer’s
standard metal cabinet.
2. Mount cabinet on wall near fire protection header.
3.4 FLOW DETECTOR SWITCH
A. Do not mount switch in a pipe fitting or within 12 inches of fittings that
change direction of waterflow.
B.  Electrical connection as specified in Section 16720, FIRE ALARM SYSTEM.
3.5 PIPE HANGERS AND SUPPORTS
A.  Spacing, location, and installation in accordance with NFPA 13.
3.6 FIELD FINISHING
A.  As specified in Section 09900, PAINTING.
3.7 FIELD QUALITY CONTROL
A.  Upon completion of fire protection system, perform acceptance test as
required and outlined in NFPA 13.
B.  Notify the authority having jurisdiction of acceptance test readiness.
MKE\160085.B1.B1 JULY 19, 2001
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3.8 PERFORMANCE TEST
A.  Testin accordance with NFPA 13.
B.  Perform under actual or approved simulated operating conditions.
C.  Perform with the COTR/CM and authority having jurisdiction present.

END OF SECTION
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PART 1

1.1

REFERENCES

A.

SECTION 15060
PIPING - GENERAL

GENERAL

The following is a list of standards which may be referenced in this section
and any supplemental Data Sheets:

1. American Association of State Highway and Transportation Officials
(AASHTO): Standard Specifications for Highway Bridges.
2. American National Standards Institute (ANSI):

a.
b.
C.

TP @R e a

BK_‘

A21.52, Ductile Iron Pipe, Centrifugally Cast, Gas.

B1.20.1, Pipe Threads, General Purpose (Inch).

B16.1, Cast Iron Pipe Flanges and Flanged Fittings

Classes 25, 125, and 250.

B16.3, Malleable Iron Threaded Fittings.

B16.5, Pipe Flanges and Flanged Fittings.

B16.9, Factory-Made Wrought Steel Buttwelding Fittings.
B16.11, Forged Fittings, Socket-Welding and Threaded.
B16.15, Cast Bronze Threaded Fittings, Classes 125 and 250.
B16.21, Nonmetallic Flat Gaskets for Pipe Flanges.

B16.22, Wrought Copper and Copper Alloy Solder Joint Pressure
Fittings.

B16.24, Cast Copper Alloy Pipe Flanges and Flanged Fittings
Class 150, 300, 400, 600, 900, 1500 and 2500.

B16.25, Butt Welding Ends.

B16.42, Ductile Iron Pipe Flanges and Flanged Fittings,
Classes 150 and 300.

3. American Petroleum Institute (API): SPEC 5L, Specification for Line

Pipe.

4.  American Society of Mechanical Engineers (ASME):

a.

b.

oo

.

Boiler and Pressure Vessel Code, Section VIII, Rules for
Construction of Pressure Vessels.

Boiler and Pressure Vessel Code, Section IX, Qualification
Standard for Welding and Brazing Procedures, Welders, Brazers,
and Welding and Brazing Operators.

B31.1, Power Piping.

B31.3, Process Piping.

B31.9, Building Services Piping.

B36.10M, Welded and Seamless Wrought Steel Pipe.

5. Amerlcan Society for Nondestructive Testing (ASNT): SNT-TC-1A,
Personnel Qualification and Certification in Nondestructive Testing.

MKE/160085.B1.B1
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6.
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American Society for Testing and Materials (ASTM):

a.

b.

A47, Standard Specification for Ferritic Malleable Iron Castings.
AS53/A53M, Standard Specification for Pipe, Steel, Black and
Hot-Dipped, Zinc-Coated, Welded and Seamless.

A105/A105M, Standard Specification for Carbon Steel Forgings
for Piping Applications.

A106, Standard Specification for Seamless Carbon Steel Pipe for
High-Temperature Service.

A126, Standard Specification for Gray Iron Castings for Valves,
Flanges, and Pipe Fittings.

A135, Standard Specification for Electric-Resistance-Welded
Steel Pipe.

A139, Standard Specification for Electric-Fusion (Arc)-Welded
Steel Pipe (NPS 4 and Over).

A153/A153M, Standard Specification for Zinc Coating (Hot-Dip)
on Iron and Steel Hardware.

A181/A181M, Standard Specification for Carbon Steel Forgings,
for General-Purpose Piping.

A182/A182M, Standard Specification for Forged or Rolled
Alloy-Steel Pipe Flanges, Forged Fittings, and Valves and Parts
for High-Temperature Service.

A183, Standard Specification for Carbon Steel Track Bolts and
Nuts.

A193/A193M, Standard Specification for Alloy-Steel and
Stainless Steel Bolting Materials for High-Temperature Service.
A194/A194M, Standard Specification for Carbon and Alloy Steel
Nuts for Bolts for High-Pressure or High-Temperature Service or
Both.

A197/A197M, Standard Specification for Cupola Malleable Iron.
A216/A216M, Standard Specification for Steel Castings, Carbon,
Suitable for Fusion Welding, for High-Temperature Service.
A234/A234M, Standard Specification for Piping Fittings of
Wrought Carbon Steel and Alloy Steel for Moderate and High
Temperature Service.

A240/A240M, Standard Specification for Heat-Resisting
Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and
Strip for Pressure Vessels.

A276, Standard Specification for Stainless Steel Bars and Shapes.
A283/A283M, Standard Specification for Low and Intermediate
Tensile Strength Carbon Steel Plates.

A285/A285M, Standard Specification for Pressure Vessel Plates,
Carbon Steel, Low and Intermediate Tensile Strength.

A307, Standard Specification for Carbon Steel Bolts and Studs,
60,000 psi Tensile Strength.
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aa.
bb.
cc.

dd.

ccC.

ff.
ge.

hh.
ii.

J-

1.

nn.
00.
pp-

qq.

SS.

A312/A312M, Standard Specification for Seamless and Welded
Austenitic Stainless Steel Pipes.

A320/A320M, Standard Specification for Alloy/Steel Bolting
Materials for Low-Temperature Service.

A395/A395M, Standard Specification for Ferritic Ductile Iron
Pressure-Retaining Castings for Use at Elevated Temperatures.
A403/A403M, Standard Specification for Wrought Austenitic
Stainless Steel Piping Fittings.

A409/A409M, Standard Specification for Welded Large Diameter
Austenitic Steel Pipe for Corrosive or High-Temperature Service.
A536, Standard Specification for Ductile Iron Castings.

AS563, Standard Specification for Carbon and Alloy Steel Nuts.
A587, Standard Specification for Electric-Resistance-Welded
Low-Carbon Steel Pipe for the Chemical Industry.

A774/A774M, Standard Specification for As-Welded Wrought
Austenitic Stainless Steel Fittings for General Corrosive Service at
Low and Moderate Temperatures.

A778, Standard Specification for Welded, Unannealed Austenitic
Stainless Steel Tubular Products.

B32, Standard Specification for Solder Metal.

B43, Standard Specification for Seamless Red Brass Pipe,
Standard Sizes.

B61, Standard Specification for Steam or Valve Bronze Castings.
B62, Standard Specification for Composition Bronze or Ounce
Metal Castings.

B75, Standard Specification for Seamless Copper Tube.

B88, Standard Specification for Seamless Copper Water Tube.
B98/B98M, Standard Specification for Copper-Silicone Alloy
Rod, Bar and Shapes.

. C582, Standard Specification for Contact-Molded Reinforced

Thermosetting Plastic (RTP) Laminates for Corrosion-Resistant
Equipment.

D412, Standard Test Methods for Vulcanized Rubber and
Thermoplastic Rubbers and Thermoplastic Elastomers - Tension.
D413, Standard Test Methods for Rubber Property - Adhesion to
Flexible Substrate.

D1248, Standard Specification for Polyethylene Plastics Extrusion
Materials for Wire and Cable.

D1330, Standard Specification for Rubber Sheet Gaskets.

D1784, Standard Specification for Rigid Poly(Vinyl Chloride)
(PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC)
Compounds.

D1785, Standard Specification for Poly(Vinyl Chloride) (PVC)
Plastic Pipe, Schedules 40, 80, and 120.
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tt.

uu.

VV.

WW.

XX.

z7.

aaa.

bbb.

CCC.

ddd.

c€cCcC.

ftf.

gge.

hhh.

iil.

Jii-

D2000, Standard Classification System for Rubber Products in
Automotive Applications.

D2310, Standard Classification for Machine-Made “Fiberglass”
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe.

D2464, Standard Specification for Threaded Poly(Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule 80.

D2466, Standard Specification for Poly(Vinyl Chloride) (PVC)
Plastic Pipe Fittings, Schedule 40.

D2467, Standard Specification for Poly(Vinyl Chloride) (PVC)
Plastic Pipe Fittings, Schedule 80.

D2564, Standard Specification for Solvent Cements for
Poly(Vinyl Chloride) (PVC) Plastic Piping Systems.

D2996, Standard Specification for Filament-Wound “Fiberglass”
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe.

D3222, Standard Specification for Unmodified Poly(Vinylidene
Fluoride) (PVDF) Molding Extrusion and Coating Materials.
D3261, Standard Specification for Butt Heat Fusion Polyethylene
(PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and
Tubing.

D3350, Standard Specification for Polyethylene Plastics Pipe and
Fittings Materials.

D4101, Standard Specification for Propylene Plastic Injection and
Extrusion Materials.

F437, Standard Specification for Threaded Chlorinated Poly(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80.

F439, Standard Specification for Chlorinated Poly(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80.

F441, Standard Specification for Chlorinated Poly(Vinyl
Chloride) (CPVC) Plastic Pipe, Schedules 40 and 80.

F491, Standard Specification for Poly(Vinylidene Fluoride)
(PVDF) Plastic-Lined Ferrous Metal Pipe and Fittings.

F493, Standard Specification for Solvent Cements for Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe and Fittings.

F714, Standard Specification for Polyethylene (PE) Plastic Pipe
(SDR-PR) Based on Outside Diameter.

7.  American Water Works Association (AWWA):

a.

b.

MKE/160085.B1.B1
15060

C104/A21.4, Cement-Mortar Lining for Ductile-Iron Pipe and
Fittings for Water.

C110/A21.10, Ductile-Iron and Gray-Iron Fittings, 3 Inches
Through 48 Inches for Water and Other Liquids.

C111/A21.11, Rubber-Gasket Joints for Ductile-Iron Pressure
Pipe and Fittings.

C115/A21.15, Flanged Ductile-Iron Pipe with Ductile-Iron or
Gray-Iron Threaded Flanges.

C151/A21.51, Ductile-Iron Pipe, Centrifugally Cast, for Water.

JULY 19, 2001
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10.

f. C153/A21.53, Ductile-Iron Compact Fittings 3 Inches Through
24 Inches and 54 Inches Through 64 Inches, for Water Service.

g.  C200, Steel Water Pipe - 6 Inches and Larger.

h.  C205, Cement-Mortar Protective Lining and Coating for Steel
Water Pipe - 4 Inches and Larger - Shop Applied.

1. C207, Steel Pipe Flanges for Waterworks Service, Sizes 4 Inches
Through 144 Inches.

J- C208, Dimensions for Fabricated Steel Water Pipe Fittings.

k.  C213, Fusion Bonded Epoxy Coating for the Interior and Exterior
of Steel Water Pipelines.

1. C606, Grooved and Shouldered Type Joints.

m. M1l1, Steel Pipe - A Guide for Design and Installation.

American Weldlng Society (AWS):

a.  AS.8, Specification for Filler Metals for Brazing and Braze
Welding.

b.  QC 1, Standard for AWS Certification of Welding Inspectors.

Manufacturers Standardization Society of the Valve and Fittings

Industry, Inc. (MSS): SP43, Wrought Stainless Steel Butt-Welding

Fittings Including Reference to Other Corrosion Resistant Materials.

National Fire Protection Association (NFPA): 24, Standard for the

Installation of Private Fire Service Mains and Their Appurtenances.

1.2 DESIGN REQUIREMENTS

A.  Where pipe diameter, thickness, pressure class, pressure rating, or thrust
restraint is not shown or specified, design piping system in accordance with
the following:

1.

MKE/160085.B1.B1
15060

Building Service Piping: ASME B31.9, as applicable.

Sanitary Building Drainage and Vent Systems: BOCA Uniform
Plumbing Code and Local plumbing code.

Buried Piping: H20-S16 traffic load with 1.5 impact factor, AASHTO
Standard Specifications for Highway Bridges, as applicable.

Thrust Restraints:

a.  Design for test pressure shown in Piping Schedule.

b.  Allowable Soil Pressure: 1,000 pounds per square foot.

c.  Low Pressure Pipelines:

1)  When bearing surface of the fitting against soil provides an
area equal to or greater than area required for thrust
restraint, concrete thrust blocks will not be required.

2)  Determine bearing area for fittings without thrust blocks by
projected area of 70 percent of internal diameter multiplied
by chord length for fitting centerline curve.

JULY 19, 2001
5 PIPING - GENERAL



126 ARW/IL ANG/FTU

1.3 SUBMITTALS

A.  Quality Control Submittals:

1.

Manufacturer's Certification of Compliance.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Inaccordance with Section 01600, MATERIAL AND EQUIPMENT, and:

1.

(98]

S.

Flanges: Securely attach metal, hardboard, or wood protectors over
entire gasket surface.

Threaded or Socket Welding Ends: Fit with metal, wood, or plastic
plugs or caps.

Linings and Coatings: Prevent excessive drying.

Cold Weather Storage: Locate products to prevent coating from freezing
to ground.

Handling: Use heavy canvas or nylon slings to lift pipe and fittings.

PART 2 PRODUCTS

2.1 PIPING

A.  As specified on Piping Data Sheet(s) and Piping Schedule located at the end
of this section as Supplement.

B. Diameters Shown:

1.

3.

2.2 JOINTS

Standardized Products: Nominal size.

Fabricated Steel Piping (Except Cement-Lined): Outside diameter,
ASME B36.10M.

Cement-Lined Steel Pipe: Lining inside diameter.

A. Grooved End System:

1.

2.

Rigid, except where joints are used to correct misalignment, to provide
flexibility, or where shown, furnish flexible type.

Flanges: When required, furnish with grooved type flange adapters of
same manufacturer as grooved end couplings.

B.  Flanged Joints:

1.

2.

MKE/160085.B1.B1
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Flat-faced carbon steel or alloy flanges when mating with flat-faced cast
or ductile iron flanges.

Higher pressure rated flanges as required to mate with equipment when
equipment flange is of higher pressure rating than required for piping.

JULY 19, 2001
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C. Threaded Joints: NPT taper pipe threads in accordance with ANSI B1.20.1.

D.  Thrust Tie-Rod Assemblies: NFPA 24; tie-rod attachments relying on clamp
friction with pipe barrel to restrain thrust are unacceptable.

E. Mechanical Joint Anchor Gland Follower:

1. Ductile iron anchor type, wedge action, with breakoff tightening bolts.
2. Manufacturer and Product: EBAA Iron Inc.; Megalug.

F.  Flexible Mechanical Compression Joint Coupling:

1. Stainless steel, ASTM A276, Type 305 bands.
2. Manufacturers:

a.  Pipeline Products Corp.

b.  Fernco Joint Sealer Co.

2.3 THRUST BLOCKS
A.  Concrete: As specified in Section 03300, CAST-IN-PLACE CONCRETE.
2.4 FINISHES

A.  Factory prepare, prime, and finish coat in accordance with Pipe Data Sheet(s)
and Piping Schedule.

B.  Galvanizing:

1. Hot-dip applied, meeting requirements of ASTM A153.
2. Electroplated zinc or cadmium plating is unacceptable.

PART 3 EXECUTION
3.1 EXAMINATION

A.  Verify size, material, joint types, elevation, horizontal location, and pipe
service of existing pipelines to be connected to new pipelines or new
equipment.

B.  Inspect size and location of structure penetrations to verify adequacy of wall
pipes, sleeves, and other openings.

MKE/160085.B1.B1 JULY 19, 2001
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3.2 PREPARATION

A. Inspect pipe and fittings before installation, clean ends thoroughly, and
remove foreign matter and dirt from inside.

B.  Damaged Coatings and Linings: Repair using original coating and lining
materials in accordance with manufacturer's instructions

33 INSTALLATION-GENERAL

A.  Join pipe and fittings in accordance with manufacturer's instructions, unless
otherwise shown or specified.

B.  Remove foreign objects prior to assembly and installation.
C.  Flanged Joints:

1. Install perpendicular to pipe centerline.
Bolt Holes: Straddle vertical centerlines, aligned with connecting
equipment flanges or as shown.

3. Use torque-limiting wrenches to ensure uniform bearing and proper bolt
tightness.

4.  Plastic Flanges: Install annular ring filler gasket at joints of raised-face
flange.

5. Raised-Face Flanges: Use flat-face flange when joining with flat-faced
ductile or cast iron flange.

D. Threaded and Coupled Joints:

1.  Conform with ANSI B1.20.1.

Produce sufficient thread length to ensure full engagement when

screwed home in fittings.

Countersink pipe ends, ream and clean chips and burrs after threading.

Make connections with not more than three threads exposed.

5. Lubricate male threads only with thread lubricant or tape as specified on
Piping Data Sheets.

P

E. Soldered Joints:

1. Use only solder specified for particular service.
. Cut pipe ends square and remove fins and burrs.
3. After thoroughly cleaning pipe and fitting of oil and grease using solvent
and emery cloth, apply noncorrosive flux to the male end only.
4.  Wipe excess solder from exterior of joint before hardened.
5. Before soldering, remove stems and washers from solder joint valves.

MKE/160085.B1.B1 JULY 19, 2001
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3.4

MKE/160085.B1.B1
15060

F.  PVC and CPVC Piping:

1.

2.

3.

Provide Schedule 80 threaded nipple where necessary to connect to
threaded valve or fitting.

Use strap wrench for tightening threaded plastic joints. Do not
overtighten fittings.

Do not thread Schedule 40 pipe.

G. Ductile Iron, Cement-Lined Ductile Iron, and Glass-Lined Ductile Iron Piping:

1.

2.

Cutting Pipe: Cut pipe with milling type cutter, rolling pipe cutter, or

abrasive saw cutter. Do not flame cut.

Dressing Cut Ends:

a.  General: As required for the type of joint to be made.

b.  Rubber Gasketed Joints: Remove sharp edges or projections.

c.  Push-On Joints: Bevel, as recommended by pipe manufacturer.

d.  Flexible Couplings, Flanged Coupling Adapters, and Grooved End
Pipe Couplings: As recommended by the coupling or adapter
manufacturer.

INSTALLATION-EXPOSED PIPING

A.  Piping Runs:

1.

2.

Parallel to building or column lines and perpendicular to floor, unless
shown otherwise.

Piping upstream and downstream of flow measuring devices shall
provide straight lengths as required for accurate flow measurement.

B.  Supports: As specified in Section 15140, PIPING SUPPORT SYSTEMS.

C.  Group piping wherever practical at common elevations; install to conserve
building space and not interfere with use of space and other work.

D.  Unions or Flanges: Provide at each piping connection to equipment or
instrumentation on equipment side of each block valve to facilitate installation
and removal.

E. Install piping so that no load or movement in excess of that stipulated by
equipment manufacturer will be imposed upon equipment connection; install
to allow for contraction and expansion without stressing pipe, joints, or
connected equipment.

JULY 19, 2001
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F.  Piping clearance, unless otherwise shown:

1.

Over Walkway and Stairs: Minimum of 7 feet 6 inches, measured from
walking surface or stair tread to lowest extremity of piping system
including flanges, valve bodies or mechanisms, insulation, or
hanger/support systems.

Between Equipment or Equipment Piping and Adjacent Piping:
Minimum 3 feet 0 inches, measured from equipment extremity and
extremity of piping system including flanges, valve bodies or
mechanisms, insulation, or hanger/support systems.

From Adjacent Work: Minimum 1 inch from nearest extremity of
completed piping system including flanges, valve bodies or
mechanisms, insulation, or hanger/support systems.

Do not route piping in front of or to interfere with access ways, ladders,
stairs, platforms, walkways, openings, doors, or windows.

Head room in front of openings, doors, and windows shall not be less
than the top of the opening.

Do not install piping containing liquids or liquid vapors in transformer
vaults or electrical equipment rooms.

Do not route piping over, around, in front of, in back of, or below
electrical equipment including controls, panels, switches, terminals,
boxes, or other similar electrical work.

3.5 INSTALLATION-BURIED PIPE

A. Placement:

1.

MKE/160085.B1.B1
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Keep trench dry until pipe laying and joining are completed.

Pipe Base and Pipe Zone: As specified in Section 02225, TRENCH
BACKFILL.

Exercise care when lowering pipe into trench to prevent twisting or
damage to pipe.

Measure for grade at pipe invert, not at top of pipe.

Excavate trench bottom and sides of ample dimensions to permit visual
inspection and testing of entire flange, valve, or connection.

Prevent foreign material from entering pipe during placement.

Close and block open end of last laid pipe section when placement
operations are not in progress and at close of day's work.

Lay pipe upgrade with bell ends pointing in direction of laying.

After joint has been made, check pipe alignment and grade.

Place sufficient pipe zone material to secure pipe from movement before
next joint is installed.

Prevent uplift and floating of pipe prior to backfilling.

JULY 19, 2001
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B. PVC or CPVC Pipe Placement:

1.

Lay pipe snaking from one side of trench to other.

Offset: As recommended by manufacturer for maximum temperature
variation between time of solvent welding and during operation.

Do not lay pipe when temperature is below 40 degrees F, or above
90 degrees F when exposed to direct sunlight.

Shield ends to be joined from direct sunlight prior to and during the
laying operation.

C. Tolerances:

1.

2.
3.

4.

Deflection From Horizontal Line, Except PVC or CPVC Maximum
2 inches.

Deflection From Vertical Grade: Maximum 1/4-inch.

Joint Deflection: Maximum of 75 percent of manufacturer's
recommendation.

Pipe Cover: Minimum 3 feet, unless otherwise shown.

3.6 THRUST RESTRAINT

A. Location:

1.

2.

Buried Piping: Where required to restrain force developed at pipeline
tees, plugs, caps, bends, and other locations where unbalanced forces
exist due to hydrostatic testing and normal operating pressure.
Exposed Piping: At all joints in piping.

B.  Thrust Blocking:

1.

Place between undisturbed ground and fitting to be anchored.
Quantity of Concrete: Sufficient to cover bearing area on pipe and
provide required soil bearing area as shown.

Place blocking so that pipe and fitting joints will be accessible for
repairs.

Place concrete in accordance with Section 03301, REINFORCED
CONCRETE.

3.7 BRANCH CONNECTIONS

A. Do not install branch connections smaller than 1/2-inch nominal pipe size,
including instrument connections, unless shown otherwise.

B.  When line of lower pressure connects to a line of higher pressure,
requirements of Piping Data Sheet for higher pressure rating prevails up to and
including the first block valve in the line carrying the lower pressure, unless
otherwise shown.

MKE/160085.B1.B1
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C.  Threaded Pipe Tap Connections:

1. Ductile Iron Piping: Connect only with service saddle or at a tapping
boss of a fitting, valve body, or equipment casting.

2. Welded Steel or Alloy Piping: Connect only with welded threadolet or
half-coupling as specified on Piping Data Sheet.

3. Limitations: Threaded taps in pipe barrel are unacceptable.

3.8 VENTS AND DRAINS

A.  Vents and drains at high and low points in piping required for completed
system may or may not be shown. Install vents on high points and drains on
low points of pipelines at all low and high point locations.

3.9 CLEANING

A. Following assembly and testing, and prior to disinfection and final acceptance,
flush pipelines (except as stated below) with water at 2.5 fps minimum
flushing velocity until foreign matter is removed.

B.  Ifimpractical to flush large diameter pipe at 2.5 fps or blow at 4,000 fpm
velocity, clean in-place from inside by brushing and sweeping, then flush or
blow line at lower velocity.

C.  Insert cone strainers in flushing connections to attached equipment and leave
in-place until cleaning is complete.

D. Remove accumulated debris through drains 2 inches and larger or by
removing spools and valves from piping.

3.10  INSULATION

A.  See Section 15250, PIPE INSULATION.
3.11 DISINFECTION

A.  See Section 02683, DISINFECTION OF W1 WATER SYSTEMS.
3.12 FIELD FINISHING

A. Notify COTR/CM at least 3 days prior to start of any surface preparation or
coating application work.

B.  As specified in Section 09900, PAINTING.

3.13 PIPE IDENTIFICATION
A.  As specified in Section 02320, TRENCH BACKFILL and 09900, PAINTING.
MKE/160085.B1.B1 JULY 19, 2001
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3.14 FIELD QUALITY CONTROL

A.  Pressure Leakage Testing: As specified in Section 15992, PIPING LEAKAGE
TESTING.

3.15 SUPPLEMENTS
A.  Piping Schedule.

B. Data Sheets.

Number Title

-02 Carbon Steel Pipe and Fittings-Special Service

-03 Carbon Steel Pipe and Fittings-General Service

-11 Chlorinated Polyvinyl Chloride (CPVC) Pipe and Fittings
-13 Copper and Copper Alloy Pipe, Tubing, and Fittings

-16 Polyvinyl Chloride Drain, Waste, and Vent (PVC-DWYV)

Pipe and Fittings
END OF SECTION
MKE/160085.B1.B1 JULY 19, 2001
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SERVICE
CD

FS

HW
HWS/R

G

SD

SS

v

Wi

EXPOSURE
BUR
EXP

MATERIAL

CISP
Ccop
CPVC
DI
PVC
RCP
STL

PRESSURE TEST

H
P

MKE/160085.B1.B1
15060 SUPPLEMENT

PIPING SCHEDULE LEGEND

Condensate Drain

Fire Sprinkler

Potable Hot Water

Heating, Hot Water Supply/Return
Natural Gas

Storm Drain

Sanitary Sewer

Vents

Water-Potable

Buried
Exposed

Cast Iron Soil Pipe
Copper

Chlorinated PVC

Ductile Iron

Polyvinyl Chloride
Reinforced Concrete Pipe

Steel

Hydrostatic

Pneumatic
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PIPING SCHEDULE
Operating Test
Size(s) Piping Joint/ Pressure Test Pressure Color Band/
Service (In.) Location | Material Type (psig) Type Insulation (psig) Lettering Remarks
CD 3/4 -2 EXP PVC SO NA H HG 15 (ft) NA 15060-16
FS 12-6 BUR STL SC, FL 70 H 200 Red/White 15060-03
EXP SW, W

G 12-3 EXP STL SC 20 H 150 Yellow/Black 15060-02
BUR SW

HWS 12 -4 EXP STL SC 40 H HG 150 Yellow/Black 15060-03

HWR SW

HW, 12-3 EXP cop SO 20 H DW 150 Yellow/White 15060-13

HWC

SS 3-6 BUR CPVC -—- -—- H 100 NA 15060-11
EXP CISP 15150

SD 3-6 EXP CISP -—- -—- H 100 NA 15150
BUR CPVC 15060-11

A% 1-1/4 -4 EXP PVC- -—- -—- H 100 NA 15060-16

DWV

W1 12-3 EXP cop SO 70 H DW 150 Green/White 15060-13
BUR 15060-13

Note: All HG temperatures use 201 degrees F to 500 degrees F

MKE/160085.B1.B1 JULY 19, 2001
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SECTION 15060-02
CARBON STEEL PIPE AND FITTINGS-SPECIAL SERVICE

Item Size Description

Pipe Black carbon steel, ASTM A106, Grade B
seamless or ASTM A53 Rev A, Grade B
seamless or ERW. Threaded, butt-welded, and

flanged joints:
1-1/2” & smaller Schedule 80.
2” thru 10” Schedule 40, except 4-inch and smaller in
chlorine service; Schedule 80.
Joints 2” & smaller Threaded or socket-welded; flanged at equipment
as required or shown.
2-1/2” & larger Butt-welded or flanged at valves and equipment.
Fittings 2” & smaller Threaded, forged carbon steel,

ASTM A105/A105M, 2,000- or 3,000-pound
WOG, conforming to ANSI B16.11; bore to
match pipe inside diameter.

2-1/2” & larger Wrought carbon steel butt-welding,

ASTM A234/A234M, Grade WPB meeting the
requirements of ANSI B16.9; fitting wall
thickness to match adjoining pipe; long radius
elbows unless shown otherwise.

Branch 2” & smaller Threadolet or socket in conformance with
Connections Fittings above.
2-1/2” & larger Butt-welding tee in accordance with Fittings
above.
Flanges 2” & smaller Forged carbon steel, ASTM A105/A105M,

ANSI B16.5 Class 150 or Class 300 socket-weld
or threaded, 1/16-inch raised face.

2-1/2” & larger Forged carbon steel, ASTM A105/A105M,
ANSI B16.5 Class 150 or Class 300 slip-on or
welding neck, 1/16-inch raised face; weld neck
bore to match pipe internal diameter. Use weld
neck flanges when abutting butt-weld fittings.

MKE/160085.B1.B1 JULY 19, 2001
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SECTION 15060-02

CARBON STEEL PIPE AND FITTINGS-SPECIAL SERVICE

Unions

2” & smaller

Threaded socket-weld, forged carbon steel,
ASTM A105/A105M, 2,000- or 3,000-pound
WOQG, integral ground steel-to-steel seats, AAR
design meeting the requirements of

ANSI B16.11, bore to match pipe.

Bolting

All

Carbon steel ASTM A193/A193M Rev A,
Grade B7 studs and ASTM A194/A194M,
Grade 2H hex head nuts. Quench and temper for
chlorine service.

When mating flange on equipment is cast iron
and gasket is flat ring, provide ASTM A307,
Grade B hex head bolts and ASTM A563,
Grade A heavy hex nuts.

Gaskets

All flanges

General Service and Oil/Gas: 1/16-inch thick
compressed nonasbestos composition flat ring
type. Garlock, Style 3000; Manville, Style 978.

Thread
Lubricant

General Service: Teflon tape.

MKE/160085.B1.B1
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SECTION 15060-03

CARBON STEEL PIPE AND FITTINGS-GENERAL SERVICE

Item Size Description
Pipe All Black carbon steel, ASTM A106, Grade B
seamless or ASTM A53 Rev A, Grade B
seamless or ERW. Threaded, butt-welded,
grooved end, and flanged joints:
Screwed:
2 inch & smaller Schedule 80.
Welded:
2-1/2 thru 10 inch Schedule 40.
Grooved:
2-1/2 thru 6 inch Schedule 40.
8 thru 12 inch Schedule 30.
Joints 2 inch & smaller Threaded or flanged at valves and equipment or
grooved end meeting the requirements of
AWWA C606..
2-1/2 inch & larger Butt-welded or flanged at valves and equipment,
or grooved end meeting the requirements of
AWWA C606.
Fittings 2 inch & smaller Threaded: 150- or 300-pound malleable iron,

2-1/2 inch & larger

ASTM A197 or ASTM A47, dimensions in
accordance with ANSI B16.3. Fire sprinkler
fittings to be UL listed.

Grooved End: Malleable iron ASTM A47 or
ductile iron ASTM A536, grooved ends to accept
couplings without field preparation. Victaulic;
Grinnell.

Butt Welded: Wrought carbon steel butt-
welding, ASTM A234/A234M, Grade WPB
meeting the requirements of ANSI B16.9; fitting
wall thickness to match adjoining pipe; long
radius elbows unless shown otherwise.

Grooved End: Malleable iron ASTM A47 or
ductile iron ASTM A536, grooved ends to accept
couplings without field preparation. Victaulic;
Grinnell.

MKE/160085.B1.B1
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SECTION 15060-03
CARBON STEEL PIPE AND FITTINGS-GENERAL SERVICE

Item

Size

Description

Branch
Connections

2 inch & smaller

Threaded, straight, or reducing tees in
conformance with Fittings specified above.

2-1/2 inch & larger

Butt-welding or grooved end tee in conformance
with Fittings specified above.

Flanges

2 inch & smaller

Forged carbon steel, ASTM A105/A105M,
Grade II, ANSI B16.5 Class 150 or Class 300
socket-weld or threaded, 1/16-inch raised face.

2-1/2 inch & larger

Butt-Welded Systems: Forged carbon steel,
ASTM A105/A105M, ANSI B16.5 Class 150 or
Class 300 slip-on or welding neck, 1/16-inch
raised face; weld neck bore to match pipe
internal diameter. Use weld neck flanges when
abutting butt-weld fittings.

Grooved End Adapter Flange: Malleable iron
ASTM A47 or ductile iron ASTM AS536.
Victaulic; Grinnell.

Cast Iron Mating Flange: AWWA C207, Class D
or E, hub or ring type, ANSI B16.1, 125-pound
drilling, AWWA C207 Class F hub type or
ASTM A105/A105M, ANSI B16.5

Class 300-pound, drilling.

Unions

2 inch & smaller

Threaded malleable iron, ASTM A197 or A47,
150- or 300-pound WOG, meeting the
requirements of ANSI B16.3.

Couplings

2-1/2 inch & larger

Grooved End: Rigid joint malleable iron,
ASTM A47 or ductile iron, ASTM A536.
Victaulic; Grinnell.

Screwed End: Malleable iron, ASTM A197 or
Ad7.

MKE/160085.B1.B1
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SECTION 15060-03
CARBON STEEL PIPE AND FITTINGS-GENERAL SERVICE

Item Size Description

Bolting All Flanges: Carbon steel ASTM A307, Grade A hex
head bolts and ASTM A563, Grade A hex head
nuts. Use 1/8-inch undersize bolting material for
insulating flanges.

Grooved End Couplings: Carbon steel,
ASTM A183 bolts and nuts, 110,000 psi
minimum tensile strength.

Gaskets All flanges Water, Steam, and Air Services: 1/16 inch thick,
compressed inorganic fiber with nitrile binder,
rated to 700 degrees F and 1000 psi.

Fuel Gas Service: 1/8-inch thick, homogeneous
black rubber (EPDM), hardness 60 (Shore A),
rated to 300 degrees F, conforming to

ANSI B16.21 and ASTM D1330, Steam Grade.

Blind flanges shall be gasketed covering the
entire inside face with the gasket cemented to the
blind flange.

Grooved Couplings: EPDM per ASTM D2000
for water and air to 230 degrees F, nitrile for oil
service to 180 degrees F.

Thread 2 inch & smaller General Service: Teflon tape.
Lubricant
END OF SECTION
MKE/160085.B1.B1 JULY 19, 2001
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CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPE AND

SECTION 15060-11

FITTINGS

Item

Size

Description

Pipe

All

Schedule 40 or 80 CPVC: Type IV, Grade I or
Class 23447-B conforming to ASTM D1784 and
ASTM F441.

Threaded nipples shall be schedule 80.

Fittings

All

Schedule 80 CPVC as Specified Under Pipe Above:
Conforming to the requirements of ASTM F439
Rev A for socket-weld type and ASTM F437 for
threaded type.

Joints

All

Solvent socket-weld except where connection to
valves and equipment may require future
disassembly.

Flanges

All

One piece, molded hub Type CPVC flat face flange
in accordance with Fittings above; 125-pound ANSI
B16.1 drilling.

Bolting

All

Flat Face Mating Flange or In Corrosive Areas:
ASTM A193/A193M Rev A Type 316 stainless steel
Grade B8M hex head bolts and ASTM A194/A194M
Grade 8M hex head nuts.

Raised Face Mating Flange: Carbon steel
ASTM A307 Grade B square head bolts and
ASTM A563 Grade A heavy hex head nuts.

Gaskets

All

Flat Face Mating Flange: Full faced 1/8-inch thick
ethylene propylene (EPR) rubber.

Raised Face Mating Flange: Flat ring 1/8-inch
ethylene propylene (EPR) rubber, with filler gasket
between OD of raised face and flange OD to protect
the flange from bolting moment.

Solvent Cement

All

As recommended by the pipe and fitting
manufacturer conforming to ASTM F493 Rev A.

Thread Lubricant

All

Teflon tape.

MKE/160085.B1.B1
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SECTION 15060-13

COPPER AND COPPER ALLOY PIPE, TUBING, AND FITTINGS

Item

Description

Pipe

Oxygen Service: Red brass, seamless, standard wall thickness,
conforming to ASTM B43.

Tubing

Seamless, conforming to ASTM B88 Rev A as follows:

No. 1 water (buried) .............. Type K, soft or hard temper
No. 1 water (exposed)............ Type L, hard drawn
Domestic hot water ................ Type L, hard drawn
Compressed air service........... Type L, hard drawn
P-Trap priming service .......... Type L, soft temper

Fittings

Commercially pure wrought copper, socket joint, conforming to
ASTM B75, dimensions conforming to ANSI B16.22.

Flanges

Commercially pure wrought copper, socket joint, conforming to
ASTM B75, faced and drilled 150-pound ANSI B16.24 standard.

Bolting

ASTM A307, carbon steel, Grade A hex head bolts and
ASTM A563 Grade A hex head nuts.

Gaskets

1/16-inch thick non-asbestos compression type, full face, Cranite,
Johns-Manville.

Solder

95-5 wire solder (95 percent tin, 5 percent antimony), conforming
to ASTM B32 Grade 95TA. Do not use cored solder.

END OF SECTION
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SECTION 15060-16

POLYVINYL CHLORIDE

DRAIN WASTE AND VENT (PVC-DWY)

PIPE AND FITTINGS

Item

Size

Description

Pipe and Fittings

All

PVC-DMYV Schedule 40 nonpressure application,
Class 12454-B conforming to ASTM D2665 and
ANSI/NSF Standard 14 system.

Joints

All

Solvent cemented conforming to ASTM D2855
except where connection to equipment may require
future removal.

Solvent Cement

All

As recommended by the pipe and fitting
manufacturer conforming to ASTM D2564.

MKE/160085.B1.B1
15060-16
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SECTION 15100
VALVES AND OPERATORS

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1.  American National Standards Institute (ANSI):

a.  Bl6.1, Cast Iron Pipe Flanges and Flanged Fittings.

b. C111/A21.11, Rubber-Gasket Joints for Ductile-Iron Pressure
Pipe and Fittings.

2. American Society of Sanitary Engineers (ASSE): 1011, Performance

Requirements for Hose Connection Vacuum Breakers.

3. American Society for Testing and Materials (ASTM):

a.  A276, Standard Specification for Stainless Steel Bars and Shapes.

b. A351, Standard Specification for Castings, Austenitic, Austenitic-
Ferric (Duplex), for Pressure-Containing Parts.

c.  AS564, Standard Specification for Hot-Rolled and Cold-Finished
Age-Hardening Stainless Steel Bars and Shapes.

d.  B61, Standard Specification for Steam or Valve Bronze Castings.

e.  B62, Standard Specification for Composition Bronze or Ounce
Metal Castings.

f. B98, Standard Specification for Copper-Silicon Alloy Rod, Bar,
and Shapes.

g.  BI127, Standard Specification for Nickel-Copper Alloy (UNS
N04400) Plate, Sheet, and Strip.

h. B139, Standard Specification for Phosphor Bronze Rod, Bar, and
Shapes.

1. B164, Standard Specification for Nickel-Copper Alloy Rod, Bar,
and Wire.

J- B194, Standard Specification for Copper-Beryllium Alloy Plate,
Sheet, Strip, and Rolled Bar.

k.  B584, Standard Specification for Copper Alloy Sand Castings for
General Applications.

1. D429, Test Methods for Rubber Property—Adhesion to Rigid
Substrates.

m. DI1784, Standard Specification for Rigid Poly(Vinyl Chloride)
(PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC)
Compounds.

4.  American Water Works Association (AWWA):
a. (500, Metal-Seated Gate Valves for Water Supply Service.
b.  C504, Rubber-Seated Butterfly Valves.

MKE/160085.B1.B1 JULY 19, 2001
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c. (€508, Swing-Check Valves for Waterworks Service, 2 in. to
24 in. NPS.

d.  C509, Resilient-Seated Gate Valves for Water Supply Service.

e. C510, Double Check Valve, Backflow-Preventer Assembly.

f. C511, Reduced-Pressure Principle Backflow Prevention
Assembly.

g. (540, Power-Actuating Devices for Valves and Sluice Gates.

h.  C550, Protective Epoxy Interior Coatings for Valves and
Hydrants.

1. C606, Grooved and Shouldered Joints.

J- C800, Underground Service Line Valves and Fittings.

5. Manufacturers Standardization Society (MSS):
a. SP-81, Stainless Steel, Bonnetless, Flanged Knife Gate Valves.
b.  SP-88, Diaphragm Type Valves.

1.2 SUBMITTALS
A.  Shop Drawings:
1. Product data sheets for make and model.
2. Complete catalog information, descriptive literature, specifications, and
identification of materials of construction.
3. Sizing calculations for open-close/throttle and modulating.
B.  Quality Control Submittals:
1.  Certificate of Compliance for:
a.  Electric operators; full compliance with AWWA C540.
2. Tests and inspection data.
3. Manufacturer's Certificate of Proper Installation.
4.  Operation and Maintenance Manual.
PART 2 PRODUCTS
2.1 GENERAL
A. Valve to include operator, actuator, handwheel, chain wheel, extension stem,
floor stand, worm and gear operator, operating nut, chain, wrench, and
accessories for a complete operation.
B.  Valve to be suitable for intended service. Renewable parts not to be of a lower
quality than specified.
C.  Valve same size as adjoining pipe.
D. Valve ends to suit adjacent piping.
E.  Size operator to operate valve for the full range of pressures and velocities.
MKE/160085.B1.B1 JULY 19, 2001
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F.  Valve to open by turning counterclockwise.
G. Factory mount operator, actuator, and accessories.

2.2 MATERIALS

A. Brass and bronze valve components and accessories that have surfaces in
contact with water to be alloys containing less than 16 percent zinc and
2 percent aluminum.

B.  Approved alloys are of the following ASTM designations:

1.  B61,B62, B98 (Alloy UNS No. C65100, C65500, or C66100), B139
(Alloy UNS No. C51000), B584 (Alloy UNS No. C90300 or C94700),
B164, B194, and B127.

2. Stainless steel Alloy 18-8 may be substituted for bronze.

23 FACTORY FINISHING
A.  Epoxy Lining and Coating:

1.  Use where specified for individual valves described herein.
In accordance with AWWA C550 unless otherwise specified.

3. Either two-part liquid material or heat-activated (fusion) material except
only heat-activated material if specified as “fusion” or “fusion bonded”
epoxy.

4. Minimum 7-mil dry film thickness except where limited by valve
operating tolerances.

B.  Exposed Valves:

1. In accordance with Section 09900, PAINTING
2. Safety isolation valves and lockout valves with handles, handwheels, or
chain wheels “safety yellow.”

2.4 VALVES
A. Gate Valves:

1. Type V100 Gate Valve 3 Inches and Smaller: All-bronze, screwed
bonnet, single solid wedge gate, nonrising stem, rated 125-pound SWP,
200-pound WOG.

a.  Manufacturers and Products:
1)  Stockham; B103, threaded end.
2)  Crane; 438, threaded end.
3)  Stockham; B104, soldered end.
4)  Crane; 1324, soldered end.

MKE/160085.B1.B1 JULY 19, 2001
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2. Type V140 Gate Valve, 3/4 Inch to 2 Inches:

a. UL listed, all-bronze, solid wedge disc, outside screw and yoke,
screwed ends rated 175 pound WOG minimum.

b.  Supervisory switch, as specified in Section 15330, FIRE
PROTECTION SYSTEM. Valve supervised in OPEN position so
closing results in actuation of alarm.

c.  Manufacturers and Products:

1)  Stockham; B133.
2)  Crane; No. 459.
3.  Type V142 Gate Valve, 3 Inches to 12 Inches:

a. UL listed, iron body, bronze mounted, designed for fire protection
service, rising stem, outside screw and yoke, ANSI B16.1 flanged
ends, rated 175 pound WOG.

b.  Double disc type gate, bronze wedge pins, parallel seat, gate stem
in bronze bushing through stuffing box.

c. Supervisory switch, as specified in Section 15330, FIRE
PROTECTION SYSTEM. Valve supervised in OPEN position so
closing results in actuation of alarm.

d.  Manufacturers and Products:

1) Kennedy; Figure 68.
2)  American-Darling; 52U.

B. Globe Valves:

1.  Type V200 Globe Valve, 3 Inches and Smaller:

a. All-bronze, union bonnet, inside screw, rising stem, TFE disc,
rated 150-pound SWP, 300-pound WOG.

b.  Manufacturers and Products:

1)  Stockham; B-22T, threaded end.
2)  Crane Co.; 7TF, threaded end.
3)  Stockham; B-24T, soldered end.
2. Type V201 Angle Pattern Valve, 2 Inches and Smaller:

a. All-bronze, screwed ends, union bonnet, inside screw, rising stem,
TFE disc, rated 150-pound SWP, 300-pound WOG.

b.  Manufacturers and Products:

1)  Stockham; Figure B-222T.
2)  Crane Co.; Cat. No. 17TF.
3. Type V236 Angle Pattern Hose Valve, 1 Inch to 3 Inches:

a. All-bronze, screwed ends, inside screw, rising stem, TFE disc,
outlet of cast brass NHT by NPT, male by male, nipple adapter
with hexagonal wrench feature, brass cap with chain, rated
300 WOG.

b.  Manufacturers and Products:

1)  Stockham; Figure B-22T.
2)  Crane Co.; Cat. No. 7TF.
3)  Stockham; Figure B-222T.
4)  Crane Co.; Cat. No. 17TF.

MKE/160085.B1.B1 JULY 19, 2001
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5)  James Jones Co.; J-300 Series, angle fire hydrant valve with
NPT inlet and National Hose thread outlet.

6) ITT Kennedy; Figure 936, angle fire hydrant valve with
NPT inlet and National Hose thread outlet.

C. Ball Valves:

1. Type V304 Ball Valve, 2 Inches and Smaller, for General Water and Air
Service:
a.  All-bronze, three-piece body type, screwed ends, full bore ports,
Teflon seat, blowout-proof stem, hand lever operator, rated
150 psi SWP, 400-pound WOG minimum.
b.  Manufacturers and Products:
1)  Nibco, Inc.; T-595-Y.
2)  Grinnell Supply Sales Co.; Figure 3810.
2. Type V305 Ball Valve, 2 Inches and Smaller, for Natural Gas Service:
a. Bronze body, screwed ends, Teflon seats and seals, hand-lever
operator, UL Listed YRPV, 300 psi rating.
b.  Manufacturers and Products:
1)  Neles-Jamesbury; Figure 356.
2)  Conbraco; Saturn 90-100 Series.

D. Plug Valves:

1. Type V411 Three-Way, Mixing Valve, 1/2 Inch to 2 Inches:
a.  Bronze body Class 250 psi, 0 to 400 degrees F, 316 SS plug, and

seat rings.
b.  Valve Operator: Gear type.
c.  Manufacturers and Products:

1)  DeZurik; Style PTW.
2)  Bauman; Model 24000 or equal.
2. Type V420 Non-lubricated Plug Valve, 2 Inches and Smaller:
a.  Ductile iron or carbon steel body, straight-way rectangular ports,
Teflon sleeves, screwed ends, wrench operator.
b.  Class: 150.
c.  Rating: 275 pounds WOG.
d.  Manufacturers and Products:
1)  Duriron Co.; Figure No. G432.
2)  Tufline; Figure 066.
3. Type V422 Non-lubricated Plug Valve, 2-1/2 Inches and Larger:
a.  Ductile iron or carbon steel body, straight-way rectangular ports,
Teflon sleeves, flanged ends.

b.  Class: 150.
c.  Rating: 275 pounds WOG.
d.  Operator:
1) 4 Inches and Smaller Valve: Wrench type.
2) 6 Inches and Larger Valve: Enclosed gear type.
MKE/160085.B1.B1 JULY 19, 2001
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e.  Manufacturers and Products:
1)  Duriron Co.; Figure No. G411.
2)  Tufline; Figure 067.
Type V462 Gauge Cock, 1/8 Inch to 1/4 Inch:
a. 1/4-inch bronze body, hexagon end pattern, tee head, male ends,
rated 125-pound SWP.
b.  Manufacturer and Product: United Brass Works; Figure 973.
Type V466 Buried Service Natural Gas Plug Valve, 2 Inches and
Smaller:
a. UL listed, iron body type, rated 125 psi, screwed ends, drilled key
head for permanent pinned operating rod.
b.  Manufacturers and Products:
1)  DeZurik; Figure 425.
2)  Mueller; (gas) curb stop H-11104.
Type V471 Combination Balancing and Shutoff Valve, 3 Inches and
Smaller for Heating, Chilled, and Cooling Water Service:
a. Bronze body, brass ball, and carbon filled TFE seat rings.
Screwdriver or hand adjusted ball valve.
Graduated dial indicator.
Line size.
Integral valved readout ports.
Adjustable memory stop.
Drain connection.
Preformed insulation.
Sweat or flanged connections only on systems filled with glycol
fluid.

P th O A0 O

J- Manufacturers and Product:

1)  Bell & Gossett; Type CB Circuit Setter Plus.
2)  Taco; Series CS Circuit Setter.

Type V472 Combination Balancing and Shutoff Valve, 4 Inches and

Larger, for Heating, Chilled, and Cooling Water Service:

a.  Non-lubricated plug valve, cast iron or semi-steel body, wrench
lever manual operator, EPT resilient plug facing, adjustable
memory stop, rated 150-pound WOG minimum, ANSI B16.1
flanged ends.

b. Manufacturer and Product: DeZurik; Series 100, Figure 118F.

E.  Check and Flap Valve:

1.

MKE/160085.B1.B1
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Type V600 Check Valve, 2 Inches and Smaller:

a.  All-bronze, screwed ends and cap, swing type replaceable Buna-N
disc, rated 125-pound SWP, 200-pound WOG.

b.  Manufacturers and Products:
1)  Stockham; Figure 320B.
2)  Milwaukee; Figure 510 or 511.
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2.

Type V604 Check Valve, 2-1/2 Inch to 12 Inches:

a.  Flanged end, cast iron body, bronze mounted swing type, solid
bronze hinges, stainless steel hinge shaft, rated 125-pound SWG,
200-pound WOG.

b.  Manufacturers and Products:

1)  Stockham G-931; List 37, Clearway check valve.
2)  Crane Co.; Cat. No. 373.

Type V610 Swing Check Valve for Fire Protection Service:

UL listed, FM approved, iron body, bronze mounted, rated 175 pounds

WOG, self-adjusting bronze disc, ends ANSI B16.1 flanged, with a

I-inch NPT tapped and plugged boss.

a.  Manufacturers and Products:

1)  Kennedy; Figure 126.
2)  Mueller; A-2120-6.

Type V640 Double Check Valve Backflow Prevention Assembly,

3/4 Inch to 10 Inches:

a.  Two resilient seated check valves, two outside screw and yoke
resilient-seated isolation valves, test cocks, in accordance with
AWWA C510, rated 175 psi maximum working pressure, meets
requirements of USC Foundation For Cross-Connection Control
and Hydraulic Research.

b.  Manufacturers and Products:

1)  FEBCO; Model 850.
2)  Cla-Val; Model D-2/D-4.
3)  Watts; Series 007/709.

Type V642 Reduced-Pressure Principle Backflow Prevention Assembly,

3/4 Inch to 10 Inches:

a. Two resilient seated check valves with an independent relief valve
between the valves, two outside screw and yoke resilient-seated
isolation valves, test cocks, in accordance with AWWA C511,
rated 175 psi maximum working pressure, meets requirements of
USC Foundation For Cross-Connection Control and Hydraulic
Research.

b.  Manufacturers and Products:

1)  FEBCO; Model 860.
2)  Cla-Val; Model RP-2/RP-4.
3)  Watts; Series 009/909.

F. Self-Contained Automatic Valves:

1.

MKE/160085.B1.B1
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Type V710 Pressure-Reducing Valve, 2-1/2 Inches and Smaller:

a.  Direct diaphragm operated, spring controlled, bronze body.

b.  Size/Rating: Valve shall be set to maintain a terminal pressure of
5 psi in excess of the static head on the system.

c.  Manufacturers and Products:
1)  Fisher; Type 75A.
2)  Watts; Series 223.
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2.5 OPERATORS

A.  Manual Operator:

1.

2.

General:

a. Operator force not to exceed 40 pounds under any operating
condition, including initial breakaway. Gear reduction operator
when force exceeds 40 pounds.

b.  Operator self-locking type or equipped with self-locking device.

Position indicator on quarter-turn valves.

d.  Worm and gear operators one-piece design worm-gears of gear
bronze material. Worm hardened alloy steel with thread ground
and polished. Traveling nut type operators threader steel reach
rods with internally threaded bronze or ductile iron nut.

Exposed Operator:

a. Galvanized and painted handwheels.

b.  Lever operators allowed on quarter-turn valves 8 inch and smaller.

c.  Cranks on gear type operators.

d. Chain wheel operator with tiebacks, extension stem, floor stands,
and other accessories to permit operation from normal operation
level.

e.  Valve handles to take a padlock, and wheels a chain and padlock.

e

B.  Electric Operator:

1.

MKE/160085.B1.B1
15100

General:

a.  Comply with AWWA C540.

b.  Size to 1-1/2 times required operating torque. Motor stall torque
not to exceed torque capacity of valve.

c. Controls integral with the actuator and fully equipped as specified
in AWWA 540.

d.  Stem protection for rising stem valves.

Actuator Operation-General:

a. Suitable for full 90-degree rotation of quarter-turn valves or for
use on multi-turn valves.

b.  Manually override handwheel.

c.  Valve position indication.
Modulating Service:
a.  Size motors for continuous duty.

b.  Feedback potentiometer and integral electronic
positioner/comparator circuit to maintain valve position.
c. HAND-OFF-AUTO (Local-Off-Remote) Selector Switch:
1)  OPEN-STOP-CLOSE pushbutton to control valve in HAND
position.
2)  4to 20 mA dc input signal to control valve in AUTO
position.
3)  Auxiliary contact that closes in REMOTE position.

JULY 19, 2001
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d.  Valves shall close upon loss of signal unless otherwise indicated.

e. OPEN and CLOSED indicating lights.

f. Ac motor with reversing starter or dc motor with solid state
reversing controller, and built-in overload protection. Controller
capable of 1200 starts per hour.

g.  Duty cycle limit timer and adjustable band width to prevent
actuator hunting.

h.  Valve position output converter that generates a 4 to 20 mA dc
signal in proportion to valve position, and is capable of driving
into loads up to 500 ohm at 24 volts dc.

4.  Actuator Power Supply:

a.  208-volt, three-phase unless otherwise indicated.

b.  Control power transformer, 120-volt secondary.

c.  Externally operable power disconnect switch.

5. Enclosure:
a.  Asdefined in NEMA 250, Type 4.
b.  Contain 120-volt space heaters.

6.  Limit Switch:

a. Single-pole, double-throw (SPDT) type, field adjustable cam-
operated, with contacts rated for 5 amps at 120 volts ac.

b.  Each valve actuator to have a minimum of two transfer contacts at
end position, one for valve FULL OPEN and one for valve FULL

CLOSED.
c. Housed in actuator control enclosure.
7. Manufacturers and Products:
a. Rotork
b. EIM Co.
o AUMA
d Limitorque

2.6 ACCESSORIES

A. Tagging: 1-1/2-inch diameter heavy brass or stainless steel tag attached with
No. 16 solid brass or stainless steel jack chain for each valve operator.

B. Limit Switch:

1. Factory installed limit switch by actuator manufacturer.
2. SPST, rated at 5 amps, 120 volts ac.

PART 3 EXECUTION
3.1 INSTALLATION
A. Flange Ends:

1.  Flanged valve boltholes shall straddle vertical centerline of pipe.
2. Clean flanged faces, insert gasket and bolts, and tighten nuts
progressively and uniformly.

MKE/160085.B1.B1 JULY 19, 2001
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B.

Screwed Ends:

1. Clean threads by wire brushing or swabbing.
2. Apply joint compound.

Valve Orientation:

1. Install operating stem vertical when valve is installed in horizontal runs
of pipe having centerline elevations 4 feet 6 inches or less above
finished floor, unless otherwise shown.

2. Install operating stem horizontal in horizontal runs of pipe having
centerline elevations between 4 feet 6 inches and 6 feet 9 inches above
finish floor, unless otherwise shown.

3. Ifno plug valve seat position is shown, locate as follows:

a.  Horizontal Flow: The flow shall produce an “unseating” pressure,
and the plug shall open into the top half of valve.
b.  Vertical Flow: Install seat in the highest portion of the valve.

Install a line size ball valve and union upstream of each solenoid valve, in-line
flow switch, or other in-line electrical device, excluding magnetic flowmeters,
for isolation during maintenance.

Locate valve to provide accessibility for control and maintenance. Install
access doors in finished walls and plaster ceilings for valve access.

3.2 TESTS AND INSPECTION

A.  Valve may be either tested while testing pipelines, or as a separate step.

B.  Test that valves open and close smoothly with operating pressure on one side
and atmospheric pressure on the other, in both directions for two-way valve
and applications.

C.  Count and record number of turns to open and close valve; account for any
discrepancies with manufacturer's data.

D.  Set, verify, and record set pressures for all relief and regulating valves.

E.  Automatic valve to be tested in conjunction with control system testing.

F.  Test hydrostatic relief valve seating; record leakage. Adjust and retest to
maximum leakage of 0.1 gpm per foot of seat periphery.

MKE/160085.B1.B1 JULY 19, 2001
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33 MANUFACTURER'S SERVICES

A. Manufacturer's Representative: Present at site for minimum person-days listed
below, travel time excluded:

1. 1 person-days for installation assistance and inspection.
2. 1 person-days for functional and performance testing and
completion of Manufacturer's Certificate of Proper Installation.

B.  See Section 01640, MANUFACTURERS' FIELD SERVICES.

END OF SECTION
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SECTION 15140
PIPING SUPPORT SYSTEMS

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American Society for Testing and Materials (ASTM):

a.  Al23/A123M, Standard Specification for Zinc (Hot-Dip
Galvanized) Coatings on Iron and Steel Products.

b.  A653/A653M, Standard Specification for Steel Sheet,
Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvanealed) by the Hot-Dip Process.

2. Building Officials and Code Administrators (BOCA): Basic Building

Code.

3. International Conference of Building Officials (ICBO): Uniform

Building Code.

4.  Manufacturers’ Standardization Society (MSS):

a.  SP 58, Pipe Hangers and Supports - Materials, Design and
Manufacture.

. SP 69, Pipe Hangers and Supports - Selection and Application.

c.  SP 89, Pipe Hangers and Supports - Fabrication and Installation
Practices.

1.2 QUALIFICATIONS

A.  Piping support systems shall be designed and Shop Drawings prepared and
sealed by a Registered Professional Engineer in the state where the Work is to
be installed.

1.3 DESIGN REQUIREMENTS

A.  General:
1. Seismic Load: Seismic Zone 2A performance category forces with
seismic loads in accordance with Section 2312(g), ICBO Uniform
Building Code.

2. Design, size, and locate piping support systems throughout facility,
whether shown or not.

3. Meet requirements of MSS SP 58, MSS SP 69, and MSS SP 89, or as
modified by this section.

MKE/160085.B1.B1 JULY 19, 2001
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B.  Pipe Support Systems:

1.

2.

Support Load: Dead loads imposed by weight of pipes filled with water,
except air and gas pipes, plus insulation.
Maximum Support Spacing and Minimum Rod Size:

Mild Steel or Ductile Iron Piping:

Maximum Minimum Rod
Support/ Size Single Rod
Pipe Size Hanger Spacing Hangers
1" & smaller 6 feet 1/4"
1-1/2" through 8 feet 1/4"
2-1/2"
3" & 4" 10 feet 3/8"
6" 12 feet 3/8"
8" 12 feet 1/2"
Copper Piping:

1)  Maximum Support Spacing: 2 feet less per size than listed
for steel pipe, with 1 inch and smaller pipe supported every

5 feet.
2)  Minimum Hanger Rod Sizing: Same as listed for steel pipe.
Plastic Piping:

1)  Maximum support spacing: As recommended by
manufacturer for flow temperature in pipe.
2)  Minimum Hanger Rod Sizing: Same as listed for steel pipe.

C.  Framing Support System:

1.

(98]

Beams: Size such that beam stress does not exceed 25,000 psi and
maximum deflection does not exceed 1/240 of span.

Column Members: Size in accordance with manufacturer’s
recommended method.

Support Loads: Calculate using weight of pipes filled with water.
Maximum Spans:

Steel and Ductile Iron Pipe, 3-Inch Diameter and Larger: 10-foot
centers, unless otherwise shown.

Other Pipelines and Special Situations: May require
supplementary hangers and supports.

D. Anchoring Devices: Design, size, and space support anchoring devices,
including anchor bolts, inserts, and other devices used to anchor support, to
withstand shear and pullout loads imposed by loading and spacing on each
particular support.

MKE/160085.B1.B1
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E.  Vertical Sway Bracing: 10-foot maximum centers, or as shown.

F.  Existing Support Systems: Use existing supports systems to support new
piping only if CONTRACTOR can show that they are adequate for additional
load, or if they are strengthened to support additional load.

PART 2 PRODUCTS
2.1 GENERAL

A.  When specified items are not available, fabricate pipe supports of correct
material and to general configuration indicated by catalogs.

B.  Special support and hanger details are shown for cases where standard catalog
supports are inapplicable.

C.  Materials: In accordance with Tables 1 and 2, attached as supplements to this
section.

2.2 HANGERS
A.  Clevis Type: MSS SP 58 and SP 69, Type 1 or 6.
1. Grinnell; Figure 104 or 260.
2. B-Line; Figure B3198 or B3100.

B.  Hinged Split-Ring Pipe Clamp: MSS SP 58 and SP 69, Type 6 or 12.

1.  Grinnell; Figure 104.
2. B-Line; Figure B3198H.

C. Hanger Rods, Clevises, Nuts, Sockets, and Turnbuckles: In accordance with
MSS SP 58.

D. Attachments:

1.  I-Beam Clamp: Concentric loading type, MSS SP 58 and SP 69,
Type 21, 28, 29, or 30, which engage both sides of flange.
2. Concrete Insert: MSS SP 58 and SP 69, Type 18, continuous channel
insert with load rating not less than that of hanger rod it supports.
2.3 SADDLE SUPPORTS
A.  Pedestal Type: Schedule 40 pipe stanchion, saddle, and anchoring flange.
1.  Nonadjustable Saddle: MSS SP 58 and SP 69, Type 37 with U-bolt.
a. Grinnell; Figure 259.
b.  B-Line; Figure B3090.
MKE/160085.B1.B1 JULY 19, 2001
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2. Adjustable Saddle: MSS SP 58 and SP 69, Type 38 without clamp.
a.  Grinnell; Figure 264.
b.  B-Line; Figure B3093.

2.4 WALL BRACKETS
A.  Welded Steel Bracket: MSS SP 58 and SP 69, Type 33 (heavy-duty).
1. Grinnell; Figure 199.
2. B-Line; Figure B3067.
B.  One-Hole Clamp: Grinnell; Figure 126.
C.  Channel Type:
1. Unistrut.
2. Grinnell; Power-Strut.
3. B-Line; Strut System.
4.  Aickinstrut (FRP).
2.5 PIPE CLAMPS
A.  Riser Clamp: MSS SP 58 and SP 69, Type 8.
1. Grinnell; Figure 261.
2. B-Line; Figure B3373.
2.6 CHANNEL TYPE SUPPORT SYSTEMS
A.  Channel Size: 12-gauge, 1-5/8-inch wide minimum steel, 1-1/2-inch wide,
minimum FRP.
B.  Members and Connections: Design for all loads with safety factor of 5.
C.  Manufacturers:
1. B-Line; Strut System.
2. Unistrut.
3. Grinnell; Power-Strut.
4.  Aickinstrut (FRP System).
2.7 ACCESSORIES
A.  Insulation Shields:
1. Type: Galvanized steel or stainless steel, MSS SP 58 and SP 69,
Type 40.
2. Manufacturers and Products:
MKE/160085.B1.B1 JULY 19, 2001
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PART 3

3.1

MKE/160085.B1.B1

15140

a. Grinnell; Figure 167.
b.  B-Line; Figure B3151.

B.  Vibration Isolation Pads:
1. Type: Neoprene Waftle.
2. Manufacturers and Products:
a.  Mason Industries; Type W.
b.  Korfund; Korpad 40.
C.  Flush Type Insert Channels: As specified in Section 05500, METAL
FABRICATIONS AND CASTINGS.
EXECUTION
INSTALLATION
A.  General:
1. Install support systems in accordance with MSS SP 69 and MSS SP 89,
unless shown otherwise.
2. Support piping connections to equipment by pipe support and not by
equipment.
3. Support large or heavy valves, fittings, and appurtenances independently
of connected piping.
4. Support no pipe from pipe above it.
5. Support pipe at changes in direction or in elevation, adjacent to flexible
joints and couplings, and where shown.
6. Do not install pipe supports and hangers in equipment access areas or
bridge crane runs.
7. Brace hanging pipes against horizontal movement by both longitudinal
and lateral sway bracing and to reduce movement after startup.
8. Install lateral supports for seismic loads at all changes in direction.
9.  Install pipe anchors where required to withstand expansion thrust loads
and to direct and control thermal expansion.
10. Repair mounting surfaces to original condition after attachments are
made.
B.  Standard Pipe Supports:

1.

Horizontal Suspended Piping:

a.  Single Pipes: Adjustable swivel-ring, split-ring, or clevis hangers.
b.  Grouped Pipes: Trapeze hanger systems.
c.  Furnish galvanized steel protection shield and oversized hangers

for insulated pipe.
d.  Furnish precut sections of rigid insulation with vapor barrier at
hangers for insulated pipe.

JULY 19, 2001
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2. Horizontal Piping Supported From Walls:

a.

b.

C.

Single Pipes: Wall brackets or wall clips attached to wall with

anchors. Clips attached to wall mounted framing also acceptable.

Stacked Piping:

1)  Wall mounted framing system and clips acceptable for
piping smaller than 3-inch minimal diameter.

2)  Piping clamps that resist axial movement of pipe through
support not acceptable.

Wall mounted piping clips not acceptable for insulated piping.

3. Horizontal Piping Supported From Floors:

a.

Stanchion Type:

1)  Pedestal type; adjustable with stanchion, saddle, and
anchoring flange.

2)  Use yoked saddles for piping whose centerline elevation is
18 inches or greater above floor and for exterior
installations.

3)  Provide neoprene waffle isolation pad under anchoring
flanges, adjacent to equipment or where otherwise required
to provide vibration isolation.

Floor Mounted Channel Supports:

1)  Use for piping smaller than 3-inch nominal diameter
running along floors and in trenches at piping elevations
lower than can be accommodated using pedestal pipe
supports.

2)  Attach channel framing to floors with anchor bolts.

3)  Attach pipe to channel with clips or pipe clamps.

Concrete Cradles: Use for piping larger than 3 inch along floor

and in trenches at piping elevations lower than can be

accommodated using stanchion type.

4.  Vertical Pipe: Support with wall brackets and base elbow or riser clamps
on floor penetrations.
5. Standard Attachments:

a.
b.
C.

d.

To Concrete Ceilings: Concrete inserts.

To Steel Beams: I-beam clamp or welded attachments.

To Wooden Beams: Lag screws and angle clips to members not
less than 2-1/2 inches thick.

To Concrete Walls: Concrete inserts or brackets or clip angles
with anchor bolts.

6.  Existing Walls and Ceilings: Install as specified for new construction,
unless shown otherwise.

C.  Accessories:

1. Insulation Shield: Install on insulated nonsteel piping. Oversize rollers
and supports.

MKE/160085.B1.B1
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2.

3.

Vibration Isolation Pad: Install under base flange of pedestal type pipe

supports adjacent to equipment, and where required to isolate vibration.

Dielectric Barrier:

a.  Install between carbon steel members and copper or stainless steel
pipe.

b.  Install between stainless steel supports and nonstainless steel
ferrous metal piping.

Electrical Isolation: Install 1/4-inch by 3-inch neoprene rubber wrap

between submerged metal pipe and oversized clamps.

3.2 FIELD FINISHING

A. Paint atmospheric exposed surfaces hot-dip galvanized steel components as
specified in Section 09900, PAINTING.

MKE/160085.B1.B1
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SECTION 15150
DRAIN, WASTE, VENT, AND ROOF DRAINAGE PIPING

PART 1 GENERAL
1.1 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American National Standards Institute (ANSI): B16.12, Cast Iron
Threaded Drainage Fittings.
2. American Society for Testing and Materials (ASTM):
a.  A47, Standard Specification for Ferritic Malleable Iron Castings.
b.  AS53, Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated, Welded and Seamless.
c.  A74, Standard Specification for Cast Iron Soil Pipe and Fittings.
d.  Al26, Standard Specification for Gray Iron Castings for Valves,
Flanges, and Pipe Fittings.
e.  A536, Standard Specification for Ductile Iron Castings.
f. C564, Standard Specification for Rubber Gaskets for Cast Iron
Soil Pipe and Fittings.
3. Cast Iron Soil Pipe Institute (CISPI):
a. 301, Specification for Hubless Cast Iron Soil Pipe and Fittings for
Sanitary and Storm Drain, Waste and Vent Piping Applications.
b. 310, Specification for Coupling for Use in Connection with Cast
Iron Soil Pipe and Fittings for Sanitary and Storm Drain, Waste
and Vent Piping Applications.

1.2 SUBMITTALS

A.  Shop Drawings: Sanitary and Waste Drains and Vents
PART 2 PRODUCTS
2.1 SANITARY AND WASTE DRAINS AND VENTS

A.  Galvanized Piping Systems:

1. Pipe: Carbon steel, galvanized, furnace butt welded, ASTM AS53,
Grade F, Schedule 40.
2.  Fittings:
a. Cast iron, galvanized, screwed drainage fittings, ASTM A126,
Class B, dimensions conforming to ANSI B16.12.
b.  Malleable iron, ductile iron, or galvanized steel grooved end
galvanized drainage fittings, materials conforming to ASTM A47,
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ASTM A536, and ASTM AS53, Grade B, respectively, permitted in
aboveground roof drainage systems only.
3. Joints:
a.  Screwed threads conforming to ASTM A47, made with teflon tape
or joint compound that is insoluble in water.
b.  Grooved end joints are permitted in aboveground roof drainage
systems.

B.  Hubless Cast Iron Piping Systems:

1. Pipe: Cast iron soil pipe, service weight, conforming to CISPI 301.
Fittings: Cast iron soil pipe, service weight, conforming to CISPI 301.

3. Joints: Hubless type, with neoprene sealing sleeve, shield and clamp
assembly, conforming to CISPI 310.

C.  Hub-and-Spigot Cast Iron Piping Systems:

1. Pipe: Cast iron soil pipe, service weight, conforming to ASTM A74.
. Fittings: Cast iron soil pipe, service weight, conforming to ASTM A74.
3. Joints: Hub-and-spigot, with rubber gasketed, push-on gaskets
conforming to ASTM C564.

PART 3 EXECUTION
3.1 SANITARY AND WASTE DRAIN AND VENT PIPING

A. Install sanitary and waste drain and vent piping above floor slab, true and
plumb.

B. Install exposed risers as close to walls as possible.

C.  Where vent stacks pass through roof slab, fit with flashing sleeve for securing
roofing. Make flashing and roof connection watertight. Extend vents at least
1-foot above roof.

D. Changes of direction in waste piping shall be made with combination Y and
1/8 bend fittings.

E. Install cleanout fittings and plugs where shown and where required by
plumbing code. Cleanout fittings shall be T or Y branches or trap hubs of
same material and size as the pipe in which they are installed.

F.  Sizes and System Types:

1. Within Buildings, Above Slab:
a. 1-1/2-Inch and Smaller: Galvanized steel.

MKE/160085.B1.B1 JULY 19, 2001
15150 2 DRAIN, WASTE, VENT, AND
ROOF DRAINAGE PIPING



126 ARW/IL ANG/FTU

b. 2 Inches Thru 6 Inches: Hubless cast iron.
c. 8 Inches and Larger: Hub-and-spigot cast iron.
2. Under Slab, Buried, 2 inches and Larger: Hub-and-spigot cast iron.

3.2 ROOF DRAINAGE PIPING

A.  Changes of direction in horizontal roof drainage piping shall be made with
45-degree fittings. Changes of direction in underground lines shall be made
with combination Y and 1/8 bend fittings.

B.  Install cleanout fittings and plugs where shown and where required by
plumbing code. Cleanout fittings shall be the same material and size as pipe in
which they are installed.

C.  Sizes and System Types:

1. Within Buildings, Above Slab:
a. 6 Inches and Smaller: Galvanized steel, screwed or grooved end;
hubless cast iron.
b. 8 inches and Larger: Hub-and-spigot cast iron.
2. Under Slab, Buried: Hub-and-spigot cast iron.

33 BUILDING DRAINAGE VENTS
A.  Sizes and System Types:

1. 3 Inches and Smaller: Galvanized steel.
2. 4 Inches and Larger: Hub-and-spigot cast iron.

34 SUPPORTS AND HANGERS

A.  Support cast iron soil pipe at every hub and change of direction in accordance
with Section 15140, PIPING SUPPORT SYSTEMS.

3.5 FIELD TESTS
A. Hydrostatically test piping at pressures listed in the governing plumbing code.

END OF SECTION
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SECTION 15250
PIPING INSULATION

PART 1 GENERAL

1.1 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1.

American Society for Testing and Materials (ASTM):

a. (518, Test Method for Steady-State Thermal Transmission
Properties by Means of the Heat Flow Meter Apparatus.

b.  C177, Standard Test Method for Steady-State Heat Flux
Measurements and Thermal Transmission Properties by means of
the Guarded-Hot-Plate Apparatus.

c.  E84, Standard Test Method for Surface Burning Characteristics of
Building Materials.

d.  E96, Test Methods for Water Vapor Transmission of Materials.

American Society of Heating, Refrigerating and Air Conditioning

Engineers Inc. (ASHRAE): 90.1, Energy-Efficient Design of New

Buildings Except Low-Rise Residential Buildings.

1.2 SUBMITTALS

A.  Shop Drawings: Manufacturer's descriptive literature.

PART 2 PRODUCTS

2.1 PIPE INSULATION

A. Type I:
1. Material: Flexible elastomeric pipe insulation, closed cell structure.
2. Temperature Rating: Minus 40 degrees F to 180 degrees F.
3. Nominal Density: 6 pcf.
4.  Conductivity in accordance with ASHRAE 90.1 and minimum of

PN
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0.27 BTU-in/hr-ft* degrees F at 75 degrees F per ASTM C177 or
ASTM C518.

Minimum water vapor transmission of 0.10 perm-inch per ASTM E96.
Seal joints with manufacturer’s adhesive.

Flame Spread Rating: Less than 25 per ASTM Eg84.

Manufacturers and Products:

a. Rubatex; R-180-FS.

b.  Armstrong; Armaflex AP.
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B.  Type 2:

1. Material: UL rated, preformed, sectional rigid fiberglass with factory
applied, Kraft paper with aluminum foil vapor barrier jacket with
pressure-sensitive, self-sealing lap.

2. Temperature Rating: Zero to 850 degrees F.

3. Conductivity in accordance with ASHRAE 90.1 and minimum of
0.27 BTU-in/hr-ft* degrees F.

4. Minimum water vapor transmission for jacket of 0.02 perm-inch per
ASTM E96.

5. Joints: Matching pressure-sensitive butt strips for sealing
circumferential joints.

6.  Manufacturers and Products:

a.  Owens-Corning Fiberglass; ASJ/SSL-11.
b. Manville; Micro-Lock 650 with AP-T Jacket.

2.2 FITTING INSULATION
A. Type 1: Same as pipe.
B. Type 2:

1.  Wired in-place premolded insulation or mitered segments, or soft
fiberglass insulation inserts covered with premolded 20-mil minimum
thickness PVC fitting covers.

2. Manufacturers:
a. Manville Zeston.
b Speedline.
o Proto.
d CEEL-CO.

23 INSULATION AT PIPE HANGERS AND SUPPORTS (REFER TO
SECTION 15140, PIPING SUPPORT SYSTEM)

A. Type I:

1. Copper and Nonmetallic Pipe 2 Inches and Smaller and Steel Pipe
1-1/2 Inches and Smaller: Use insulation shields.

2. Larger Sizes: Use insulation saddles or Type 3 rigid insulation insert
10 inches long.

B.  Type 2: UL rated, preformed rigid pipe insulation inserts of thickness equal to
adjoining insulation, 10 inches in length, with factory applied, vinyl-coated
and embossed vapor barrier jacket with self-sealing lap.

MKE/160085.B1.B1 JULY 19, 2001
15250 2 PIPING INSULATION



126 ARW/IL ANG/FTU

PART 3 EXECUTION

3.1 APPLICATION

Minimum Pipe Insulation (inches) (Note 1)
(ASHRAE 90.1)

Insulation Conductivity Nominal Pipe Diameter (Inches)
Fluid Design | Conductivity Mean Rating | Runouts | 1 and 1-1/4 2-1/2 5&6 [8&
Operating Range Temperature | up to 2 less to2 to 4 Up
Temperature BTUx in./(hxsq | (Degree F) (Note 2)
Range ft
(Degree F) x Degree F)
Heating Systems (Steam, Steam Condensate, and Hot Water)
Above 350 0.32-0.34 250 1.5 2.5 2.5 3.0 3.5 3.5
251 - 350 0.29-0.31 200 1.5 2.0 2.0 2.5 3.5 3.5
201 - 250 0.27-0.30 150 1.0 1.5 1.5 2.0 2.0 3.5
141 - 200 0.25-0.29 125 0.5 1.5 1.5 1.5 1.5 1.5
105 - 140 0.24 - 0.28 100 0.5 1.0 1.0 1.0 1.5 1.5
Domestic and Service Hot Water Systems (Note 3)
105 and 0.24-0.28 100 0.5 1.0 1.0 1.5 1.5 1.5
Greater
Cooling Systems (Chilled water, brine, and refrigerant) (Note 4)
40 -55 0.23-0.27 75 0.5 0.5 0.75 1.0 1.0 1.0
Below 40 0.23-0.27 75 1.0 1.0 1.5 1.5 1.5 1.5
A.  General:
1. Insulate valve bodies, flanges, and pipe couplings.

Insulate and vapor seal hangers, supports, anchors, and other piping

appurtenances that are secured directly to cold surfaces.

Do not insulate flexible pipe couplings and expansion joints.

4.  Service and Insulation Thickness: Refer to table below and to Piping
Schedule in Section 15060, PIPING - GENERAL.

(98]

Service and Insulation Thickness

Thickness Fluid Temperature

Service Type Determined By (degrees F) * Insulation
HG - Heating Systems (hot water) | ASHRAE 90.1 201 to 250 Type 2
DW - Domestic and Service Hot ASHRAE 90.1 105 and greater Type 2
Water Systems.
CS - Cooling Systems ASHRAE 90.1 40 to 55 Type 2
(Condensate control and
refrigerant)

* Use these fluid temperatures unless otherwise noted in the Piping Schedule.

B.  PVC Fitting Covers: Install on Type 2 insulated interior piping.

MKE/160085.B1.B1 JULY 19, 2001
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3.2 INSTALLATION
A.  General:
1. Install in accordance with manufacturer's instructions and as specified
herein.
2.  Install insulation after piping system has been pressure tested and leaks
corrected.
3. Apply insulation over clean finish painted and dry surfaces.
4. Do not allow insulation to cover nameplates or code inspection stamps.
5. Run insulation continuously through pipe hangers and supports, wall
openings, ceiling openings, and pipe sleeves, unless otherwise shown.
6.  Install removable insulation sections on devices that require access for
maintenance of equipment or removal, such as unions and strainer end
plates.
7. Use insulating cements, lagging adhesives, and weatherproof mastics
recommended by insulation manufacturer.
B.  Connection to Existing Piping: Cut back existing insulation to remove portion
damaged by piping revisions. Install new insulation.
C.  Cold Surfaces: Provide continuous vapor seal on insulation on cold surfaces
where vapor barrier jackets are used.
D. Placement:
1. Slip insulation on pipe or tubing before assembly, when practical, to
avoid longitudinal seams.
2. Insulate valves and fittings with sleeved or cut pieces of same material.
3. Seal and tape joints.
E. Insulation at Hangers and Supports: Install under piping, centered at each
hanger or support.
F.  Vapor Barrier:
1. Provide continuous vapor barrier at joints between rigid insulation and
pipe insulation.
2. Install vapor barrier jackets with pipe hangers and supports outside
jacket.
3. Do not use staples and screws to secure vapor sealed system
components.
MKE/160085.B1.B1 JULY 19, 2001
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33 FIELD FINISHING

A.  Apply coating of insulating cement where needed to obtain smooth and
continuous appearance.

END OF SECTION
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SECTION 15445
PLUMBING FIXTURES AND EQUIPMENT

PART 1 GENERAL
1.1 REFERENCES

A.  The following is a list of standards which may be referenced in this section:

1. American Society of Heating, Refrigerating, and Air-Conditioning
Engineers (ASHRAE): 90A, Energy Conservation in New Building
Design.

2. American Society of Mechanical Engineers (ASME): Section IV PT
HLW.

3. Underwriters Laboratories (UL): Electrical Appliance and Utilization
Equipment Directory.

1.2 SUBMITTALS
A.  Shop Drawings:

1.  Drawings showing changes in locations of fixtures or equipment that are
advisable in the opinion of CONTRACTOR.
2. Manufacturers' product data for fixtures and equipment.

B.  Contract Closeout Submittals: Special guarantee.
PART 2 PRODUCTS

2.1 GENERAL

A.  Furnish plumbing fixtures with chrome-plated flexible water supplies, angle
stops, and canopy flanges at wall.

B.  Furnish lavatories, sinks, and drinking fountains with chrome-plated cast brass
P-traps, trap arms, and canopy flange at wall.

2.2 FIXTURES
A. LAV-1 Lavatory:

1. Counter top self-rimming, oval, white.
2. Maximum Water Consumption: 0.5 gpm.
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3. Manufacturers and Products:
a.  American Standard; Horizon 3303.013 with 2385.478 faucet, grid
strainer and tailpiece.
b.  Kohler; Farmington K-2904 with K-15199 faucet, grid strainer
and tailpiece.

B. SH-1 Shower Trim:

1. Pressure compensating valve with integral check stops, and 2 gpm flow
control.

2. Install shower head 78 inches above finished floor.

3. Manufacturers and Products:
a.  Symmons; Safetymix S-1-100X, 4-131F adjustable shower head.
b.  Speakman; Sentinel Mark II Regency SM-1400-AF-2-18.

C. WC-1 Water Closet (Flush Valve-Wall-Hung Type):

1.  Elongated bowl.
Maximum Water Consumption: 1.6 gallons per flush.
3. Manufacturers and Products:
a. American Standard; Afwall 2257.103.
b.  Kohler; Kingston K-4330.
4.  Flush Valve Manufacturers and Products:
a.  Sloan; Royal 111.
b.  Delaney; 402-1.
5. Commercial Type Closet Support Manufacturers:
a. J.R. Smith.
b.  Josam.

D. Water Closet Seat:

1. White open-front.

2. Manufacturers and Products:
a. Olsonite; No. 95.
b. Kohler; K-4666-SC.

E.  UR-1 Urinal (Wall-Hung Type):

1.  Maximum Water Consumption: 1 gallon per flush.
Manufacturers and Products:
a. American Standard; Washbrook 6501.010.
b. Kohler; Bardon K-4960-T.

3. Flush Valve Manufacturers and Products:
a.  Sloan; Royal 186-1.
b.  Delaney; 451-1.

MKE/160085.B1.B1 JULY 19, 2001
15445 2 PLUMBING FIXTURES
AND EQUIPMENT



126 ARW/IL ANG/FTU

4.  Commercial Type Urinal Support Manufacturers:
a. J.R. Smith.
b.  Josam.

2.3 DRAINS
A. FD-2 Floor Drain:

1. Galvanized cast iron body and grate, flashing collar, removable
sediment bucket, cast iron P-trap, trap primer connection.

2. Manufacturers and Products:
a. J. R. Smith; Figure 2220.
b. Zurn; Z-550-Y.

B. FD-1 Floor Drain:

1. Castiron body, flashing collar, 6-inch diameter chrome-plated
adjustable strainer, removable sediment bucket, cast iron P-trap, trap
primer connection.

2. Manufacturers and Products:

a. J. R. Smith; Figure 2010-A.
b. Zurn; Z-415.

2.4 CLEANOUTS
A. FCO-Floor Cleanout:

1. Cast iron body and frame, and square, adjustable, scoriated, nickel-
bronze top.

2. Manufacturers and Products:
a. J. R. Smith; Figure 4023.
b.  Zurn; Z-1400-2.

2.5 HOSE VALVES AND HYDRANTS
A. HV-1 Wall Hydrant:

1. Nonfreeze box type with chrome-plated face, integral vacuum breaker,
bronze casing, T-handle key, and %-inch inlet and hose connection.

2. Manufacturers and Products:
a.  J.R. Smith; Figure 5509
b. Josam; 71000 Series.
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2.6 MISCELLANEOUS PIPING SPECIALTIES

A. Water Hammer Arrestors

1.

Manufacturers and Products:
a. J.R. Smith; Series 5000
b. Wade; No. W-10

PART 3 EXECUTION

3.1 INSTALLATION

A.  Field Obstructions:

1.

2.

Install fixtures and equipment in accordance with manufacturer's piping

diagrams and instructions.

Drawings do not attempt to show exact details of fixtures, nor integral

piping accessories for fixtures and equipment to be installed.

a.  Provide offsets around local obstructions.

b.  Change location of fixtures and equipment only when approved by
COTR/CM.

c.  Verify measurements and dimensions at the site.

Preparation and alteration of structural components required for fixtures

and equipment to be installed shall be as approved by COTR/CM.

B.  Plumbing Fixtures and Drains:

1.

Trap and vent each plumbing fixture as required by code.

Install fixtures and drains true and plumb with separate stops for each
fixture supply.

Do not use galvanized nipples between copper water supply and angle
stops.

Provide chrome-plated escutcheons at pipe penetrations of floors, walls,
and ceilings.

C.  Mounting Heights Above Finished Floor:

1.

SH-1 Shower Trim: 78 inches to shower head.

D. Water Hammer Arrestors

1.

2.

Install in piping systems where shown, and adjacent to pieces of
equipment wherein quick closing valves are installed.

Size and install in accordance with Plumbing and Drainage Institute
Standard PDI-WH201.

MKE/160085.B1.B1
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3.2 FIELD TESTS

A.  Prior to operational startup, inspect and test installed fixtures and equipment
for proper connections and operation.

33 ADJUSTING/CLEANING

A. Atend of construction, clean plumbing fixtures, faucet aerators, and drains.
Replace fixtures and/or accessories damaged during construction.

B.  Adjust fixtures and equipment and leave in a working condition.

END OF SECTION
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PART 1

1.1

MKE/160085.B1.B1

15500

SECTION 15500
HEATING, VENTILATING, AND
AIR CONDITIONING SYSTEMS

GENERAL

REFERENCES

A.

The following is a list of standards which may be referenced in this section:

1.

Air Moving and Conditioning Association (AMCA):

a.  Bulletin 300, Reverberant Room Method for Sound Testing of
Fans, Setup No. 1.

b. Standard 99, Standards Handbook.

c.  Standard 210, Laboratory Methods of Testing Fans for Rating.

d.  Standard 2401, Impeller Diameters and Outlet Areas for
Centrifugal Fans and Metric Equivalents.

American Society of Heating, Refrigerating and Air-Conditioning

Engineers Inc., (ASHRAE): 90A, Energy Conservation in New Building

Design.

Institute of Electrical and Electronics Engineers, Inc. (IEEE): 112,

Standard Test Procedure for Polyphase Induction Motors and

Generators.

National Electrical Manufacturers Association (NEMA): MG 1-12.53a,

Motors and Generators.

National Fire Protection Association (NFPA):

a. 30, Flammable and Combustible Liquids Code.

b. 54, National Fuel Gas Code.

c.  88B, Standard for Repair Garages.

d 90A, Standard for the Installation of Air Conditioning and
Ventilating Systems.

e. 90B, Standard for the Installation of Warm Air Heating and Air
Conditioning.

f. 91, Standard for Exhaust Systems for Air Conveying of Materials.

g. 820, Recommended Practice for Fire Protection in Wastewater
Treatment and Collection Facilities.

Sheet Metal and Air Conditioning Contractors' National Association,

Inc. (SMACNA):

a.  Guidelines for Seismic Restraints of Mechanical Systems.

b.  HVAC Duct Construction Standards-Metal and Flexible.

HVAC Testing, Adjusting, and Balancing Manual.

International Conference of Building Officials, Uniform Fire Code

(UFC):

a.  Article 79, Flammable and Combustible Liquids.

b.  Article 80, Hazardous Materials.
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1.2 SUBMITTALS

A.

B.

PART 2

2.1 GENERAL

A.

B.

Shop Drawings:

1.  Complete specifications, descriptive drawings, catalog cuts, and
descriptive literature that include make, model, dimensions, weight of
equipment, and electrical schematics for products specified.

2. Complete performance data that indicates full compliance with the
Specifications.

3. Recommended procedures for protection and handling of equipment and

materials prior to installation.

Quality Control Submittals:

1.  Manufacturer's certification of factory testing to establish conformance
with specified requirements for the air supply units.

2. Recommended procedures for protecting and handling of equipment and
materials prior to installation.

3. Detailed information on structural, mechanical, electrical, or other
modifications necessary to adapt the arrangement or details shown to
the equipment furnished.

4.  Operation and maintenance manuals.

5. List of recommended spare parts for equipment and materials specified.

PRODUCTS

Heating Equipment: Minimum operating efficiencies as specified in Chapter 6
of ASHRAE Standard 90A.

Fans shall have sound power level data (ref. 10 to -12 watts) at design
operating point; ratings shall be based on AMCA Bulletin 300, Setup No. 1.

2.2 AIR-COOLED CONDENSING UNIT

A.

MKE/160085.B1.B1

15500

Condensing Section:

o

PN B W=

Condenser coil(s).

Fan(s).

Motors.

Two reciprocating or scroll compressors.

Refrigerant specialties.

Controls.

Contained in a weatherproof casing.

Installed on weather-resistant 1—inch thick sandwich isolation pad of
neoprene waffle bottom and flat top pads with cork center core.
Bearing the UL label.
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B. Casing:
1. 18—gauge zinc-coated steel phosphatized and finished in manufacturer's
standard enamel paint.
2. Supported on steel full-length mounting rails.
3. Removable access panels to all internal components.
4.  Protective guards on each fan discharge and each coil inlet.

C. Cooling Components:

A

7.

Spring mounted hermetic compressor.

Crankcase heater.

Liquid line solenoid.

Suction line accumulator.

Condenser coil with seamless copper tubes bonded to aluminum fins.
Rubber mounted upflow propeller condenser fans with direct-drive
motor with integral thermal overload protection.

Connections for refrigerant piping and specialties.

D. Control Section:

XN R =

©

10.

Starters for compressor and all fans.

Overload protection in each leg.

HIGH and LOW pressure refrigerant controls.

Refrigerant-side condenser fan controls.

Compressor winding and overheat protection.

Antishort cycle device.

Terminal strip for connection of remote controls.

A hot gas bypass valve and compressor unloaders shall provide capacity
modulation of the first-stage cooling coil.

Lead compressor shall serve first-stage of DX coil in AHU-1.
The lag compressor shall energize on further demand for cooling.

E.  Units with multiple compressors shall have completely independent
refrigeration circuits and controls.

F.  Manufacturers and Products: Design is based on the listed manufacturer and
products; products of other manufacturers shall be considered in accordance
with Section 01600.

1.

Trane; Model RAUC.

23 AIR HANDLING UNITS

A.  Furnish fused disconnects on fan units.
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B.  Acoustical Levels:
1. Air handlers listed below are critical for proper acoustical design of the
adjacent spaces.
2. Make equipment selections that produce sound power levels in each of
the octave bands no greater than shown.
3. Perform noise tests in accordance with AMCA 300.
4.  Maximum dB Sound Power Levels by Octave Band (Reference 10 to
the —12 Watts):
Sound Power Level (dB)
Octave Band Center Frequency (Hz)
Air Handling
Unit No. 1 63 125 | 250 | 500 1000 | 2000 | 4000 8000
Supply Fan 96 93 85 84 85 84 77 71
Return Fan 93 86 75 79 77 77 73 70
Casing 95 86 77 73 72 66 59 57
C.  General:
1.  Comp