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01 - General Requirements

SECTION 01 22 16 00 - NO SPECIFICATION REQUIRED
11 GENERAL
A. A separate specification is not required for this item. The description given in the line item of the
Construction Task Catalog completely defines the item.
1.2 PRODUCTS - (Not Used)

1.3 EXECUTION - (Not Used)

END OF SECTION 01 22 16 00
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01 - General Requirements

Task Specification Specification Description
0122 2000 0122 16 00 No Specification Required
01222300 0122 16 00 No Specification Required
August 2020
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01 - General Requirements

SECTION 01 51 13 00 - ELECTRICAL RENOVATION

11

1.2

1.3

DESCRIPTION OF WORK

This specification covers the furnishing and installation of materials for electrical renovation. Products
shall be as directed by the Owner. Installation procedures shall be in accordance with the product
manufacturer's recommendations. Demolition and removal of materials shall be as required to support
the work.

GENERAL

Quality Assurance
1. Regulatory Requirements: Comply with following:
a. Electrical: National Fire Protection Association (NFPA): NFPA 70 - National Electrical Code
(NEC).
b. Accessibility:
1) Architectural Barriers Act of 1968 as amended (42 USC 4151-4157) and HUD
implementing regulations (24 CFR Part 40).
a) Uniform Federal Accessibility Standards (UFAS).
2) Section 504 of the Rehabilitation Act of 1973 as amended (29 USC 794) and HUD
implementing regulations 24 CFR Part 8.
3) Fair Housing Accessibility Guidelines (24 CFR Chapter 1).
4) Americans with Disabilities Act of 1990 (ADA) (42 USC 88 12101, et seq.) and
implementing requlations (28 CFR Part 35).

Project Conditions

1. Existing Conditions: Buildings will be occupied during construction. See Division 1 Section
“Summary of Work.” Do not interfere with use of occupied portions of building. Maintain free and
safe passage to and from occupied areas.

Scheduling And Sequencing
1. Scheduling and Completion: Comply with requirements of Detailed Scope of Work.

Alterations, Cutting And Protection

1. Protection: Protect existing finishes, equipment, utilities and adjacent work, which is scheduled to
remain, from damage.
2. Existing Operating Facilities: Confine operations to immediate vicinity of new work and do not

interfere with or obstruct ingress or egress to and from adjacent facilities.

PRODUCTS

Materials
1. Electrical Materials and Devices: Comply with NFPA 70 (NEC):
a. Boxes: Galvanized steel, not less than 1.6 mm (0.0625 inch) thickness (NEC 370-20)
grounded in accordance with NEC, Article 250, suitable for recess mounting.
1) Provide boxes of appropriate shape and size for intended purpose.
b. Devices:
1) Duplex Receptacles: 15 A or 20 A 115 V, UL Listed with screw side connections and
corrugated bearing pads.
a) GFIC Outlets: 115 V, 60 Hz, 15/20 A rating, UL Listed.

August 2020 Electrical Renovation
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01 - General Requirements

2) Switches: 15 A. 115 V, single pole, single throw switch, UL Listed, with side screw
connections and corrugated bearing pads.
a) Garbage Disposal: Heavy duty, 120/277 VAC, 60 Hz, single pole, single
throw, 20 A rate, UL listed and CSA certified.
3) Cover Plates: Smooth plastic in color to match existing.
C. Wiring: Insulated wire, Type NM 600 V with ground wire, sized as appropriate for intended
purpose and in accordance with NEC.
1) Aluminum Wire: Not allowed unless existing wiring is aluminum.
2) Provide necessary fittings in accordance with NEC.

1.4 EXECUTION
A. Examination
1. Units, Spaces and Areas to be Renovated: Inspect to become familiar with existing conditions
and to take measurements which are necessary for renovation work to be completed in
accordance with contract requirements.

a. Carefully inspect condition of existing spaces including, but not limited to walls, floors,
plumbing, electrical, etc. as essential to successful completion of renovation work.

b. Survey each space and verify dimensions for work.

B. Preparation
1. Building Occupation: Carry out renovation work to cause as little inconvenience to occupants as
possible. See Division 1 Section “Summary of Work.”
2. Protection: Protect and be responsible for existing buildings, facilities, utilities, and improvements
within areas of construction operations.

a. Tenant's Property: Be responsible for any damage or loss to residents' property and to
other work. Replace any material, which, in opinion of the Owner, has become damaged to
extent that it could not be restored to its original condition.

b. Take precautions to protect residents and public from injury from construction operations.

C. Laying Out Work
1. Discrepancies: Verify dimensions and elevations indicated in layout of existing work.

a. Prior to commencing work, carefully compare and check Drawings (if any), for
discrepancies in locations or elevations of work to be executed.

b. Refer discrepancies among Drawings (if any), Specifications and existing conditions to the
Owner for adjustment before work affected is performed.

1) Failure to make such notification shall place responsibility on Contractor to carry out
work in satisfactory, workmanlike manner.
2. Contractor: Responsible for location and elevation of construction contemplated by Construction

Documents.

D. Location Of Equipment And Piping
1. Drawings (if any) indicating location of equipment, piping, ductwork, etc. are diagrammatic and
job conditions shall not always permit their installation in location shown. When this situation
occurs, bring condition to the Owner's attention immediately. Relocation will be determined in
joint conference.
2. Contractor: Do not relocate any items without first obtaining the Owner's acceptance. Remove
and relocate such relocated items at own expense if so directed.
E. Electrical Work
1. General: Install boxes, wiring, and devices as indicated and required to connect and control
electrical devices in accordance with NFPA 70 (NEC).

a. Boxes: Solidly anchor to framing or blocking.

Electrical Renovation August 2020
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01 - General Requirements

5.

6.
7.

Removing Electrical Switch or Duplex Outlet (Non-Hazardous Locations):
a. Box to Remain:
1) Remove electrical device; cap hot and neutral with set-screw wire connectors.
2) Attach ground wire to remaining box with solid screw attachment.
3) Provide and install natural finish aluminum blank cover plate with screw fasteners
integral to match size of box remaining.
b. Box to be removed:
1) Remove electrical device and box and pull wire out of wall back to first circuit panel,
disconnecting from circuit panel.
2) Patch and repair hole in partition to match existing.
Garbage Disposal Electrical Hook-up: See Section “Plumbing.” Comply with NFPA 70 (NEC):

a. Wiring: Install from disposal through concealed spaces to house panel, anchoring wire, and
providing necessary fittings.
b. Switch: Install above counter top backsplash.

Range Hood Electrical Hook-up: See Section “Residential Appliances.” Comply with NFPA 70

(NEC):

a. Electric service: Install insulated wire from range hood through concealed spaces to house
panel, anchoring wire, and providing necessary fittings.

Water Heater Electrical Hook-up: See Division 15 Section “Domestic Water Heaters.” Comply

with NFPA 70 (NEC).

Furnace Electrical Hook-up: See Section “Furnaces.” Comply with NFPA 70 (NEC).

Smoke Detector Electrical Hook-up: See “Fire Alarm.” Comply with NFPA 70 (NEC).

F. Integrating Existing Work

1.

Protection: Protect existing improvements from damage.

a. Where new work is to be connected to existing work, exercise special care not to disturb or
damage existing work more than necessary.

b. Damaged Work: Replace, repair and restored to its original condition at no cost to the
Owner.

END OF SECTION 01 51 13 00

August 2020
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01 - General Requirements

SECTION 01 51 13 00a - PANELBOARDS

11 GENERAL

A. Description Of Work
1. This specification covers the furnishing and installation of materials for panelboards. Products
shall be as follows or as directed by the Owner. Installation procedures shall be in accordance
with the product manufacturer's recommendations. Demolition and removal of materials shall be
as required to support the work.

B. Summary

1. Section Includes:

a.
b.
c.
d.

C. Definitions

Distribution panelboards.

Lighting and appliance branch-circuit panelboards.
Load centers.

Electronic-grade panelboards.

1. SVR: Suppressed voltage rating.
2. TVSS: Transient voltage surge suppressor.

D. Performance Requirements
1. Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined
according to SEI/ASCE 7.

a.

E. Submittals

The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

1. Product Data: For each type of product indicated.
2. Shop Drawings: For each panelboard and related equipment.

a.

~0ooo

s Q

Include dimensioned plans, elevations, sections, and details. Show tabulations of installed
devices, equipment features, and ratings.

Detail enclosure types and details for types other than NEMA 250, Type 1.

Detail bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and overcurrent protective devices.

Include evidence of NRTL listing for series rating of installed devices.

Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

Include wiring diagrams for power, signal, and control wiring.

Include time-current coordination curves for each type and rating of overcurrent protective
device included in panelboards. Submit on translucent log-log graft paper; include
selectable ranges for each type of overcurrent protective device.

3. Seismic Qualification Certificates: Submit certification that panelboards, overcurrent protective
devices, accessories, and components will withstand seismic forces defined in Division 26
Section "Vibration And Seismic Controls For Electrical Systems".

4, Panelboard Schedules: For installation in panelboards.
5. Operation and maintenance data
F. Quality Assurance
1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by

a qualified testing agency, and marked for intended location and application.
2. Comply with NEMA PB 1.

August 2020
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01 - General Requirements

1.2

3. Comply with NFPA 70.

Delivery, Storage, And Handling

1. Remove loose packing and flammable materials from inside panelboards; install temporary
electric heating (250 W per panelboard) to prevent condensation.

2. Handle and prepare panelboards for installation according to NECA 407 OR NEMA PB 1.

Project Conditions

1. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by
the Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary electric service according to requirements indicated:

a. Notify the Owner no fewer than two days in advance of proposed interruption of electric
service.
b. Do not proceed with interruption of electric service without the Owner's written permission.

C. Comply with NFPA 70E.

Warranty

1. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within five
years from date of Final Completion.

PRODUCTS

General Requirements For Panelboards

1. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in
Division 26 Section "Vibration And Seismic Controls For Electrical Systems".

2. Enclosures: Flush OR Surface OR Flush- and surface, as directed,-mounted cabinets.
a. Rated for environmental conditions at installed location.

1) Indoor Dry and Clean Locations: NEMA 250, Type 1.

2) Outdoor Locations: NEMA 250, Type 3R.

3) Kitchen or Wash-Down Areas: NEMA 250, Type 4X, stainless steel.
4) Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

5) Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:
NEMA 250, Type 5 OR Type 12, as directed.

b. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box
dimensions; for flush-mounted fronts, overlap box.

C. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged
trim cover.

d. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with
flanges for attachment to panelboard, wall, and ceiling or floor.

e. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral with
enclosure body. Arrange to isolate individual panel sections.

f. Finishes:

1) Panels and Trim: Steel and galvanized steel, factory finished immediately after
cleaning and pretreating with manufacturer's standard two-coat, baked-on finish
consisting of prime coat and thermosetting topcoat.

2) Back Boxes: Galvanized steel OR Same finish as panels and trim, as directed.

3) Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices
and other components.

g. Directory Card: Inside panelboard door, mounted in transparent card holder OR metal
frame with transparent protective cover, as directed.
3. Incoming Mains Location: Top OR Bottom OR Top and bottom, as directed.
4, Phase, Neutral, and Ground Buses:

Panelboards August 2020
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01 - General Requirements

a. Material:  Tin-plated aluminum OR Hard-drawn copper, 98 percent conductivity, as
directed.

b. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.

C. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; insulated
from box.

d. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and UL listed as
suitable for nonlinear loads.

e. Split Bus: Vertical buses divided into individual vertical sections.

5. Conductor Connectors: Suitable for use with conductor material and sizes.

a. Material:  Tin-plated aluminum OR Hard-drawn copper, 98 percent conductivity, as
directed.

b. Main and Neutral Lugs: Compression OR Mechanical, as directed, type.

C. Ground Lugs and Bus-Configured Terminators: Compression OR Mechanical, as
directed, type.

d. Feed-Through Lugs: Compression OR Mechanical, as directed, type, suitable for use with
conductor material. Locate at opposite end of bus from incoming lugs or main device.

e. Subfeed (Double) Lugs: Compression OR Mechanical, as directed, type suitable for use
with conductor material. Locate at same end of bus as incoming lugs or main device.

f. Gutter-Tap Lugs: Compression OR Mechanical, as directed, type suitable for use with
conductor material. Locate at same end of bus as incoming lugs or main device.

g. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-capacity
neutral bus.

6. Service Equipment Label: NRTL labeled for use as service equipment for panelboards or load
centers with one or more main service disconnecting and overcurrent protective devices.

7. Future Devices: Mounting brackets, bus connections, filler plates, and necessary appurtenances
required for future installation of devices.

8. Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or
remote upstream overcurrent protective devices and labeled by an NRTL. Include size and type
of allowable upstream and branch devices, listed and labeled for series-connected short-circuit
rating by an NRTL.

9. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current
available at terminals.

B. Distribution Panelboards

1. Panelboards: NEMA PB 1, power and feeder distribution type.

2. Doors: Secured with vault-type latch with tumbler lock; keyed alike.

a. For doors more than 36 inches (914 mm) high, provide two latches, keyed alike.

3. Mains: Circuit breaker OR Fused switch OR Lugs only, as directed.

4, Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Plug-in OR Bolt-on, as directed, circuit breakers.

5. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A: Bolt-
on circuit breakers; plug-in circuit breakers where individual positive-locking device requires
mechanical release for removal.

6. Branch Overcurrent Protective Devices: Fused switches.

7. Contactors in Main Bus: NEMA ICS 2, Class A, electrically OR mechanically, as directed, held,

general-purpose controller, with same short-circuit interrupting rating as panelboard.

a. Internal Control-Power Source: Control-power transformer, with fused primary and
secondary terminals, connected to main bus ahead of contactor connection.
b. External Control-Power Source: 120-V branch circuit OR 24-V control circuit, as directed.

C. Lighting And Appliance Branch-Circuit Panelboards

1.
2.

August 2020
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ou

Branch Overcurrent Protective Devices: Plug-in OR Bolt-on, as directed, circuit breakers,
replaceable without disturbing adjacent units.

Contactors in Main Bus: NEMA ICS 2, Class A, electrically OR mechanically, as directed, held,
general-purpose controller, with same short-circuit interrupting rating as panelboard.

a. Internal Control-Power Source: Control-power transformer, with fused primary and
secondary terminals, connected to main bus ahead of contactor connection.
b. External Control-Power Source: 120-V branch circuit OR 24-V control circuit, as directed.

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
Column-Type Panelboards: Narrow gutter extension, with cover, to overhead junction box
equipped with ground and neutral terminal buses.

D. Load Centers

1. Load Centers: Comply with UL 67.

2. Mains: Circuit breaker OR Lugs only, as directed.

3. Branch Overcurrent Protective Devices: Plug-in circuit breakers, replaceable without disturbing
adjacent units.

4, Conductor Connectors: Mechanical type for main, neutral, and ground lugs and buses.

E. Electronic-Grade Panelboards

1. Panelboards: NEMA PB 1; with factory-installed, integral TVSS; labeled by an NRTL for
compliance with UL 67 after installing TVSS.

2. Doors: Secured with vault-type latch with tumbler lock; keyed alike.

3. Main Overcurrent Protective Devices: Bolt-on thermal-magnetic circuit breakers.

4. Branch Overcurrent Protective Devices: Bolt-on thermal-magnetic circuit breakers.

5. Buses:
a. Copper phase and neutral buses; 200 percent capacity neutral bus and lugs.
b. Copper equipment and isolated ground buses.

6. Surge Protection Device: |IEEE C62.41-compliant, integrally mounted, plug-in OR wired-in OR

Panelboards

bolt-on, as directed, solid-state, parallel-connected, modular (with field-replaceable modules) OR
non-modular, as directed, type, with sine-wave tracking suppression and filtering modules, short-
circuit current rating complying with UL 1449, second edition, and matching or exceeding the
panelboard short-circuit rating, redundant suppression circuits, with individually fused metal-oxide
varistors.

a. Accessories:

1) Fuses rated at 200-kA interrupting capacity.

2) Fabrication using bolted compression lugs for internal wiring.

3) Integral disconnect switch.

4) Redundant suppression circuits.

5) Redundant replaceable modules.

6) Arrangement with wire connections to phase buses, neutral bus, and ground bus.

7 LED indicator lights for power and protection status.

8) Audible alarm, with silencing switch, to indicate when protection has failed.

9) Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally
closed, for remote monitoring of system operation. Contacts shall reverse position
on failure of any surge diversion module or on opening of any current-limiting device.
Coordinate with building power monitoring and control system.

10) Four OR Six, as directed,-digit, transient-event counter set to totalize transient
surges.

b. Peak Single-Impulse Surge Current Rating: 160 kA per mode/320 kA per phase OR 120
kA per mode/240 kA per phase OR 80 kA per mode/160 kA per phase, as directed.
C. Minimum single-impulse current ratings, using 8-by-20-mic.sec. waveform described in

IEEE C62.41.2.

1) Line to Neutral: 70,000 A.

2) Line to Ground: 70,000 A.

August 2020
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01 - General Requirements

3) Neutral to Ground: 50,000 A.

d. Withstand Capabilities: 12,000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec.
surges with less than 5 percent change in clamping voltage.
e. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277 OR
208Y/120 OR 600Y/347, as directed,-V, three-phase, four-wire circuits shall be as follows:
1) Line to Neutral: 800V for 480Y/277 OR 400V for 208Y/120 OR 1200V for
600Y/347, as directed.
2) Line to Ground: 800V for 480Y/277 OR 400V for 208Y/120 OR 1200V for
600Y/347, as directed.
3) Neutral to Ground: 800V for 480Y/277 OR 400V for 208Y/120 OR 1200V for
600Y/347, as directed.
f. Protection modes and UL 1449 SVR for 240/120-V, single-phase, three-wire circuits shall
be as follows:
1) Line to Neutral: 400 V.
2) Line to Ground: 400 V.
3) Neutral to Ground: 400 V.
g. Protection modes and UL 1449 SVR for 240/120-V, three-phase, four-wire circuits with
high leg shall be as follows:
1) Line to Neutral: 400 V, 800 V from high leg.
2) Line to Ground: 400 V.
3) Neutral to Ground: 400 V.
h. Protection modes and UL 1449 SVR for 240-, 480-, or 600-V, three-phase, three-wire,
delta circuits shall be as follows:
1) Line to Line: 2000V for 480V OR 1000V for 240 V OR 2500V for 600V, as
directed.
2) Line to Ground: 1500V for 480 V OR 800 V for 240 V OR 2500 V for 600V, as
directed.
F. Disconnecting And Overcurrent Protective Devices

1. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with series-connected rating OR
interrupting capacity, as directed, to meet available fault currents.

a. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads,
and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting
for circuit-breaker frame sizes 250 A and larger.

b. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted,
field-adjustable trip setting.

C. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings:

1) Instantaneous trip.

2) Long- and short-time pickup levels.

3) Long- and short-time time adjustments.

4) Ground-fault pickup level, time delay, and I°t response.

d. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less
than NEMA FU 1, RK-5.

e. GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault
protection (6-maA trip).

f. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault
protection (30-maA trip).

g. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers: Comply with UL 1699; 120/240-V,
single-pole configuration.

h. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

1) Standard frame sizes, trip ratings, and number of poles.
2) Lugs: Compression OR Mechanical, as directed, style, suitable for number, size,
trip ratings, and conductor materials.
August 2020 Panelboards
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2.

3) Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID)
lighting circuits.

4) Ground-Fault Protection: Integrally mounted OR Remote-mounted, as directed,
relay and trip unit with adjustable pickup and time-delay settings, push-to-test
feature, and ground-fault indicator.

5) Communication Capability: Circuit-breaker-mounted OR Universal-mounted OR
Integral OR Din-rail-mounted, as directed, communication module with functions
and features compatible with power monitoring and control system specified in
Division 26 Section "Electrical Power Monitoring And Control".

6) Shunt Trip: 120 OR 24, as directed,-V trip coil energized from separate circuit, set
to trip at 55 OR 75, as directed, percent of rated voltage.

7) Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional OR with field-adjustable 0.1- to 0.6-second, as directed, time delay.

8) Auxiliary Contacts: One SPDT switch OR Two SPDT switches, as directed, with
"a" and "b" contacts; "a" contacts mimic circuit-breaker contacts and "b" contacts
operate in reverse of circuit-breaker contacts.

9) Alarm Switch: Single-pole, normally open contact that actuates only when circuit
breaker trips.

10) Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall
be removable only when circuit breaker is in off position.

11) Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking ground-
fault protection function with other upstream or downstream devices.

12) Multipole units enclosed in a single housing or factory assembled to operate as a
single unit.

13) Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in
on OR off, as directed, position.

14) Handle Clamp: Loose attachment, for holding circuit-breaker handle in on position.

Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.

a. Fuses, and Spare-Fuse Cabinet: Comply with requirements specified in Division 26
Section "Fuses".

b. Fused Switch Features and Accessories: Standard ampere ratings and number of poles.

C. Auxiliary Contacts: One OR Two, as directed, normally open and normally closed

contact(s) that operate with switch handle operation.

G. Panelboard Suppressors

1.

Panelboards

Surge Protection Device: IEEE C62.41-compliant, integrally mounted, solid-state, parallel-
connected, non-modular type, with sine-wave tracking suppression and filtering modules,
UL 1449, second edition, short-circuit current rating matching or exceeding the panelboard short-
circuit rating, and with the following features and accessories:
a. Accessories:

1) LED indicator lights for power and protection status.

2) Audible alarm, with silencing switch, to indicate when protection has failed.

3) One set of dry contacts rated at 5A and 250-V ac, for remote monitoring of

protection status.

Surge Protection Device: IEEE C62.41-compliant, integrally mounted, plug-in OR wired-in OR
bolt-on, as directed, solid-state, parallel-connected, modular (with field-replaceable modules) OR
non-modular, as directed, type, with sine-wave tracking suppression and filtering modules,
UL 1449, second edition, short-circuit current rating matching or exceeding the panelboard short-
circuit rating, and with the following features and accessories:
a. Accessories:

1) Fuses rated at 200-kA interrupting capacity.

2) Fabrication using bolted compression lugs for internal wiring.

3) Integral disconnect switch.
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4) Redundant suppression circuits.

5) Redundant replaceable modules.

6) Arrangement with wire connections to phase buses, neutral bus, and ground bus.

7) LED indicator lights for power and protection status.

8) Audible alarm, with silencing switch, to indicate when protection has failed.

9) Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally
closed, for remote monitoring of system operation. Contacts shall reverse position
on failure of any surge diversion module or on opening of any current-limiting device.
Coordinate with building power monitoring and control system.

10) Four OR Six, as directed,-digit, transient-event counter set to totalize transient
surges.

b. Peak Single-Impulse Surge Current Rating: 160 kA per mode/320 kA per phase OR 120
kA per mode/240 kA per phase OR 80 kA per mode/160 kA per phase, as directed.
C. Minimum single-impulse current ratings, using 8-by-20-mic.sec. waveform described in

IEEE C62.41.2.

1) Line to Neutral: 70,000 A.

2) Line to Ground: 70,000 A.

3) Neutral to Ground: 50,000 A.

d. Withstand Capabilities: 12,000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec.
surges with less than 5 percent change in clamping voltage.

e. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277 OR
208Y/120 OR 600Y/347, as directed,-V, three-phase, four-wire circuits shall be as follows:

1) Line to Neutral: 800V for 480Y/277 OR 400V for 208Y/120 OR 1200V for
600Y/347, as directed.

2) Line to Ground: 800V for 480Y/277 OR 400V for 208Y/120 OR 1200V for
600Y/347, as directed.

3) Neutral to Ground: 800V for 480Y/277 OR 400V for 208Y/120 OR 1200V for
600Y/347, as directed.

f. Protection modes and UL 1449 SVR for 240/120-V, single-phase, three-wire circuits shall
be as follows:

1) Line to Neutral: 400 V.

2) Line to Ground: 400 V.

3) Neutral to Ground: 400 V.

g. Protection modes and UL 1449 SVR for 240/120-V, three-phase, four-wire circuits with
high leg shall be as follows:

1) Line to Neutral: 400V, 800 V from high leg.

2) Line to Ground: 400 V.

3) Neutral to Ground: 400 V.

h. Protection modes and UL 1449 SVR for 240-, 480-, or 600-V, three-phase, three-wire,
delta circuits shall be as follows:

1) Line to Line: 2000V for 480 V OR 1000V for 240 V OR 2500V for 600V, as
directed.

2) Line to Ground: 1500V for 480 V OR 800V for 240 V OR 2500V for 600 V, as
directed.

H. Accessory Components And Features

1. Accessory Set: Include tools and miscellaneous items required for overcurrent protective device
test, inspection, maintenance, and operation.
2. Portable Test Set: For testing functions of solid-state trip devices without removing from

panelboard. Include relay and meter test plugs suitable for testing panelboard meters and
switchboard class relays.

August 2020 Panelboards
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1.3 EXECUTION
A. Installation

1. Install panelboards and accessories according to NECA 407 OR NEMA PB 1.1, as directed.

2. Equipment Mounting: Install panelboards on concrete bases, 4-inch (100-mm) nominal
thickness. Comply with requirements for concrete base specified in Division 03 Section "Cast-in-
place Concrete".

a. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around full perimeter of base.

b. For panelboards, install epoxy-coated anchor bolts that extend through concrete base and
anchor into structural concrete floor.

C. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

d. Install anchor bolts to elevations required for proper attachment to panelboards.

e. Attach panelboard to the vertical finished or structural surface behind the panelboard.

3. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from panelboards.

4, Comply with mounting and anchoring requirements specified in Division 26 Section "Hangers And
Supports For Electrical Systems".

5. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated.

6. Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed panelboards
with fronts uniformly flush with wall finish and mating with back box.

7. Install overcurrent protective devices and controllers not already factory installed.

a. Set field-adjustable, circuit-breaker trip ranges.

8. Install filler plates in unused spaces.

9. Stub four 1-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or
space designated to be ceiling space in the future. Stub four 1-inch (27-GRC) empty conduits
into raised floor space or below slab not on grade.

10. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing
load balancing, as directed.

11. Comply with NECA 1.

B. Identification

1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs
complying with Division 26 Section "Identification For Electrical Systems".

2. Create a directory to indicate installed circuit loads after balancing panelboard loads, as directed,;
incorporate the Owner's final room designations. Obtain approval before installing. Use a
computer or typewriter to create directory; handwritten directories are not acceptable.

3. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Division 26 Section "ldentification For Electrical Systems".

4, Device Nameplates: Label each branch circuit device in distribution panelboards with a

nameplate complying with requirements for identification specified in Division 26 Section
"Identification For Electrical Systems".

C. Field Quality Control

1.
2.

Panelboards

Perform tests and inspections.
Acceptance Testing Preparation:

a. Test insulation resistance for each panelboard bus, component, connecting supply, feeder,
and control circuit.

b. Test continuity of each circuit.

Tests and Inspections:

a. Perform each visual and mechanical inspection and electrical test stated in NETA

Acceptance Testing Specification. Certify compliance with test parameters.
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b. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

C. Perform the following infrared scan tests and inspections and prepare reports:
1) Initial Infrared Scanning: After Final Completion, but not more than 60 days after

Final Acceptance, perform an infrared scan of each panelboard. Remove front

panels so joints and connections are accessible to portable scanner.

2) Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
panelboard 11 months after date of Final Completion.
3) Instruments and Equipment:

a) Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record
for device.

Panelboards will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports, including a certified report that identifies panelboards
included and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.

D. Adjusting

1.

2.

3.

Adjust moving parts and operable component to function smoothly, and lubricate as

recommended by manufacturer.

Set field-adjustable circuit-breaker trip ranges as indicated OR as specified in Division 26 Section

"Overcurrent Protective Device Coordination Study", as directed.

Load Balancing: After Final Completion, but not more than 60 days after Final Acceptance,

measure load balancing and make circuit changes.

a. Measure as directed during period of normal system loading.

b. Perform load-balancing circuit changes outside normal occupancy/working schedule of the
facility and at time directed. Avoid disrupting critical 24-hour services such as fax
machines and on-line data processing, computing, transmitting, and receiving equipment.

C. After circuit changes, recheck loads during normal load period. Record all load readings
before and after changes and submit test records.

d. Tolerance: Difference exceeding 20 percent between phase loads, within a panelboard, is
not acceptable. Rebalance and recheck as necessary to meet this minimum requirement.

E. Protection

1.

Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's
written instructions.

END OF SECTION 01 51 13 00a
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SECTION 01 52 19 00 - TEMPORARY FACILITIES AND CONTROLS

11

1.2

GENERAL

Summary
1. This Section includes requirements for temporary utilities, support facilities, and security and
protection facilities.

Definitions

1. Permanent Enclosure: As determined by the Owner, permanent or temporary roofing is
complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all
openings are closed with permanent construction or substantial temporary closures.

Use Charges

1. General: Cost or use charges for temporary facilities shall be included in the Contract Sum.
Allow other entities to use temporary services and facilities without cost, including, but not limited
to, the Owner's construction forces, the Owner, occupants of Project, testing agencies, and
authorities having jurisdiction.

2. Water Service: Water from the Owner's existing water system is available for use without
metering and without payment of use charges. Provide connections and extensions of services
as required for construction operations.

3. Electric Power Service: Electric power from the Owner's existing system is available for use
without metering and without payment of use charges. Provide connections and extensions of
services as required for construction operations.

Submittals
1. Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas for
construction personnel.

Quality Assurance

1. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service. Install service to comply with NFPA 70.

2. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

Project Conditions

1. Temporary Use of Permanent Facilities: Installer of each permanent service shall assume
responsibility for operation, maintenance, and protection of each permanent service during its use
as a construction facility before the Owner's acceptance, regardless of previously assigned
responsibilities.

PRODUCTS

Materials

1. Pavement: Comply with Division 32 Section(s) "Asphalt Paving" OR "Concrete Paving", as
directed.

2. Chain-Link Fencing: Minimum 2-inch (50-mm), 0.148-inch- (3.76-mm-) thick, galvanized steel,
chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum
2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner and pull posts, with 1-
5/8-inch- (42-mm-) OD top rails OR with galvanized barbed-wire top strand, as directed.

3. Portable Chain-Link Fencing: Minimum 2-inch (50-mm), 9-gage, galvanized steel, chain-link
fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch-
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7.

8.

(60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner and pull posts, with 1-5/8-inch- (42-
mm-) OD top and bottom rails. Provide concrete OR galvanized steel, as directed, bases for
supporting posts.

Wood Enclosure Fence: Plywood, 6 feet (1.8 m) OR 8 feet (2.4 m), as directed, high, framed
with four 2-by-4-inch (50-by-100-mm) rails, with preservative-treated wood posts spaced not more
than 8 feet (2.4 m) apart.

Lumber and Plywood: Comply with requirements in Division 06 Section(s) "Rough Carpentry" OR
"Miscellaneous Rough Carpentry", as directed.

Gypsum Board: Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219 mm) wide by maximum
available lengths; regular-type panels with tapered edges. Comply with ASTM C 36/C 36M.
Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with
maximum flame-spread and smoke-developed indexes of 25 and 50, respectively.

Paint: Comply with requirements in Division 09.

B. Temporary Facilities

1.

2.

Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature
controls, and foundations adequate for normal loading.

Common-Use Field Office: Of sufficient size to accommodate needs of construction personnel.
Keep office clean and orderly. Furnish and equip offices as follows:

a. Furniture required for Project-site documents including file cabinets, plan tables, plan
racks, and bookcases.
b. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide

electrical power service and 120-V ac duplex receptacles, with not less than 1 receptacle
on each wall. Furnish room with conference table, chairs, and 4-foot- (1.2-m-) square tack
board.

C. Drinking water and private toilet.

d. Coffee machine and supplies.

e. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68
to 72 deg F (20 to 22 deg C).

f. Lighting fixtures capable of maintaining average illumination of 20 fc (215 Ix) at desk
height.

Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate

materials and equipment for construction operations.

a. Store combustible materials apart from building.

C. Equipment

1. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by
locations and classes of fire exposures.

2. HVAC Equipment: Unless the Owner authorizes use of permanent HVAC system, provide
vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic
control.

a. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating
units is prohibited.

b. Heating Units: Listed and labeled for type of fuel being consumed, by a testing agency
acceptable to authorities having jurisdiction, and marked for intended use.

C. Permanent HVAC System: If the Owner authorizes use of permanent HVAC system for
temporary use during construction, provide filter with MERV of 8 at each return air grille in
system and remove at end of construction.

1.3 EXECUTION

A. Installation, General
Temporary Facilities and Controls August 2020
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1. Locate facilities where they will serve Project adequately and result in minimum interference with
performance of the Work. Relocate and modify facilities as required by progress of the Work.
a. For greenfield sites if reduced site disturbance is required for LEED-NC Credit SS 5.1:
Locate facilities to limit site disturbance as specified in General Requirements.
2. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are
no longer needed or are replaced by authorized use of completed permanent facilities.

B. Temporary Utility Installation
1. General: Install temporary service or connect to existing service.
a. Arrange with utility company, the Owner, and existing users for time when service can be
interrupted, if necessary, to make connections for temporary services.
2. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
a. Connect temporary sewers to municipal system OR private system indicated, as directed,
as directed by authorities having jurisdiction.
3. Water Service: Install water service and distribution piping in sizes and pressures adequate for
construction.
OR
Water Service: Use of the Owner's existing water service facilities will be permitted, as long as
facilities are cleaned and maintained in a condition acceptable to the Owner. At Final
Completion, restore these facilities to condition existing before initial use.

a. Where installations below an outlet might be damaged by spillage or leakage, provide a
drip pan of suitable size to minimize water damage. Drain accumulated water promptly
from pans.

4, Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of

construction personnel. Comply with authorities having jurisdiction for type, number, location,

operation, and maintenance of fixtures and facilities.

a. Toilets: Use of the Owner's existing toilet facilities will be permitted, as long as facilities are
cleaned and maintained in a condition acceptable to the Owner. At Final Completion,
restore these facilities to condition existing before initial use.

5. Heating OR Heating and Cooling, as directed: Provide temporary heating OR heating and
cooling, as directed, required by construction activities for curing or drying of completed
installations or for protecting installed construction from adverse effects of low temperatures or
high humidity. Select equipment that will not have a harmful effect on completed installations or
elements being installed.

6. Ventilation and Humidity Control: Provide temporary ventilation required by construction activities
for curing or drying of completed installations or for protecting installed construction from adverse
effects of high humidity. Select equipment that will not have a harmful effect on completed
installations or elements being installed. Coordinate ventilation requirements to produce ambient
condition required and minimize energy consumption.

7. Electric Power Service: Use of the Owner's existing electric power service will be permitted, as
long as equipment is maintained in a condition acceptable to the Owner.

OR

Electric Power Service: Provide electric power service and distribution system of sufficient size,

capacity, and power characteristics required for construction operations.

a. Install electric power service overhead OR underground, as directed, unless otherwise
indicated.
b. Connect temporary service to the Owner's existing power source, as directed by the
Owner.
8. Lighting: Provide temporary lighting with local switching that provides adequate illumination for
construction operations, observations, inspections, and traffic conditions.
a. Install and operate temporary lighting that fulfills security and protection requirements
without operating entire system.
b. Install lighting for Project identification sign.
9. Telephone Service: Provide temporary telephone service in common-use facilities for use by all
construction personnel. Install one telephone line for each field office.
August 2020 Temporary Facilities and Controls
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a. Provide additional telephone lines for the following:
1) Provide a dedicated telephone line for each facsimile machine and computer in each
field office.
b. At each telephone, post a list of important telephone numbers.

1) Police and fire departments.
2) Ambulance service.
3) Contractor's home office.
4) the Owner's office.
5) the Owner's office.
6) Principal subcontractors' field and home offices.
C. Provide superintendent with cellular telephone or portable two-way radio for use when
away from field office.
10. Electronic Communication Service: Provide temporary electronic communication service,
including electronic mail, in common-use facilities.
a. Provide DSL OR T-1 line, as directed, in primary field office.

C. Support Facilities Installation

1. General: Comply with the following:
a. Provide incombustible construction for offices, shops, and sheds located within
construction area or within 30 feet (9 m) of building lines. Comply with NFPA 241.
b. Maintain support facilities until near Final Completion. Remove before Final Completion.

Personnel remaining after Final Completion will be permitted to use permanent facilities,
under conditions acceptable to the Owner.

2. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas
adequate for construction operations. Locate temporary roads and paved areas as indicated OR
within construction limits indicated, as directed, on Drawings.

a. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as
required to minimize dust.
OR

3. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas
adequate for construction operations. Locate temporary roads and paved areas in same location
as permanent roads and paved areas. Extend temporary roads and paved areas, within
construction limits indicated, as necessary for construction operations.

a. Coordinate elevations of temporary roads and paved areas with permanent roads and
paved areas.

b. Prepare subgrade and install subbase and base for temporary roads and paved areas
according to Division 31 Section "Earth Moving".

C. Recondition base after temporary use, including removing contaminated material,
regrading, proofrolling, compacting, and testing.

d. Delay installation of final course of permanent hot-mix asphalt pavement until immediately

before Final Completion. Repair hot-mix asphalt base-course pavement before installation
of final course according to Division 32 Section "Asphalt Paving".

4, Traffic Controls: Comply with requirements of authorities having jurisdiction.
a. Protect existing site improvements to remain including curbs, pavement, and utilities.
b. Maintain access for fire-fighting equipment and access to fire hydrants.
5. Parking: Provide temporary OR Use designated areas of the Owner's existing, as directed,
parking areas for construction personnel.
6. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction.
Maintain Project site, excavations, and construction free of water.
a. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining
properties nor endanger permanent Work or temporary facilities.
b. Remove snow and ice as required to minimize accumulations.
Temporary Facilities and Controls August 2020
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10.
11.

12.

13.

14.

Project Identification and Temporary Signs: Provide Project identification and other signs as
indicated on Drawings, OR as directed. Install signs where indicated to inform public and
individuals seeking entrance to Project. Unauthorized signs are not permitted.

a. Provide temporary, directional signs for construction personnel and visitors.

b. Maintain and touchup signs so they are legible at all times.

Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste

from construction operations. Comply with requirements of authorities having jurisdiction.

Comply with General Requirements for progress cleaning requirements.

Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.

a. Truck cranes and similar devices used for hoisting materials are considered "tools and
equipment" and not temporary facilities.

Temporary Elevator Use: Refer to Division 14 for temporary use of new elevators.

Existing Elevator Use: Use of the Owner's existing elevators will be permitted, as long as

elevators are cleaned and maintained in a condition acceptable to the Owner. At Final

Completion, restore elevators to condition existing before initial use, including replacing worn

cables, guide shoes, and similar items of limited life.

a. Do not load elevators beyond their rated weight capacity.

b. Provide protective coverings, barriers, devices, signs, or other procedures to protect
elevator car and entrance doors and frame. If, despite such protection, elevators become
damaged, engage elevator Installer to restore damaged work so no evidence remains of
correction work. Return items that cannot be refinished in field to the shop, make required
repairs and refinish entire unit, or provide new units as required.

Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders

are not adequate.

Existing Stair Usage: Use of the Owner's existing stairs will be permitted, as long as stairs are

cleaned and maintained in a condition acceptable to the Owner. At Final Completion, restore

stairs to condition existing before initial use.

a. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs
and to maintain means of egress. If, despite such protection, stairs become damaged,
restore damaged areas so no evidence remains of correction work.

Temporary Use of Permanent Stairs: Cover finished, permanent stairs with protective covering of

plywood or similar material so finishes will be undamaged at time of acceptance.

D. Security And Protection Facilities Installation

1.

August 2020

Environmental Protection:  Provide protection, operate temporary facilities, and conduct

construction in ways and by methods that comply with environmental regulations and that

minimize possible air, waterway, and subsoil contamination or pollution or other undesirable

effects.

Temporary Erosion and Sedimentation Control: Provide measures to prevent soil erosion and

discharge of soil-bearing water runoff and airborne dust to adjacent properties and walkways,

according to requirements of authorities having jurisdiction.

a. Inspect, repair, and maintain erosion- and sedimentation-control measures during
construction until permanent vegetation has been established.

Stormwater Control: Comply with authorities having jurisdiction. Provide barriers in and around

excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy

rains.

Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line

of trees to protect vegetation from damage from construction operations. Protect tree root

systems from damage, flooding, and erosion.

Pest Control: Engage pest-control service to recommend practices to minimize attraction and

harboring of rodents, roaches, and other pests and to perform extermination and control

procedures at regular intervals so Project will be free of pests and their residues at Final

Completion. Obtain extended warranty for the Owner. Perform control operations lawfully, using

environmentally safe materials.

Temporary Facilities and Controls
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6. Site Enclosure Fence: Before construction operations begin OR When excavation begins, as
directed, furnish and install site enclosure fence in a manner that will prevent people and animals
from easily entering site except by entrance gates.

a. Extent of Fence: As required to enclose entire Project site or portion determined sufficient
to accommodate construction operations OR As indicated on Drawings, as directed.
b. Maintain security by limiting number of keys and restricting distribution to authorized
personnel. Provide the Owner with one set of keys, as directed.
7. Security Enclosure and Lockup: Install substantial temporary enclosure around partially

completed areas of construction. Provide lockable entrances to prevent unauthorized entrance,
vandalism, theft, and similar violations of security.

8. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
9. Covered Walkway: Erect structurally adequate, protective, covered walkway for passage of

individuals along adjacent public street(s). Coordinate with entrance gates, other facilities, and

obstructions. Comply with regulations of authorities having jurisdiction and requirements

indicated on Drawings, OR as directed.

a. Construct covered walkways using scaffold or shoring framing.

b. Provide wood-plank overhead decking, protective plywood enclosure walls, handrails,
barricades, warning signs, lights, safe and well-drained walkways, and similar provisions
for protection and safe passage.

C. Extend back wall beyond the structure to complete enclosure fence.

d. Paint and maintain in a manner approved by the Owner.

10. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress
and completed, from exposure, foul weather, other construction operations, and similar activities.
Provide temporary weathertight enclosure for building exterior.

a. Where heating or cooling is needed and permanent enclosure is not complete, insulate
temporary enclosures.

11. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration
and to separate areas occupied by the Owner and tenants from fumes and noise.

a. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side,
and fire-retardant plywood on construction operations side.
b. If containment of airborne particles and dust generated by construction activities is critical

to occupants of other spaces in building, e.g., occupied healthcare facilities: Construct

dustproof partitions with 2 layers of 3-mil (0.07-mm) polyethylene sheet on each side.

Cover floor with 2 layers of 3-mil (0.07-mm) polyethylene sheet, extending sheets 18

inches (460 mm) up the sidewalls. Overlap and tape full length of joints. Cover floor with

fire-retardant plywood.

1) Construct vestibule and airlock at each entrance through temporary partition with not
less than 48 inches (1219 mm) between doors. Maintain water-dampened foot mats
in vestibule.

Insulate partitions to provide noise protection to occupied areas.

Seal joints and perimeter. Equip partitions with dustproof doors and security locks.

Protect air-handling equipment.

Weather strip openings.

g. Provide walk-off mats at each entrance through temporary partition.

12. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types

needed to protect against reasonably predictable and controllable fire losses. Comply with

=000

NFPA 241.

a. Prohibit smoking in hazardous fire-exposure OR construction, as directed, areas.

b. Supervise welding operations, combustion-type temporary heating units, and similar
sources of fire ignition according to requirements of authorities having jurisdiction.

C. Develop and supervise an overall fire-prevention and -protection program for personnel at

Project site. Review needs with local fire department and establish procedures to be
followed. Instruct personnel in methods and procedures. Post warnings and information.

Temporary Facilities and Controls August 2020
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d. Provide temporary standpipes and hoses for fire protection. Hang hoses with a warning
sign stating that hoses are for fire-protection purposes only and are not to be removed.
Match hose size with outlet size and equip with suitable nozzles.

E. Operation, Termination, And Removal

1.

2.

Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and

abuse, limit availability of temporary facilities to essential and intended uses.

Maintenance: Maintain facilities in good operating condition until removal.

a. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation,
and similar facilities on a 24-hour basis where required to achieve indicated results and to
avoid possibility of damage.

Operate Project-identification-sign lighting daily from dusk until 12:00 midnight.

Temporary Facility Changeover: Do not change over from using temporary security and

protection facilities to permanent facilities until Final Completion.

Termination and Removal: Remove each temporary facility when need for its service has ended,

when it has been replaced by authorized use of a permanent facility, or no later than Final

Completion. Complete or, if necessary, restore permanent construction that may have been

delayed because of interference with temporary facility. Repair damaged Work, clean exposed

surfaces, and replace construction that cannot be satisfactorily repaired.

a. Materials and facilities that constitute temporary facilities are property of Contractor. the
Owner reserves right to take possession of Project identification signs.
b. Remove temporary paving not intended for or acceptable for integration into permanent

paving. Where area is intended for landscape development, remove soil and aggregate fill
that do not comply with requirements for fill or subsoil. Remove materials contaminated
with road oil, asphalt and other petrochemical compounds, and other substances that
might impair growth of plant materials or lawns. Repair or replace street paving, curbs,
and sidewalks at temporary entrances, as required by authorities having jurisdiction.

C. At Final Completion, clean and renovate permanent facilities used during construction
period. Comply with final cleaning requirements specified in General Requirements

END OF SECTION 01 52 19 00

August 2020
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Task Specification Specification Description

0152 1900 0122 16 00 No Specification Required

015316 00 012216 00 No Specification Required

01552300 012216 00 No Specification Required

01 55 26 00 012216 00 No Specification Required

0156 16 00 0122 16 00 No Specification Required
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SECTION 01 56 26 00 - SEDIMENT REMOVAL

11 GENERAL
A. Description Of Work
1. This specification covers the furnishing of labor and equipment for sediment removal.
1.2 PRODUCTS - (Not Used)
1.3 EXECUTION

A. The Contractor shall remove all material from areas as required to meet project requirements. Water
and sediment removed from these areas shall be discharged to a sedimentation basin constructed and
maintained by the Contractor. All work shall be in strict compliance with Pollution Control requirements
and Dewatering requirements. All material removed shall be disposed of in an approved landfill in
accordance with all State and Federal Regulations.

END OF SECTION 01 56 26 00

August 2020 Sediment Removal
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SECTION 01 56 26 00a - EROSION CONTROL

11

1.2

13

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of mesh or netting for erosion control.
Installation procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

PRODUCTS

Materials

Jute Mesh: Fed. Spec. CCC-C-467.

Plastic Mesh: Manufacturer's recommendation.

Plastic Netting: Manufacturer's recommendation.
Polypropylene Mesh: Manufacturer's recommendation.
Woven Fabric Fence: EPA specifications.

Hay-Bales: EPA specifications.

ogkrwpnE

EXECUTION:
Preparation: Grade, compact, fertilize, and seed the area to be protected.
Installation: Apply blankets either horizontally or vertically to the slope. In ditches, apply blanket in

direction of water flow. Lap and anchor blankets according to the manufacturer's instructions. Install
woven fabric fence and hay bales adjacent to all excavated areas.

END OF SECTION 01 56 26 00a

August 2020 Erosion Control
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Task Specification Specification Description
01 56 26 00 0122 16 00 No Specification Required
01 56 29 00 012216 00 No Specification Required
0157 1300 01 56 26 00 Sediment Removal

0158 13 00 012216 00 No Specification Required
01711300 0122 16 00 No Specification Required
0174 16 00 0122 16 00 No Specification Required
01741900 0122 16 00 No Specification Required
August 2020
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SECTION 02 32 13 00 - SUBSURFACE DRILLING, SAMPLING, AND TESTING

11 GENERAL

A. Description Of Work

1.

This specification covers the furnishing of labor and equipment for drilling, sampling and testing
for subsurface investigation of soils.

B. System Description: The purpose of the work specified herein is to determine the type, nature, and
characteristics of subsurface materials and the extent and conditions of the various materials as they
exist to the depths and at the locations specified. This is to be accomplished by means of auger
borings, drive sample borings, undisturbed sample borings, core drilling, pressure testing, or test pits.

1.

7.
8.

Auger Borings and Sampling: An auger boring is any boring made in unconsolidated soils with a
conventional manually or power-driven earth auger for the purpose of obtaining samples of
subsurface materials. Auger boring and sampling shall be performed in accordance with ASTM D
1452,

Drive Sample Borings and Sampling: A drive sample boring is a boring made through
unconsolidated or partly consolidated sediments or decomposed rock by means of a
mechanically driven sampler. The purpose of these borings is to obtain knowledge of the
composition, the thickness, the depth, the sequence, the structure, and the pertinent physical
properties of foundation or borrow materials. Drive sample boring and sampling shall be
performed in accordance with ASTM D 1587. Standard Penetration Tests (SPT) shall be
performed in accordance with ASTM D 1586.

Undisturbed Sample Borings and Sampling: An undisturbed sample boring is a boring made to
obtain soil samples which, when tested, will show properties as close to the in situ (in place)
properties as any sample which can be obtained. All undisturbed sampling shall be
accomplished in accordance with ASTM D 1587.

Core Drilling: Drilling of cores shall be performed as per ASTM D 2113. The method used shall
provide equally good recovery of cores from both hard and soft rocks.

Pressure Testing (Hydraulic): Hydraulic pressure testing is the process of forcing water under
pressure into subsurface rock formations through pre-drilled holes for the purpose of determining
the subsurface leakage conditions and possible grouting requirements.

Test Pit Excavation and Sampling: A test pit is any excavation in soil, hardpan, decomposed
rock, or other unconsolidated or partially consolidated overburden materials which has an open
cross-sectional area large enough to permit efficient excavation and shoring/lining, engineering
and geological inspection and photographing of the subsurface soils and manual undisturbed
sampling from within the test pit. All test pits shall be excavated, dewatered (if necessary),
shored/lined and protected from surface water drainage in accordance with all applicable Federal,
State, local, and OSHA safety regulations.

Bearing Capacity: ASTM D 1149.

Soils Classification: ASTM D 2487, ASTM D 2488, MIL-STD 619.

C. Submittals

1.

August 2020

Permits, Certifications, and Licenses: Comply with all Federal, State and local laws, regulations
and ordinances relating to the performance of this work. The Contractor shall, at its own
expense, procure all required permits, certifications and licenses required of him by Federal,
State, and local law for the execution of this work. Furnish copies of all such documents to the
Owner prior to starting work.

Drilling, Sampling, and Testing Plan: Prior to starting work, submit a plan for drilling, sampling,
testing, and safety. The plan shall include, but not be limited to, the proposed method of drilling
and sampling including a description of the equipment and sampling tools that will be used, a
listing of any subcontractors to include a description of how the subcontractors will be used and a
description of all methods and procedures that will be utilized to ensure a safe operation and to

Subsurface Drilling, Sampling, And Testing
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protect the environment. This submittal shall also include a statement of the prior experience, in
the type of work described in these specifications, of the person or persons designated to perform
the work specified herein. No work shall be performed until this plan has been approved and no
deviation from the approved plan will be permitted without prior approval by the Owner.

3. Drilling Log: Submit complete, legible copies of drilling log and records to the Owner within 5
days after a hole or test pit is completed.

D. Care And Delivery Of Samples

1. General: The Contractor shall be solely responsible for preserving all samples in good condition.
Keep samples from freezing and from undue exposure to the weather, and shall keep all
descriptive labels and designations on sample jars, tubes, and boxes clean and legible until final
delivery. Except as otherwise specified, deliver samples safely to test facility, as directed.
Deliver samples within the time limits specified for each type of investigation or in accordance
with schedules prepared by the Owner.

2. Undisturbed Samples: Take every precaution to avoid damage to samples as a result of careless
handling and undue delay in shipping. Ship samples in containers approved by the Owner, of
sufficient durability to protect the samples from any damage during shipment. Pack sample tubes
in vermiculite or other equal material approved by the Owner to protect the samples against
vibration. Avoid exposing sealed and crated samples to precipitation, direct sunlight, freezing and
temperatures in excess of 100 degrees F (38 degrees C). Samples permitted to freeze, even
partially, shall be replaced by the Contractor at its expense. In general, no undisturbed samples
shall remain on the site of sampling for more than one week before shipment. Store and ship
samples with the tube in a horizontal OR vertical, as directed, position in order to prevent
consolidation and segregation or change of water content.

E. Project/Site Conditions

1. Environmental Requirements
a. In order to prevent and to provide for abatement and control of any environmental pollution

arising from Contractor activities in the performance of this contract, the Contractor and its

subcontractors shall comply with all applicable Federal, State, and local laws, regulations,
and ordinances concerning environmental pollution control and abatement.

1) The Contractor shall be responsible for keeping informed of all updates and changes
in all applicable laws, regulations, and ordinances.

2) The Contractor shall not pollute lakes, ditches, rivers, springs, canals, waterways,
groundwaters, or reservoirs with drill fluids, fuels, oils, bitumens, calcium chloride,
insecticides, herbicides, or other materials that may be harmful to the environment
or a detriment to outdoor recreation.

2. Field Measurements: The approximate locations of drill holes or test pits shall be as directed.
The actual locations will be established in the field by the Owner prior to the start of work. The
elevations of the established locations will also be provided by the Owner prior to the start of
work. The Contractor will provide access to the locations as it deems necessary for the
prosecution of the work. Since no separate payment will be made for access construction, all
costs associated with this shall be included in the cost of drilling or excavating.

F. Sequencing And Scheduling
1. Schedule of Drilling, Sampling and Testing: The schedule of Drilling, Sampling, and Testing is
listed in the following schedule:

SCHEDULE OF DRILLING, SAMPLING AND TESTING

HOLE NO. DEPTH VERTICAL or SPECIAL
or PIT NO. METHOD FT(M) INCLINED INSTRUCTIONS
2. Order of Work: The order in which the work is to be accomplished will be determined in the field

by the Owner.

Subsurface Drilling, Sampling, And Testing August 2020
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PRODUCTS

Containers: Furnish jars, tubes, and boxes that meet the following requirements. All such containers
will become the property of the Owner and the cost thereof shall be included in the contract price for the
applicable item for which payment is provided.

1.

Sample Jars: Sample jars shall be 1 pint (0.5 L) OR 1 quart (1.0 L), as directed, capacity, wide-
mouth over 2-1/4 inches (57 mm) in diameter, glass OR plastic, as directed, jars with moisture-
tight screw tops.
Shipping Boxes: Boxes for shipping sample jars shall be corrugated cardboard OR wooden, as
directed, boxes that have the capacity to hold no more than 12 sample jars and the strength to
contain and protect the jars and their contents under ordinary handling and environmental
conditions.
Tubes and Crates: Undisturbed samples shall be shipped in thin walled Shelby tubes packed in
crates.
Core Boxes: Longitudinally partitioned, hinged top, wooden core boxes constructed of plywood
and dressed lumber or other approved materials shall be used for all rock cores. As many core
boxes as may be required shall be used to box all core. Core boxes shall be completely
equipped with all necessary partitions, hinges, and a hasp for holding down the cover. In
addition, the Contractor shall provide wood spacers made of surfaced lumber (not plywood) and
having dimensions that are 1/8 inch (3 mm) less than the inside dimensions of the individual core
box troughs and no less than 3/4 inch (19 mm) thick for blocking the core in the boxes and for
providing a marking space to identify core runs and pull depths/elevations. The quantities of
these blocks that are required are: ten blocks per core box for 3-inch (75-mm) or smaller core,
five blocks per core box for 4-inch (100-mm) and PQ core, and three blocks per core box for 6-
inch (150-mm) core. The box should have the following capacities:

6-inch (150-mm) core single row of core

4-inch (100-mm) or PQ core 2 rows of core

3-inch (75-mm) or smaller core 3 or 4 rows of core
The maximum length of a core box shall be 4 feet (1.2 m) for 3-inch (75 mm) or smaller core and
shall be dimensioned so that a box will hold 12 to 16 feet (3.6 to 4.9 m) of core. The maximum
length of a core box for core that is larger than 3 inches (75 mm) shall be 5 feet (1.5 m).

Labels

1.

August 2020

Sample Jar Labels: A printed or type-written, fade resistant and waterproof label shall be affixed
to the outside of each jar and shall contain the following information:
PROJECT LOCATION
(Such as Table Rock Dam) (Such as Borrow Area B)
HOLE NO. STATION
JAR NO. of JARS
TOP ELEV. OF HOLE DEPTH OF SAMPLE
DESCRIPTION OF MATERIAL
(Such as moist, silty, medium sand)
Shipping Box Labels: Each box of jar samples shall be identified with weatherproof and wear-
proof labels indicating the following:
PROJECT: |
LOCATION: |
JAR SAMPLES FROM HOLE OR HOLES: |
Core Box Labels: Core boxes shall be identified with stenciled labels. The information on this
label shall contain the following:
PROJECT: |
HOLE NO. | |

BOX NO. | |
TOTAL NUMBER OF BOXES FOR THE HOLE: |

Subsurface Drilling, Sampling, And Testing
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1.3

EXECUTION

Mobilization and Demobilization

1.

Mobilization: Mobilization shall consist of the delivery to the site of all plant, equipment, materials
and supplies to be furnished by the Contractor, the complete assembly in satisfactory working
order of all such plant and equipment at the jobsite and the satisfactory storage at the site of all
such materials and supplies.

Demobilization: Demobilization shall consist of the removal from the site of all plant, equipment,
materials and supplies after completion of the work and also includes, at the direction of the
Owner, the cleanup and removal of all scrap, waste backfill material, waste drilling fluid, soil
contaminated with engine/hydraulic oil, backfilling all sumps or excavations resulting from the
operations and, in general, returning the site as close to its original condition as possible.

Equipment and Supplies

1.

Auger Boring and Sampling: The equipment to be furnished by the Contractor for making auger
borings shall include, but not be limited to, standard continuous flight augers and/or standard cup-
type earth augers, similar or equal to the Iwan Auger and not less than 4 inches (100 mm) in
diameter unless otherwise approved. The augers shall be completely equipped with all the
accessories necessary for boring and sampling of overburden materials to the depths and
diameters specified or shown on the drawings.

Drive Sample Boring and Sampling: Equipment to be furnished by the Contractor for making

drive sample borings shall include, but not be limited to, standard 2-inch (50 mm) split barrel OR

solid barrel, as directed, drive samplers and power-driven drilling machinery of a type or types
approved by the Owner, complete with a drive-hammer of the weight as required to meet project
requirements, and all other accessories for taking samples of all types of soils or decomposed
rock at the locations and to the depths indicated in the schedule in paragraph SCHEDULE OF

DRILLING, SAMPLING, AND TESTING. The drive shoe for the split barrel samplers shall be of

hardened steel and shall be replaced or repaired when it becomes dented or distorted. Supplies

shall include, but not be limited to, all casing, drill stem, drill bits, drill fluid and additives, pumps,
and power necessary to accomplish the required boring and sampling.

Undisturbed Sample Boring and Sampling: Equipment to be furnished by the Contractor for

making undisturbed sample borings shall include, but not be limited to, power-driven drilling

machinery of an approved type or types complete with the special devices and accessories
enumerated and described hereinafter. Drilling machinery shall be of the hydraulic feed type.

Supplies shall include, but not be limited to, all samplers, casing, drill stem, drill bits, drill fluid and

additives, pumps, and power necessary to accomplish the required boring and sampling. Drill

casing, if used, shall be of such minimum inside diameter as to allow use of the selected sampler.

a. Sands and Cohesive Soils: The sampling device used to sample fine to medium grain
sands and cohesive soils shall be a fixed or stationary piston type that uses a 3-inch (75-
mm) OR 5-inch (125-mm), as directed, diameter thin wall Shelby tube. Subject to the
approval of the Owner, floating or free piston and non-piston type samplers may be used
provided adequate means, such as check valve or vacuum system, are provided to prevent
loss of samples.

b. Stiff and Dense Soils: The sampling device for obtaining samples of stiff and dense soils
shall be similar or equal to a Denison double tube, swivel head core barrel, or a Pitcher
sampler and must be approved by the Owner prior to use.

Core Drilling - Size BX and NX Core: Equipment to be furnished by the Contractor for core

drilling shall include core-drilling machinery of a type or types approved by the Owner complete

with all the accessories needed to take continuous rock cores of a diameter consistent with bit
size to the depths specified. The Contractor shall use, as a minimum, a standard ball-bearing,
swivel-head, double-tube core barrel, or equivalent. The capacity of the core barrel shall not
exceed 10.5 feet (3.2 m) of core. Supplies for core drilling to be furnished by the Contractor shall
include, but not be limited to, all casing, drill rods, core barrels, coring bits, piping, pumps, water,
tools, and power required for drilling and all boxes and containers required for core samples.

Subsurface Drilling, Sampling, And Testing August 2020
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Selection of the type of bit shall be at the Contractor's discretion provided that the selected bit
produces high quality rock core. (see paragraph SUPPLEMENTAL BORINGS or PITS). The
Contractor's drilling equipment shall be capable of drilling inclined as well as vertical core holes
as specified.

5. Pressure Testing (Hydraulic): Pressure testing equipment to be furnished by the Contractor shall
include, but not be limited to, a water pump with a minimum capacity of 50 gallons per minute
(3.15 liters per second) that is capable of delivering a constant discharge pressure with double
expander packers with rubber expansion elements set 5 feet (1.5 m) OR 10 feet (3 m), as
directed, apart with piping so arranged that water may be admitted either below the bottom
packer element or between the two packer elements, a pressure relief valve, a pressure gage
capable of measuring water pressures to the nearest 10 psi (1.45 kPa) and water meter capable
of measuring flows to the nearest 1.6 gallon(s) per minute (0.1 liter(s) per second). Supplies shall
include, but not be limited to, all accessory valves, gages, surge tanks, stopcocks, plugs,
expanders, potable water for testing, standby pumps, fuels, pipes, pressure hose, and tools
necessary for maintaining uninterrupted tests for each boring to be tested. The pressure test
equipment shall be configured so that the pressure gage is located at the top of the hole, a by-
pass water line and valve are located between the pump and the gage, a flow meter is located
between the by-pass and the pressure gage, and a valve is located in the line between the flow
meter and the pressure gage. All equipment and supplies used for pressure testing shall be
approved by the Owner prior to use.

6. Test Pit Excavation and Sampling: Selection of the test pit excavation, shoring/lining and
dewatering (if necessary) methods and equipment shall be at the Contractor's discretion but must
be approved by the Owner. When the number of test pits to be excavated is large, and when
adaptable mechanical trenching equipment is available, the Owner may require that such
mechanical excavating equipment be used to expedite completion of the pits. Supplies which the
Contractor shall furnish for obtaining undisturbed samples shall include, but not be limited to, split
metal cylinders and/or metal or wooden boxes of acceptable sizes and types. Accessories to be
supplied by the Contractor shall include, but not be limited to, a small sample trimming shovel or
spade, hatchet, trimming knife, wax and facilities for melting and brushing same, trowels, labels,
and boxes for shipping samples. The Contractor shall also furnish all materials required for
shoring/lining to comply with all applicable safety regulations. The Owner may require the
Contractor to salvage and re-use this shoring/lining material in successive test pits.

C. Identifying Samples: Sample jars, shipping boxes, and labels shall comply with paragraphs SAMPLE
JARS, SHIPPING BOXES, and LABELS, respectively. The Contractor shall take all precautions
required to insure that the shipping boxes are not subjected to rough handling or damaging
environmental conditions, and complies with paragraph CARE AND DELIVERY OF SAMPLES. A copy
of the boring log for the portion of the boring that the samples came from shall be enclosed in the
shipping box.

D. Auger Boring and Sampling: Samples shall be labeled in accordance with paragraph IDENTIFYING
SAMPLES. Samples shall be obtained for each change of overburden material and at maximum
vertical intervals as directed by the Owner. In order to retain the natural moisture content of the material
to the fullest extent possible, all samples shall be of sufficient volume to completely fill the sample jars
and the samples shall be placed in the sample jars as soon as possible after they are taken from the
hole. All sample jars shall be labeled. In general, no sample shall remain on the site of boring for more
than 1 week after being taken from the boring and placed in a jar.

E. Drive Sample Boring and Sampling: Samples shall be labeled in accordance with paragraph
IDENTIFYING SAMPLES. Drive sample borings drilled through overburden materials shall be suitably
cased to permit obtaining drive samples of the size or sizes specified or as directed. Samples shall be
taken either continuously or at a change in materials in accordance with instructions contained in the
SCHEDULE OF DRILLING, SAMPLING, AND TESTING or as otherwise directed by the Owner. To
minimize the compacting effect of casing driving when casing is used to stabilize a boring, the bottom of
the casing shall be kept as high above the soil sampling zone as conditions permit. If hollow stem auger
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is used as a casing and/or to advance the boring, a plug assembly must be used to keep soil from
entering the inside of the auger. Above the water table, samples shall be obtained from a dry hole.
Below the water table, water shall be maintained within the hole at or above the groundwater level.
Where information on the natural water content of soils above the water table is not needed and when
approved by the Owner, boreholes may be drilled without casing by using a suitable drilling fluid to
prevent collapse of sidewalls. When a drilling fluid is used, soil sampling shall be done by such means
that will prevent inclusion of drilling fluid in the samples. The samples shall be placed in sample jars as
soon as possible after they are taken from the hole and, when possible, the volume of the sample shall
be large enough to completely fill the sample jar in order that the natural moisture content of the material
may be retained to the fullest extent possible. All samples shall be labeled. No sample shall remain at
the site of boring for more than one week after being taken from the hole.

F. Undisturbed Sample Boring And Sampling: In general, labeling of undisturbed samples shall conform to
paragraph IDENTIFYING SAMPLES. Particular care shall be taken to indicate the top and bottom of
each sample tube. Tubes and crates for undisturbed samples shall be labeled "DO NOT JAR OR
VIBRATE" and "HANDLE, HAUL, AND SHIP IN A HORIZONTAL OR VERTICAL POSITION," as
directed.

1. Procedure: The procedure for Undisturbed Sample Boring and Sampling shall be the same as
outlined in paragraph DRIVE SAMPLE BORING AND SAMPLING, except that the sampling
device shall be advanced downward by one continuous, smooth drive using the drill rig's
hydraulic feed system. The hydraulic down pressure shall be read and recorded at 6 inch (150
mm) intervals during each sample drive. The sampling device for stiff and dense soils shall be
advanced by continuous rotation of the outer cutting barrel in conjunction with use of drill fluid
circulation. Driving of any undisturbed sampling device by means such as a drop hammer will not
be permitted.

2. Sealing
a. Alternate 1: The soil sample obtained in a thin wall Shelby tube shall be retained in the

tube and sealed on both ends with a mechanically expandable O-ring sealing disk of the
appropriate size.

b. Alternate 2: The soil sample obtained in a thin wall Shelby tube shall be extruded from the
tube in the field as soon as the tube is removed from the boring by a method approved by
the Owner. The extruded soil sample shall immediately be wrapped in aluminum foil or
thin plastic wrap and placed in the center of a metal bottomed, waxed cardboard or plastic
tube that has a diameter of at least 1 inch (25 mm) larger than the diameter of the soil
sample, is at least 1-inch (25 mm) longer than the length of the soil sample, and has at
least 1/2-inch (13 mm) of congealed 50/50 mixture of paraffin and microcrystalline wax in
the bottom. The annular space between the soil sample and the tube shall be filled with a
50/50 mixture of paraffin and microcrystalline wax to a distance of at least 1/2-inch (13
mm) above the top of the soil sample.

C. Alternate 3: Both ends of the soil sample tube/liner obtained with a Denison barrel, or its
equivalent, shall be cleaned out to remove all drill fluid contaminated and/or disturbed soil
or to a minimum distance of 2 inches (50 mm) from the ends of the tube/liner. Any material
removed that is not contaminated with drill fluid shall be placed in a sample jar and labeled
in accordance with paragraph IDENTIFYING SAMPLES. The cleaned out ends of the
sample liner tube shall then be sealed with a 50/50 mixture of paraffin and microcrystalline
wax. A metal or wooden disk, having a diameter just slightly smaller than the inside
diameter of the liner tube shall be inserted into the wax to a distance of 1/4-inch (6 mm)
from the end of the soil sample. The wax plugs shall be flush with the ends of the tube and
a final seal consisting of a metal cap or tape shall be placed over the ends of the tube.

G. Core Hole Overburden Drilling: Where samples of overburden materials are required in connection with
core drilling, the soil overburden shall be drilled and sampled in accordance with the applicable
provisions for the type of samples required. Where sampling of the overburden materials is not
required, the Contractor may utilize any method and equipment for drilling and, if required, casing
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through the overburden that will not affect the quality of the core drilling from the rock surface downward
in accordance with these specifications. The method chosen must be approved by the Owner prior to
starting any overburden drilling.

H. Core Drilling - Size BX and NX core.

1. Procedure: All holes shall be drilled vertically OR at the inclined angles listed in paragraph
SCHEDULE OF DRILLING, SAMPLING, AND TESTING, as directed, to the bottom elevations or
depths specified unless indicated in the schedule of borings or directed to be drilled otherwise.
Off-setting of borings from the locations specified in the Plan of Borings or as shown on the
drawings, will not be permitted without prior approval. Casing through the overburden may be
required. This casing shall be sealed in the rock at the elevation where rock is encountered prior
to commencement of rock coring. The Contractor shall operate its drills at such speeds and with
such down pressures and shall control drill fluid pressures and quantities to insure maximum core
quality and recovery in whatever kind of rock is encountered. Where soft or broken rock is
encountered, the Contractor shall reduce the length of runs to 5 feet (1.5 m) or less in order to
reduce and/or keep core loss and core disturbance to the minimum. Failure to comply with the
foregoing procedures shall constitute justification for the Owner to require redrilling, at the
Contractor's expense, of any boring from which the core recovery is unsatisfactory. The
Contractor shall exercise particular care in recording zones of water loss, cavities, rod jerks,
rough drilling and other unusual and non-ordinary coring experiences that, supplementing the
core record, will throw light on the nature and the extent of any fracturing or abnormalities.

2. Arrangement of Core: Core boxes shall comply with paragraph CORE BOXES. All cores shall
be arranged neatly in the partitioned boxes in the same sequence in which they occurred before
removal from the hole. Facing the open box with the hinged cover above and the open box
below, cores shall be arranged in descending sequence beginning at the left end of the trough
nearest the hinges and continuing in the other troughs from left to right. The highest part of the
core shall be placed in box 1, and the lower portions of the core shall be placed in the other
boxes in consecutive order.

3. Preservation of Core: Representative samples of core shall be wrapped in aluminum foil or thin
plastic wrap or cheese cloth and then sealed by applying paraffin wax to the outside of the
wrapping material prior to placing the core in the core box. This sealing process shall be
accomplished as soon as possible after the core is removed from the core barrel. The minimum
length of core that is preserved from each boring shall be no less than 2.5 times the core
diameter. Spacer blocks shall be marked and placed in the core box to show where samples
have been removed.

4, Labeling, Marking and Packing Core: Stenciled labels for core boxes complying with paragraph
CORE BOX LABELS shall be placed on the inside and outside of the top cover in addition to
each end. In addition, the depths (or elevations) of each core run/pull shall be marked with a
black waterproof pen on the spacer blocks that are placed between core pulls. When a box is
full, the space between the core and the trough sides shall be filled with finely ground vermiculite
or other packing material approved by the Owner.

5. Disposition of Core: While on site, the Contractor shall protect the filled core boxes from direct
sunlight, precipitation, and freezing by some form of the Owner approved shelter that allows
ventilation to the boxes. Upon completion of core drilling and sampling operations, core boxes
containing cores shall be stored in an area provided by the Owner near the site of drilling OR
shipped or delivered to address provided by the Owner, as directed.

l. Pressure Testing (Hydraulic): The Contractor shall pressure-test each hole commencing at the top of
bedrock and progressing downward to the bottom of the hole or to such depths as determined by the
Owner below which testing of the hole is not necessary. Where core data from the test holes indicate
only isolated zones that are open or fractured, pressure testing may be limited by the Owner to these
zones only. Water pressure employed for each lift shall be determined in the field by the Owner and
shall not exceed of depth one pound per square inch per foot (22.6 kPa per meter) of depth to the upper
expander. The pressure test will be divided into two phases; the first phase will be a flow test which
shall then be followed by the second phase which is a duration test. In performing the first phase, water
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is pumped slowly at first, and the flow then gradually increased to the point where the predetermined
maximum pressure is maintained, by adjusting the valve on the by-pass line. The allowable pressure
shall be held for 1 minute before any readings are taken. The volume of flow into the test section shall
be measured for a period of 5 minutes during which time the pressure shall not vary by more than 5 psi
(34.5 kPa ). After this 5-minute test, the second phase shall be started by closing the valve located
between the flow meter and the pressure gage. The drop in pressure is then read for a period of 5
minutes at 15 to 30-second intervals. In some situations, such as in a very tight formation, the Owner
may eliminate phase one of the test. The Contractor may be required to make check tests at its own
expense if the testing equipment or its assembly and arrangement are found to be faulty during or after
the testing of any holes. The Contractor shall record all gage and meter readings made during a
pressure test on a suitable form approved by the Owner.

J. Test Pit Excavation And Sampling

1. Excavation: The test pits shall be excavated in the order scheduled in paragraph SCHEDULE OF
DRILLING, SAMPLING, AND TESTING, and shall be excavated to depths and dimensions
indicated in paragraph SCHEDULE OF DRILLING, SAMPLING, AND TESTING. Before
excavating pits, the Contractor shall thoroughly familiarize itself with work site and with all
available subsurface data, particularly groundwater conditions. Regardless of the method of
excavation employed, the pits shall be excavated, dewatered and shored/lined in conformance
with all applicable safety regulations.

2. Sampling: Soil samples shall be obtained from each pit at the depths/elevations indicated in
paragraph SCHEDULE OF DRILLING, SAMPLING, AND TESTING OR at depths determined by
the Owner, as directed. In obtaining samples from test pits, the undisturbed in situ (in place)
natural physical and structural characteristics of the sampled materials shall be preserved insofar
as possible both while samples are being taken and during shipment to the point of testing. In
cohesive and partially cohesive soils this may be accomplished by isolating the soil column or
cube to be sampled by gently trenching around it and knife-trimming it to the required dimensions
of the split cylinder or box. A thin coating of melted 50/50 mixture of paraffin and microcrystalline
wax shall then be applied quickly but gently to the sample with a paint brush to seal it against loss
of moisture. The metal or wooden sample container, with the top and bottom removed shall then
be placed over the wax coated sample such that the sample is centered within the container and
the top of the container sides are at least 1 inch (25 mm) above the top of the sample. The
spaces between the sample and the side walls of the container shall then be filled with melted
wax. After this wax has congealed, the space between the top of the sample container sides and
the top of the sample shall be filled with wax. After this wax has congealed, it shall be trimmed so
that when the top of the sample container is installed there is no void between the container top
and the wax. After the container top is installed, the soil column or cube shall then be cut off a
few hundred inches (millimeters) below the container, the sample and container inverted and
removed from the pit and the sample trimmed at the base so that the bottom of the sample is at
least 1 inch (25 mm) below the bottom of the container. This space shall be filled with wax and,
after the wax has congealed, it shall be trimmed so that when the bottom of the container is
installed, there shall be no void between the wax and the bottom of the container. Where
overburden materials to be sampled are only partially cohesive, it is best not to expose the entire
soil column before waxing. By exposing and waxing small sections at a time, the sample will be
subjected to less disturbance. Where natural moisture content is an important factor, delay shall
be avoided in taking the sample in order that the natural moisture content of the material may be
retained to the fullest extent.

3. Disposition of Samples: Samples shall be packed in vermiculite or a packing material approved
by the Owner and shipped in sturdy wooden boxes of strength and construction sufficient to
guarantee against damage during shipment. Boxes should be no larger than is required for
shipping two such samples. All sample boxes shall be marked FRAGILE-HANDLE WITH CARE
and shall be identified by labels, similar to those as specified in paragraph IDENTIFYING
SAMPLES, attached to the outside of each box. Extreme care shall be taken to indicate the top
and bottom of each sample. The Contractor shall avoid exposing sealed and crated samples to
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precipitation and extremes of temperature. Undisturbed samples permitted to freeze, even
partially, shall be replaced by the Contractor at its expense. The Contractor shall not hold these
samples at the site of sampling for a period in excess of one week. Prior to shipment, each
sealed and boxed sample shall be checked for correct labeling.

K. Supplemental Borings or Pits: Borings or Pits that are abandoned or from which unsatisfactory samples
or cores are obtained will be supplemented by other borings or pits adjacent to the original in order that
satisfactory samples or the required information will be obtained. Actual locations of any supplemental
borings or pits will be established by the Owner. Penetration to the depth where the original was
abandoned or to the depths where unsatisfactory samples were obtained may be made by any method
selected by the Contractor that in the opinion of the Owner will permit satisfactory completion and
sampling below the elevation where the last satisfactory sample was obtained in the abandoned or
satisfactory sampling in the reaches where satisfactory samples were not obtained in the original
borings or pits. No payment will be made for supplemental borings or pits that are required to be drilled
or excavated to replace borings or pits that were abandoned or from which satisfactory samples were
not obtained because of mechanical failure of drilling and sampling equipment, negligence on the part of
the Contractor, or other preventable cause for which the Contractor is responsible except that payment
will be made for acceptable portions of these supplementary borings or pits below the depths or outside
the reaches for which payment was made for the original borings or pits.

L. Backfilling

1. Drill Holes: Unless otherwise noted in these specifications or directed by the Owner, all drill holes
shall be backfiled and abandoned in accordance with all Federal, State, and local laws,
regulations and ordinances. The Contractor shall preserve all holes in good condition until final
measurement and until the records and samples have been accepted. As a minimum, all holes
shall be grouted from the bottom of the hole to within 2 feet (600 mm) of the ground. All grout
shall be pumped through a tremie pipe that is inserted to the bottom of the boring to ensure that
the grout fills the full extent of the hole. The remaining ungrouted portion of the hole shall be
backfilled with local soil and tamped. All backfilling operations shall be performed in the presence
of the Owner and, if required by regulation, Federal, State, and local officials. No separate
payment will be made for backfilling drill holes. The cost of this work shall be included in the
drilling costs.

2. Test Pits: The Contractor shall backfill all test pits with local soil compacted to original densities
as directed by the Owner. No separate payment will be made for backfilling test pits. The cost of
this work shall be included in the test pit excavation costs.

M. Records: The Contractor shall keep accurate driller's logs and records of all work accomplished under
this contract and shall deliver complete, legible copies of these logs and records to the Owner upon
completion of the work or at such other time or times as it may be directed. All such records shall be
recorded during the actual performance of the work and shall be preserved in good condition and order
by the Contractor until they are delivered and accepted. The Owner shall have the right to examine and
review all such records at any time prior to their delivery to him and shall have the right to request
changes to the record keeping procedure. The following information shall be included on the logs or in
the records for each hole or test pit:

1. Hole or Test Pit number or designation and elevation of top of hole or test pit.
2. Driller's name and Geologist's name.
3. Make, size, and manufacturer's model designation of drilling, sampling, pressure testing, and

test-pit excavating equipment.
4, Type of drilling, sampling, and pressure testing operation by depth.

5. Hole diameter.
6. Dates and time by depths when test-pit excavation, drilling, sampling, and pressure testing
operations were performed.
7. Time required for drilling each run and pressure testing each interval tested.
8. Drill action, rotation speed, hydraulic pressure, water pressure, tool drops, and any other unusual
and non-ordinary experience which could indicate the subsurface conditions encountered.
August 2020 Subsurface Drilling, Sampling, And Testing
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9. Depths at which samples or cores were recovered or attempts made to sample or core including
top and bottom depth of each run and of each interval pressure tested.

10. Classification or description by depths of the materials sampled, cored, or penetrated using the
Unified Soil Classification System (ASTM D 2487) and including a description of moisture
conditions, consistency and other appropriate descriptive information described in paragraph
SUPPLEMENTAL BORINGS or PITS of ASTM D 2488. This classification or description shall be
made immediately after the samples or cores are retrieved.

11. Classification and description by depths of rock materials sampled or cored including rock type,
composition, texture, presence and orientation of bedding, floiation, or fractures, presence of
vugs or other interstices, and the RQD for each cored interval.

12. Indication of penetration resistance such as drive-hammer blows given in blows per foot for
driving sample spoons and casing and the pressure in applied to push thin-wall or piston-type
samplers.

13.  Weight (Force) of drive hammer.

14. Percentage of sample or core recovered per run.

15. Depth at which groundwater is encountered initially and when stabilized.

16. Depths at which drill water is lost and regained and amounts.

17. Depths at which the color of the drill water return changes.

18. Type and weight of drill fluid.

19. Depth of bottom of hole.

20. Pressures employed in pressure testing.
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TABLE 1 - COMMON CORE DIAMETERS

CORE DIAMETER HOLE DIAMETER
in. (mm) in. (mm)
Conventional Core Barrels
AWG 1.185 (30.1) 1.890 (48.0)
BWG 1.655 (42.0) 2.360 (60.0)
NWG 2.155 (54.7) 2.980 (75.7)
HWG 3.000 (76.2) 3.907 (99.2)
Wireline Core Barrels*
A 1.064 (27.0) 1.890 (48.0)
B 1.432 (36.5) 2.360 (60.0)
N 1.875 (47.6) 2.980 (75.7)
H 2450 (62.2) 3.716 (94.4)
3.345 (85.0) 4.827 (122.6)
Large Diameter Series
2-3/4" X 3-7/8" 2.690 (68.3 3.875 (98.4)
4" X 5-1/2" 3.970 (100.8) 5.495 (139.6)
6" X 7-3/4" 5.970 (151.6) 7.750 (196.9)

*No Industry Standard for Wireline Sizes. Diameters shown for wireline core barrels are nominal and vary be-
tween manufacturers.

END OF SECTION 02 32 13 00
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SECTION 02 41 13 13 - SELECTIVE DEMOLITION

11 GENERAL

A. Description Of Work

1.

This specification covers the furnishing and installation of materials for selective demolition.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

B. Summary

1.

This Section includes the following:

a. Demolition and removal of selected portions of building or structure.
b. Demolition and removal of selected site elements.
C. Salvage of existing items to be reused or recycled.

C. Definitions

1.

2.

3.

4,

Remove: Detach items from existing construction and legally dispose of them off-site, unless
indicated to be removed and salvaged or removed and reinstalled.

Remove and Salvage: Detach items from existing construction and deliver them to the
Owner ready for reuse, as directed.

Remove and Reinstall: Detach items from existing construction, prepare them for reuse, and
reinstall them where indicated.

Existing to Remain: Existing items of construction that are not to be removed and that are not
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

D. Materials Ownership

1.

Historic items, relics, and similar objects including, but not limited to, cornerstones and their

contents, commemorative plaques and tablets, antiques, and other items of interest or value to

the Owner that may be encountered during selective demolition remain the Owner's property.

Carefully remove and salvage each item or object in a manner to prevent damage and deliver

promptly to the Owner.

a. Coordinate with the Owner's archaeologist OR historical adviser, as directed, who will
establish special procedures for removal and salvage.

E. Submittals

1.

2.

August 2020

Qualification Data: For demolition firm, professional engineer, refrigerant recovery technician, as
directed.

Schedule of Selective Demolition Activities: Indicate the following:

a. Detailed sequence of selective demolition and removal work, with starting and ending
dates for each activity. Ensure the Owner's building manager's and other tenants' on-site
operations are uninterrupted.

Interruption of utility services. Indicate how long utility services will be interrupted.
Coordination for shutoff, capping, and continuation of utility services.

Use of elevator and stairs.

Locations of proposed dust- and noise-control temporary partitions and means of
egress, including for other tenants affected by selective demolition operations.

Coordination of the Owner's continuing occupancy of portions of existing building and of
the Owner's partial occupancy of completed Work.

g. Means of protection for items to remain and items in path of waste removal from building.
Inventory: After selective demolition is complete, submit a list of items that have been removed
and salvaged.

®oo0oT
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4, Predemolition Photographs or Videotapes: Show existing conditions of adjoining construction
and site improvements, including finish surfaces, that might be misconstrued as damage caused
by selective demolition operations. Submit before Work begins.

5. Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility
licensed to accept hazardous wastes.
a. Comply with submittal requirements in Division 01 Section "Construction Waste

Management And Disposal”.

F. Quality Assurance
1. Demolition Firm Qualifications: An experienced firm that has specialized in demolition work
similar in material and extent to that indicated for this Project.
2. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification
program.

3. LEED Requirements for Building Reuse:

a. Credit MR1.1and 1.2, as directed: Maintain existing building structure (including
structural floor and roof decking) and envelope (exterior skin and framing, excluding
window assemblies and nonstructural roofing material) not indicated to be demolished; do
not demolish such existing construction beyond indicated limits.

b. Credit MR 1.3: Maintain existing interior nonstructural elements (interior walls, doors, floor
coverings, and ceiling systems) not indicated to be demolished; do not demolish such
existing construction beyond indicated limits.

C. Credit MR 1.2 and 1.3, as directed: Maintain existing nonshell, nonstructural components
(walls, flooring, and ceilings) not indicated to be demolished; do not demolish such existing
construction beyond indicated limits.

4, Regulatory Requirements: Comply with governing EPA notification regulations before beginning
selective demolition. Comply with hauling and disposal regulations of authorities having
jurisdiction.

5. Standards: Comply with ANSI A10.6 and NFPA 241.

6. Predemolition Conference: Conduct conference at Project site. Review methods and procedures
related to selective demolition including, but not limited to, the following:

a. Inspect and discuss condition of construction to be selectively demolished.

b. Review structural load limitations of existing structure.

C. Review and finalize selective demolition schedule and verify availability of materials,
demolition personnel, equipment, and facilities needed to make progress and avoid delays.

d. Review requirements of work performed by other trades that rely on substrates exposed by
selective demolition operations.

e. Review areas where existing construction is to remain and requires protection.

G. Project Conditions
1. the Owner will occupy portions of building immediately adjacent to selective demolition area.
Conduct selective demolition so the Owner's operations will not be disrupted.
2. Conditions existing at time of inspection for bidding purpose will be maintained by the Owner as
far as practical.
a. Before selective demolition, items will be removed as directed by the Owner.
3. Notify the Owner of discrepancies between existing conditions and Drawings before proceeding
with selective demolition.
4. Hazardous Materials: It is not expected that hazardous materials will be encountered in the
Work.
a. Hazardous materials will be removed by the Owner before start of the Work OR have been
removed by the Owner under a separate contract, as directed.
b. If materials suspected of containing hazardous materials are encountered, do not disturb;
immediately notify the Owner. the Owner will remove hazardous materials under a
separate contract.

OR
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Hazardous Materials: It is unknown whether hazardous materials will be encountered in the

Work.

a. If materials suspected of containing hazardous materials are encountered, do not disturb;
immediately notify the Owner and the Owner. the Owner will remove hazardous materials
under a separate contract.

Hazardous Materials (if asbestos abatement is part of Work of this Contract): Hazardous

materials are present in construction to be selectively demolished. A report on the presence of

hazardous materials is on file for review and use. Examine report to become aware of locations
where hazardous materials are present.

a. Hazardous material remediation is specified elsewhere in the Contract Documents.

b. Do not disturb hazardous materials or items suspected of containing hazardous materials
except under procedures specified elsewhere in the Contract Documents.

Storage or sale of removed items or materials on-site is not permitted.

Utility Service: Maintain existing utilities indicated to remain in service and protect them against

damage during selective demolition operations.

a. Maintain fire-protection facilities in service during selective demolition operations.

H. Warranty

1.

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged
during selective demolition, by methods and with materials so as not to void existing warranties.

1.2 PRODUCTS (Not Used)

1.3 EXECUTION

A. Utility Services And Mechanical/Electrical Systems

1.

2.

Existing Services/Systems: Maintain services/systems indicated to remain and protect them

against damage during selective demolition operations.

Service/System Requirements: Locate, identify, disconnect, and seal or cap off indicated utility

services and mechanical/electrical systems serving areas to be selectively demolished.

a. the Owner will arrange to shut off indicated services/systems when requested by
Contractor.

b. Arrange to shut off indicated utilities with utility companies.

C. If services/systems are required to be removed, relocated, or abandoned, before
proceeding with selective demolition provide temporary services/systems that bypass area
of selective demolition and that maintain continuity of services/systems to other parts of
building.

d. Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal
remaining portion of pipe or conduit after bypassing.

1) Where entire wall is to be removed, existing services/systems may be removed with
removal of the wall.

B. Preparation

1.

August 2020

Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

Temporary Facilities: Provide temporary barricades and other protection required to prevent
injury to people and damage to adjacent buildings and facilities to remain.

a. Provide protection to ensure safe passage of people around selective demolition area and
to and from occupied portions of building.
b. Provide temporary weather protection, during interval between selective demolition of

existing construction on exterior surfaces and new construction, to prevent water leakage
and damage to structure and interior areas.

Selective Demolition
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C. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are
exposed during selective demolition operations.
d. Cover and protect furniture, furnishings, and equipment that have not been removed.
e. Comply with requirements for temporary enclosures, dust control, heating, and cooling.
3. Temporary Shoring: Provide and maintain shoring, bracing, and structural supports as required

to preserve stability and prevent movement, settlement, or collapse of construction and finishes to
remain, and to prevent unexpected or uncontrolled movement or collapse of construction being
demolished.

a. Strengthen or add new supports when required during progress of selective demolition.

C. Selective Demolition, General
1. General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within limitations of
governing regulations and as follows:

a. Proceed with selective demolition systematically, from higher to lower level. Complete
selective demolition operations above each floor or tier before disturbing supporting
members on the next lower level.

b. Neatly cut openings and holes plumb, square, and true to dimensions required. Use
cutting methods least likely to damage construction to remain or adjoining construction.
Use hand tools or small power tools designed for sawing or grinding, not hammering and
chopping, to minimize disturbance of adjacent surfaces. Temporarily cover openings to

remain.

C. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring
existing finished surfaces.

d. Do not use cutting torches until work area is cleared of flammable materials. At concealed

spaces, such as duct and pipe interiors, verify condition and contents of hidden space
before starting flame-cutting operations. Maintain fire watch and portable fire-suppression
devices during flame-cutting operations.

e. Maintain adequate ventilation when using cutting torches.

f. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and
promptly dispose of off-site.

g. Remove structural framing members and lower to ground by method suitable to avoid free
fall and to prevent ground impact or dust generation.

h. Locate selective demolition equipment and remove debris and materials so as not to

impose excessive loads on supporting walls, floors, or framing.
i. Dispose of demolished items and materials promptly. Comply with requirements in
Division 01 Section "Construction Waste Management And Disposal".

2. Reuse of Building Elements: Project has been designed to result in end-of-Project rates for reuse
of building elements as follows. Do not demolish building elements beyond what is indicated on
Drawings without the Owner's approval.

a. Building Structure and Shell: 75 OR 100, as directed, percent.

b. Nonshell Elements: 50 percent.
3. Removed and Salvaged ltems:
a. Clean salvaged items.
b. Pack or crate items after cleaning. Identify contents of containers.
C. Store items in a secure area until delivery to the Owner.
d. Transport items to the Owner's storage area on-site OR off-site OR designated by the
Owner OR indicated on Drawings, as directed.
e. Protect items from damage during transport and storage.
4, Removed and Reinstalled Items:
a. Clean and repair items to functional condition adequate for intended reuse. Paint
equipment to match new equipment.
b. Pack or crate items after cleaning and repairing. Identify contents of containers.
C. Protect items from damage during transport and storage.
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d. Reinstall items in locations indicated. Comply with installation requirements for new
materials and equipment. Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.

Existing Items to Remain: Protect construction indicated to remain against damage and soiling

during selective demolition. When permitted by the Owner, items may be removed to a suitable,

protected storage location during selective demolition and cleaned, as directed, and reinstalled
in their original locations after selective demolition operations are complete.

D. Selective Demolition Procedures For Specific Materials

1. Concrete: Demolish in small sections. Cut concrete to a depth of at least 3/4 inch (19 mm) at
junctures with construction to remain, using power-driven saw. Dislodge concrete from
reinforcement at perimeter of areas being demolished, cut reinforcement, and then remove
remainder of concrete indicated for selective demolition. Neatly trim openings to dimensions
indicated.

OR
Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain
and at regular intervals, using power-driven saw, then remove concrete between saw cuts.

2. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain,
using power-driven saw, then remove masonry between saw cuts.

3. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, then break up and
remove.

4. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations
in RFCI-WP and its Addendum.

a. Remove residual adhesive and prepare substrate for new floor coverings by one of the
methods recommended by RFCI.

5. Roofing: Remove no more existing roofing than can be covered in one day by new roofing and
so that building interior remains watertight and weathertight. Refer to Division 07 for new roofing
requirements.

a. Remove existing roof membrane, flashings, copings, and roof accessories.
b. Remove existing roofing system down to substrate.
6. Air-Conditioning Equipment: Remove equipment without releasing refrigerants.
E. Disposal Of Demolished Materials

1. General: Except for items or materials indicated to be recycled, as directed, reused, salvaged,
reinstalled, or otherwise indicated to remain the Owner's property, remove demolished materials
from Project site and legally dispose of them in an EPA-approved landfill.

a. Do not allow demolished materials to accumulate on-site.

b. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

C. Remove debris from elevated portions of building by chute, hoist, or other device that will
convey debris to grade level in a controlled descent.

d. Comply with requirements specified in Division 01 Section "Construction Waste
Management And Disposal”.

2. Burning: Do not burn demolished materials.

OR

Burning: Burning of demolished materials will be permitted only at designated areas on the

Owner's property, as directed, provided required permits are obtained. Provide full-time

monitoring for burning materials until fires are extinguished.

3. Disposal: Transport demolished materials and dispose of at designated spoil areas on the
Owner's property.

OR
Disposal: Transport demolished materials off the Owner's property and legally dispose of them.
F. Cleaning
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1. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective demolition

operations began.

G. Selective Demolition Schedule

1. Existing Items OR Construction, as directed, to Be Removed, as directed by the Owner.
2. Existing Items to Be Removed and Salvaged, as directed by the Owner.

3. Existing Items to Be Removed and Reinstalled, as directed by the Owner.

4. Existing Items to Remain, as directed by the Owner.

END OF SECTION 02 41 13 13
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SECTION 02 41 13 13a - PORTLAND CEMENT CONCRETE REMOVAL

11

1.2

13

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for portland cement concrete
removal. Products shall be as follows or as directed by the Owner. Installation procedures shall
be in accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Section Includes:

1. Provide all labor, materials and equipment required for the removal work and disposal of existing
Portland Cement Concrete indicated on the drawings and specified, including but not limited to
the following:

a. Saw cutting existing concrete pavements, sidewalks, driveways, curbs and gutters noted
on drawings to be removed.

b. Saw cutting existing concrete sidewalks for new tree pit openings (refer to drawings for
locations).

C. Saw cutting existing bituminous paving noted on drawings to be removed.

d. Removal and disposal of demolished concrete sidewalks, driveways, curbs and gutters,

including concrete removed for new tree pit openings.
e. Removal and disposal of demolished bituminous paving.
All excavating, rough grading and compacting as required to establish subgrade for new
sidewalks, and Subgrade and Sub-Base for driveways.

—h

g. Providing, placing and grading sand fill under new sidewalks. Top of compacted
subgrades shall allow for the placement of sidewalks plus thickness of sand fill.
h. Removal and disposal of excavated material.

Special Requirements:

1. Protection: Provide protection barricades, maintain all lights and signals and other measures as
required by federal, state, and municipal laws, for the full period of demolition operations and
remove same when directed. In removing work, perform all work required to protect and maintain
adjacent property, streets, alleys, sidewalks, curbs, and other structures remaining in place.

PRODUCTS

Backfilling Material:

1. Sand: Natural sand, with the following gradation: 100% passing the 1 sieve-, 65-100% passing
the No. 4 sieve; 40-90% passing the No. 10 sieve- 30-80% passing the No. 16 sieve- 10-50%
passing the No. 50 sieve; 0-30% passing the No. 100 sieve, and 0-10% passing the No. 200
sieve.

2. Crushed Stone: Crushed stone having a #57 crusher run gradation.

EXECUTION

Demolition:

1. The contractor shall accept the site as it finds it and shall inform itself as to the character and
types of work to be removed. The Owner assumes no responsibility for the condition of the
existing construction to be removed or demolished.

2. No demolition shall be commenced until a program of operations has been coordinated with the
Owner, except that preparatory work may be started if specifically approved by the Owner.
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Operations shall be done in such manner as to avoid hazards to persons and property and
interference with use of adjacent areas or interruption of free passage to and from such areas.
Maintain Pedestrian access to all private entrances where construction of new sidewalks is in
progress. Provide temporary walk ways or other means as required to maintain entry into the
private properties, complying with all laws and ordinances and as approved by the Owner. Care
shall be taken to prevent the spread of dust and flying particles.

Demolition and removal work shall be executed in a careful and orderly manner. Accumulation of
rubbish will not be permitted.

After work is started, it shall be continued to completion at a rate that will allow the balance of the
work to be completed within the time specified. If extra shifts are necessary beyond regular
working hours, the work shall proceed with a minimum of nuisance to surrounding properties.
Contractor shall determine the nature and extent of demolition that will be necessary by
comparing the drawings with the existing field conditions. It is expressly understood that this
contract includes all work of a demolition nature that may be required or necessary for a full and
complete execution of the work, whether particularly referred to herein or not.

B. Removal And Excavation:

1.

When removing existing sidewalks, driveways, curbs and gutters provisions shall be made for
satisfactory transition between replacements and the portion remaining in place. The contractor
shall saw cut to a minimum depth of 1-1/2 inches with a concrete sawing machine to prevent the
surface from spalling when the concrete is broken out. This work shall be done in such a manner
that a straight joint will be secured.

It shall be the responsibility of the contractor to determine the thickness of the existing sidewalk to
be removed. No additional compensation will be allowed because of variations from the assumed
thickness or from the thickness shown on the plans.

After existing concrete sidewalks and driveways have been removed, excavate to depth required
for sand fill.

The bottoms of all excavations shall be properly leveled off and all loose materials shall be
removed from excavations. All wood, timber and organic materials, that are exposed at the
bottom of all excavations, shall be removed and the area backfilled with sand and compacted.
Any excess or unauthorized excavation shall be backfilled with sand and compacted, at no
additional cost to the Owner.

No backfill shall be placed in standing water, on frozen ground or on surfaces which have not
been approved by the Commissioner.

Backfilling for all areas shall be approved material. Backfill shall be compacted to 95% maximum
density in accordance with ASTM D 1557.

Contractor shall determine the nature and extent of excavation work that will be necessary by
comparing the drawings with the existing areas to be excavated. It is expressly understood that
this contract includes all work of an excavation nature that may be required or necessary for a
complete execution of all excavation work, whether particularly referred to herein or not.

C. Disposal Of Materials:

1.

All demolished and unsuitable materials, including excavated earth removed to establish required
grade elevations shall be disposed of legally in such a manner that public or private property will
not be damaged or endangered.

D. Clean-Up:

1. On completion of the demolition work, excavation work and before acceptance by the Owner,
clean the areas affected, including areas outside the limits of the contractor's work area where
permission to work has been granted. Remove surplus construction material or debris resulting
from the demolition work and excavation work, and dispose of legally off the site.

2. Access routes to and from the site shall be kept clean of debris resulting from the work.

Portland Cement Concrete Removal August 2020
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END OF SECTION 02 41 13 13a

August 2020 Portland Cement Concrete Removal
County of Santa Clara Roads and Airports Department, 02411313a-3
JOC-RAD-2020-01




02 - Existing Conditions

THIS PAGE INTENTIONALLY LEFT BLANK

Portland Cement Concrete Removal August 2020

02411313a-4 County of Santa Clara Roads and Airports Department,
JOC-RAD-2020-01



02 - Existing Conditions

Task Specification Specification Description
02411913 02411313 Selective Demolition
02411916 02411313 Selective Demolition
August 2020
County of Santa Clara Roads and Airports Department, 02411913t002411916-1

JOC-RAD-2020-01



02 - Existing Conditions

THIS PAGE INTENTIONALLY LEFT BLANK

August 2020

02411913t002411916-2 County of Santa Clara Roads and Airports Department,
JOC-RAD-2020-01



02 - Existing Conditions

SECTION 02 61 00 00 - EXCAVATION AND HANDLING OF CONTAMINATED MATERIAL

11 GENERAL

A. Description Of Work
1. This specification covers the furnishing and installation of materials for excavation and handling of
contaminated material. Products shall be as follows or as directed by the Owner. Installation
procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

B. Submittals

1. Shop Drawings: Separate cross-sections of each area before and after excavation and after
backfilling.
2. Product Data: Work Plan within 30 calendar days after notice to proceed. No work at the site,

with the exception of site inspections and surveys, shall be performed until the Work Plan is
approved. The Contractor shall allow 30 calendar days in the schedule for the Owner's review.
No adjustment for time or money will be made if resubmittals of the Work Plan are required due to
deficiencies in the plan. At a minimum, the Work Plan shall include:
Schedule of activities.
Method of excavation and equipment to be used.
Shoring or side-wall slopes proposed.
Dewatering plan.
Storage methods and locations for liquid and solid contaminated material.
Borrow sources and haul routes.
Decontamination procedures.
h. Spill contingency plan.
3. Closure Report: Three (3) copies of the Closure Report within 14 calendar days of work
completion at the site.
4. Test Reports

@~ooooTy

a. Backfill
b. Surveys
C. Confirmation Sampling and Analysis
d. Sampling of Stored Material
e. Sampling Liquid
f. Compaction
g. Test results.
C. Surveys
1. Surveys shall be performed immediately prior to and after excavation of contaminated material to

determine the volume of contaminated material removed. Surveys shall also be performed
immediately after backfill of each excavation. The Contractor shall provide cross-sections on 25
foot (7.6 meter) intervals and at break points for all excavated areas. Locations of confirmation
samples shall also be surveyed and shown on the drawings.

D. Regulatory Requirements

1. Permits and Licenses: The Contractor shall obtain required federal, state, and local permits for
excavation and storage of contaminated material. Permits shall be obtained at no additional cost
the Owner.

2. Air Emissions: Air emissions shall be monitored and controlled in accordance with the Owner’s

Environmental Requirements.

E. Chemical Testing

August 2020 Excavation And Handling Of Contaminated Material
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1.2

13

1. Required sampling and chemical analysis shall be conducted in accordance with local
requirements and the Owner’s requirements.

Scheduling

1. The Contractor shall notify the Owner five (5) calendar days prior to the start of excavation of
contaminated material. the Owner will OR The Contractor shall, as directed, be responsible for
contacting regulatory agencies in accordance with the applicable reporting requirements.

PRODUCTS

Backfill

1. Backfill material shall be obtained from the location indicated on the drawings OR offsite sources
approved by the Owner, as directed. Backfill shall be classified in accordance with ASTM D
2487 as GW, GP, GM, GC, SW, SP, SM, SC, ML, MH, CL, or CH and shall be free from roots
and other organic matter, trash, debris, snow, ice or frozen materials. Backfill material shall be
tested for the parameters listed below at a frequency of once per 3000 cubic yards (cubic
meters). A minimum of one set of classification tests shall be performed per borrow source. One
backfill sample per borrow source shall also be collected and tested for the chemical parameters

listed below.
Physical Parameter Test Method
Grain Size ASTM D 422
Compaction ASTM D 698

Backfill shall not be used until borrow source chemical and physical test results have been
submitted and approved.

Spill Response Materials

1. The Contractor shall provide appropriate spill response materials including, but not limited to the
following: containers, adsorbents, shovels, and personal protective equipment. Spill response
materials shall be available at all times when contaminated materials/wastes are being handled or
transported. Spill response materials shall be compatible with the type of materials and
contaminants being handled.

EXECUTION

Existing Structures And Utilities

1. No excavation shall be performed until site utilities have been field located. The Contractor shall
take the necessary precautions to ensure no damage occurs to existing structures and utilities.
Damage to existing structures and utilities resulting from the Contractor's operations shall be
repaired at no additional cost to the Owner. Ultilities encountered that were not previously shown
or otherwise located shall not be disturbed without approval from the Owner.

Clearing
1. Clearing shall be performed to the limits shown on the drawings in accordance with Division 2
Section “Site Clearing.”

Contaminated Material Removal

1. Excavation: Areas of contamination shall be excavated to the depth and extent shown on the
drawings and not more than 0.2 feet (60 mm) beyond the depth and extent shown on the
drawings unless directed by the Owner. Excavation shall be performed in a manner that will limit
spills and the potential for contaminated material to be mixed with uncontaminated material. An
excavation log describing visible signs of contamination encountered shall be maintained for each
area of excavation. Excavation logs shall be prepared in accordance with ASTM D 5434,
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2. Shoring: If workers must enter the excavation, it shall be evaluated, shored, sloped or braced as
required by U.S. Army Corps of Engineers (USACE) EM 385-1-1 and U.S. National Archives and
Records Administration (NARA) 29 CFR 1926 section 650.

3. Dewatering: Surface water shall be diverted to prevent entry into the excavation. Dewatering
shall be limited to that necessary to assure adequate access, a safe excavation, prevent the
spread of contamination, and to ensure that compaction requirements can be met. No
dewatering shall be performed without prior approval of the Owner.

D. Confirmation Sampling And Analysis

1. the Owner shall be present to inspect the removal of contaminated material from each site. After
all material suspected of being contaminated has been removed, the excavation shall be
examined for evidence of contamination. If the excavation appears to be free of contamination,
field analysis shall be used to determine the presence of contamination using a real time vapor
monitoring instrument OR immunoassay field kits, as directed. Excavation of additional material
shall be as directed by the Owner. After all suspected contaminated material is removed,
confirmation samples shall be collected and analyzed.

2. Samples shall be collected at a frequency as directed by the Owner. A minimum of one sample
shall be collected from the bottom and each side wall of the excavation. Based on test results,
the Contractor shall propose any additional excavation which may be required to remove material
which is contaminated above action levels. Additional excavation shall be subject to approval by
the Owner. Locations of samples shall be marked in the field and documented on the as-built
drawings.

E. Contaminated Material Storage
1. Material shall be placed in temporary storage immediately after excavation OR after treatment
while awaiting test results, as directed. The following paragraphs describe acceptable methods
of material storage. Storage units shall be in good condition and constructed of materials that are
compatible with the material or liquid to be stored. If multiple storage units are required, each unit
shall be clearly labeled with an identification number and a written log shall be kept to track the
source of contaminated material in each temporary storage unit.
2. Stockpiles
a. Stockpiles shall be constructed to isolate stored contaminated material from the
environment. The maximum stockpile size shall be as directed by the Owner. Stockpiles
shall be constructed to include:
1) A chemically resistant geomembrane liner free of holes and other damage. Non-
reinforced geomembrane liners shall have a minimum thickness of 20 mils (0.5 mm).
Scrim reinforced geomembrane liners shall have a minimum weight of 40 Ibs. per
1000 square feet (20 kg/100 square meters). The ground surface on which the
geomembrane is to be placed shall be free of rocks greater than 0.5 inches (12 mm)
in diameter and any other object which could damage the membrane.
2) Geomembrane cover free of holes or other damage to prevent precipitation from
entering the stockpile. Non-reinforced geomembrane covers shall have a minimum
thickness of 10 mils (0.25 mm). Scrim reinforced geomembrane covers shall have a
minimum weight of 26 Ibs. per 1000 square feet (13 kg/100 square meters). The
cover material shall be extended over the berms and anchored or ballasted to
prevent it from being removed or damaged by wind.
3) Berms surrounding the stockpile, a minimum of 12 inches (300 mm) in height.
Vehicle access points shall also be bermed.
4) The liner system shall be sloped to allow collection of leachate. Storage and
removal of liquid which collects in the stockpile, in accordance with paragraph Liquid
Storage.
3. Roll-Off Units: Roll-off units used to temporarily store contaminated material shall be water tight.
A cover shall be placed over the units to prevent precipitation from contacting the stored material.
The units shall be located as shown on the drawings. Liquid which collects inside the units shall
be removed and stored in accordance with paragraph Liquid Storage.
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4, Liquid Storage: Liquid collected from excavations and stockpiles shall be temporarily stored in 55
gallon barrels (220 L barrels) OR 500 gallon tanks (2000 L tanks), as directed. Liquid storage
containers shall be water-tight and shall be located as shown on the drawings.

F. Sampling
1. Sampling of Stored Material

a. Samples of stored material shall be collected at a frequency as directed by the Owner.

b. Stored material with contaminant levels that exceed the action levels shall be treated
offsite. Analyses for contaminated material to be taken to an offsite treatment facility shall
conform to local, state, and federal criteria as well as to the requirements of the treatment
facility. Documentation of all analyses performed shall be furnished to the Owner.
Additional sampling and analyses to the extent required by the approved offsite treatment,
storage or disposal (TSD) facility shall be the responsibility of the Contractor and shall be
performed at no additional cost to the Owner OR subject to approval by the Owner, as
directed.

OR
Stored material with contaminant levels that exceed the action levels shall be treated
onsite.

2, Sampling Liquid

a. Liquid collected from excavations OR storage areas OR decontamination facilities, as
directed, shall be sampled at a frequency of once for every 500 gallons (2,000 L) of liquid
collected.

b. Liquid with contaminant levels that exceed action levels shall be treated offsite. Analyses

for contaminated liquid to be taken to an offsite treatment facility shall conform to local,
state, and federal criteria as well as to the requirements of the treatment facility.
Documentation of all analyses performed shall be furnished to the Owner. Additional
sampling and analysis to the extent required by the approved offsite treatment, storage or
disposal (TSD) facility receiving the material shall be the responsibility of the Contractor
and shall be performed at no additional cost to the Owner OR subject to approval by the
Owner.
OR
Liguid with contaminant levels that exceed action levels shall be treated onsite.

3. Sampling Beneath Storage Units

a. Samples from beneath each storage unit shall be collected prior to construction of and
after removal of the storage unit. Samples shall be collected at a frequency as directed by
the Owner from a depth interval of 0 to 0.5 feet (0 to 0.15 m).

b. Based on test results, soil which has become contaminated above action levels shall be
removed at no additional cost to the Owner. Contaminated material which is removed from
beneath the storage unit shall be handled in accordance with paragraph Sampling of
Stored Material. as directed by the Owner and at no additional cost to the Owner,
additional sampling and testing shall be performed to verify areas of contamination found
beneath stockpiles have been cleaned up to below action levels.

G. Spills

1. In the event of a spill or release of a hazardous substance (as designated in NARA 40 CFR 302),
pollutant, contaminant, or oil (as governed by the Oil Pollution Act [OPA], 33 U.S.C. 2701 et seq.),
the Contractor shall notify the Owner immediately. If the spill exceeds the reporting threshold, the
Contractor shall follow the pre-established procedures as described in the Contingency Plan for
immediate reporting and containment. Immediate containment actions shall be taken to minimize
the effect of any spill or leak. Cleanup shall be in accordance with applicable federal, state, and
local regulations. as directed by the Owner, additional sampling and testing shall be performed to
verify spills have been cleaned up. Spill cleanup and testing shall be done at no additional cost to
the Owner.
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H. Backfilling

1.

Confirmation Test Results: Excavations shall be backfilled immediately after all contaminated
materials have been removed and confirmation test results have been approved. Backfill shall be
placed and compacted to the lines and grades shown on the drawings.

Compaction: Approved backfill shall be placed in lifts with a maximum loose thickness of 8
inches (200 mm). Soil shall be compacted to 90 percent of ASTM D 698 OR ASTM D 1557, as
directed, maximum dry density. Density tests shall be performed at a frequency of once per
10,000 square feet (930 square meters) per lift. A minimum of one density test shall be
performed on each lift of backfill placed. Field in-place dry density shall be determined in
accordance with ASTM D 1556, ASTM D 2167, or ASTM D 2922. If ASTM D 2922 is used, a
minimum of one in ten tests shall be checked using ASTM D 1556 or ASTM D 2167. Test results
from ASTM D 1556 or ASTM D 2167 shall govern if there is a discrepancy with the ASTM D 2922
test results.

l. Disposal Requirements

1. Offsite disposal of contaminated material shall be in accordance with Division 2 Section “Disposal
of Hazardous Materials.”
J. Closure Report
1. Three copies of a Closure Report shall be prepared and submitted within 14 calendar days of

August 2020

completing work at the site. The report shall be labeled with the contract number, project name,

location, date, and name of general contractor. The Closure Report shall include the following

information as a minimum:

a. A cover letter signed by a responsible company official OR Professional Engineer
registered in the state of the work who is a responsible company official, as directed,
certifying that all services involved have been performed in accordance with the terms and
conditions of the contract documents and regulatory requirements.

b. A narrative report including, but not limited to, the following:

1) site conditions, ground water elevation, and cleanup criteria;

2) excavation logs;

3) field screening readings;

4) guantity of materials removed from each area of contamination;

5) guantity of water/product removed during dewatering;

6) sampling locations and sampling methods;

7 sample collection data such as time of collection and method of preservation;
8) sample chain-of-custody forms; and

9) source of backfill.

C. Copies of all chemical and physical test results.

d. Copies of all manifests and land disposal restriction notifications.

e. Copies of all certifications of final disposal signed by the responsible disposal facility
official.

f. Waste profile sheets.

g. Scale drawings showing limits of each excavation, limits of contamination, known

underground utilities within 50 feet (15 m) of excavation, sample locations, and sample
identification numbers. On-site stockpile, storage, treatment, loading, and disposal areas
shall also be shown on the drawings.

h. Progress Photographs. Color photographs shall be used to document progress of the work.
A minimum of four views of the site showing the location of the area of contamination,
entrance/exit road, and any other notable site conditions shall be taken before work begins.
After work has been started, activities at each work location shall be photographically
recorded daily OR weekly, as directed. Photographs shall be a minimum of 3 x 5 inches
(76.2 x 127.0 mm) and shall include:

1) Soil removal and sampling.
2) Dewatering operations.
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Unanticipated events such as spills and the discovery of additional contaminated
material.
Contaminated material/water storage, handling, treatment, and transport.
Site or task-specific employee respiratory and personal protection.
Fill placement and grading.
Post-construction photographs. After completion of work at each site, the Contractor
shall take a minimum of four views of each excavation site. A digital version of all
photos shown in the report shall be included with the Closure Report. Photographs
shall be a minimum of 3 inches by 5 inches (76mm by 127 mm) and shall be
mounted back-to-back in double face plastic sleeves punched to fit standard three
ring binders. Each print shall have an information box attached. The box shall be
typewritten and arranged as follows:

Project Name: Direction of View:

Location: Date/Time:

Photograph No.: Description of View:

END OF SECTION 02 61 00 00
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SECTION 02 61 13 00 - UNDERGROUND STORAGE TANK REMOVAL

11

GENERAL

Description Of Work

1. This specification covers the furnishing of labor and equipment for the underground storage tank
removal. Products shall be as follows or as directed by the Owner. Installation procedures shall
be in accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Submittals

1. Work Plan: The Work Plan within 30 days after notice to proceed. The Contractor shall allow 30
days in the schedule for the Owner’s review and approval. No adjustment for time or money will
be made for resubmittals required as a result of noncompliance.

2. Qualifications: A document indicating that the Contractor meets the specified requirements.

3. Reports
a. Backfill Material.

b. Tank Contents Verification.

C. Contaminated Water Disposal.

d. Soil Examination, Testing, and Analysis.

e. Reports including the chain-of-custody records.

f. Backfilling.

g. Copies of all laboratory and field test reports.

h. Tank Closure Report: 3 copies of the report for each UST site opened, prepared in a
standard 3-ring binder, within 14 days of completing work at each site. Each hinder shall
be labeled with contract number, project name, location and tank number; each binder
shall be indexed. A copy of the report shall be furnished to the Installation Environmental
Coordinator.

4, Records
a. Salvage Rights: A record of the disposition of salvaged materials at the end of the

contract.

5. Qualifications
a. The Contractor shall have a minimum of 2 years of tank removal experience and shall be

certified by the State in which the Project is located for tank removal work.

b. Laboratory Services: For laboratory services the Contractor shall be validated in
accordance with state certification requirements.

C. Support Staff: The Contractor shall identify all staff involved for the various components,

including personnel collecting and shipping samples. The qualifications of these staff
members shall be detailed by the Contractor.

Regulatory Requirements

1.

Permits and Licenses: The Contractor, as required or as directed by the Owner, shall obtain
local, state, or federal permits and licenses that directly impact the Contractor's ability to perform
the work prior to commencing removal operations.

Statutes and Regulations: Tank closures shall be carried out in accordance with 40 CFR 280, 40
CFR 262, 40 CFR 264, and 40 CFR 265 as well as the applicable local and State regulations.
Hazardous material and/or waste shall be transported in accordance with applicable local and
State regulations.

Project/Site Conditions: See the Detailed Scope of Work

1.

August 2020

Sequencing and Scheduling: The Contractor shall notify the Installation Environmental
Coordinator and the Owner 5 days prior to tank removal. The Contractor shall be responsible for
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1.2

1.3

contacting the Implementation Agency (IA) in accordance with the applicable reporting
requirements.

2. Work Plan
a. The Contractor shall develop, implement, maintain, and supervise as part of the work, a
comprehensive plan for tank removal and related operations. As a minimum the plan shall
include, but not be limited to, excavation, removal, and ultimate disposal of the tank, its
contents, and any contaminated materials. The Work Plan shall be based on work
experience, on the requirements of this specification, and on the following references from
the American Petroleum Institute:
API RP 1604.
API Standard 2015.
API RP 2003.
API Publication 2217A.
API Publication 2219.
No work at the site, with the exception of site inspections and mobilization, shall be per-
formed until the Work Plan is approved. At a minimum, the Work Plan shall include:
1) Discussion of the removal approach, tank cleaning, and tank cutting procedures.
2) A Sampling and Analysis Plan.
3) Methods to be employed for product, sludge, vapor, and pumpable liquid removal,
purging and inerting; and storage methods proposed for control of surface water.
4) Treatment options.
5) Identification of waste, tank and contaminated soil transporters and means of
transportation.
6) Treatment, disposal, and alternate facilities, and means of treatment, disposal or
remediation.
7 Borrow source.
8) Spill prevention plan.
9) Spill contingency plan.
10) Decontamination procedures, shoring plan, and safety measures.
PRODUCTS

Backfill Material

1.

Backfill shall be classified in accordance with ASTM D 2487 as GW, GP, GM, GC, SW, SP, SM,
SC, MH, CL, or CH and shall be free from roots and other organic matter, trash, debris, snow, ice
or frozen materials. If off-site materials are used, soil classification test results shall be approved
prior to bringing the material onsite. The testing frequency for backfill material shall be 1 per 1000
cubic yards or a minimum of 1 test. Non-contaminated material removed from the excavation
shall be used for backfill in accordance with Paragraph BACKFILLING.

EXECUTION

General Requirements

1. Safety Guidelines: Personnel shall abide by the safety guidelines specified in Division 01.

2. Burning and Explosives: Use of explosives or burning debris will not be allowed.

3. Protection of Existing Structures and Utilities: The Contractor shall take all necessary
precautions to avoid damage to existing structures, their appurtenances, monitoring wells, or
utilities that may be affected by work activities. Any damage to utilities or monitoring wells
resulting from the Contractor's operations shall be repaired at no expense to the Owner. The
Contractor shall coordinate with the installation to locate underground utilities prior to beginning
construction. Utilities encountered which were not previously shown or otherwise located shall not
be disturbed without approval from the Owner.

Underground Storage Tank Removal August 2020
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Shoring: Shoring requirements shall be provided.

B. Tank Contents Verification

1.

Sampling: Tank product, pumpable liquids, tank coatings and sludge shall be sampled by the
Contractor. If the data is not adequate, additional sampling and analysis to the extent required by
the approved permitted treatment, storage or disposal (TSD) facility receiving the material shall
be the responsibility of the Contractor. Meeting all regulatory requirements, including the
preparation of hazardous materials and waste for transportation shall be the responsibility of the
Contractor.

Analysis: Tank contents shall be tested by the Contractor for the parameters listed herein.
Analyses shall include total petroleum hydrocarbons (TPH), benzene, ethylbenzene, toluene and
xylene (BETX), and lead.

Characterization: Prior to removing any of the tank contents, the contents shall be characterized
to determine if the tank contents must be disposed as a hazardous or special waste or in a
special manner based on local, state, and Federal disposal regulations. Tank product, pumpable
liquids, and sludge shall be characterized in accordance with 40 CFR 261 and 40 CFR 279. The
waste contents determination and accompanying test results for each phase present in the tank
shall be submitted to the Owner. The Contractor shall be responsible for any additional
requirements identified by the disposal facility. The tank contents shall not be removed until
approval is given by the Owner.

C. Clearing, Grubbing And Removals

1.

Areas designated for clearing and grubbing shall be cleared of all trees, stumps, down timber,
brush, rubbish, roots larger than 75 mm (3 inches) in diameter, and matted roots prior to
commencing operations. Concrete or asphalt pavement shall be saw cut at the limits of removal,
broken and removed with the resulting debris disposed of as directed by the Owner. Chain link
fence shall be removed and salvaged for reuse or disposed of off-site, as directed by the Owner.

D. Topsoil

1.

Uncontaminated topsoil shall be stripped and stockpiled separately for reuse at a location
approved by the Owner if it meets the requirements of clean fill given in Paragraph
BACKFILLING. Additional topsoil in excess of that produced by excavation shall be obtained
where directed by the Owner. All areas disturbed by tank removal operations, other than areas to
receive pavement or similar surface under this contract, shall be topsoiled. Topsoil shall be used
wherever directed by the Owner.

E. Preparations For Excavation: Before excavating, the Contractor shall drain product piping back to the
tank, remove residual liquids trapped in the product lines, and remove all product from the tank; and the
tank shall be purged and vented in accordance with APl RP 1604, and as specified herein.

1.

August 2020

Removal of Product, Pumpable Liquids, and Sludge: Tank product, pumpable liquids, and sludge
shall be contained, and stored onsite, prior to disposal. Contaminated water shall be treated as
specified. Tank product, pumpable liquids, and sludge shall be analyzed and segregated to
recover reusable products by the Owner prior to being transported to the designated location or
treatment, storage and disposal (TSD) facility. Tank product, pumpable liquids, and sludge shall
be removed and disposed of by the Contractor. No Owner facilities shall be used for permanent
storage or disposal of the wastes. Temporary storage on Owner’s facilities will be allowed only
until testing is complete, manifests (if necessary) are complete, and transportation is arranged.
The Contractor shall be responsible for obtaining all required permits. Usable product shall be the
property of the Contractor. The Contractor shall provide approved containers, vehicles,
equipment, labor, signs, labels, placards and manifests and associated land disposal restriction
notices and notifications, necessary for accomplishment of the work, including materials
necessary for cleaning up spills that could occur from tank removal operations.

Contaminated Water Disposal:

a. Sampling, Analysis, and Containment

Underground Storage Tank Removal
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1) Contaminated water shall be sampled and analyzed both prior to and after
treatment. Contaminated water produced from excavation operations and tank
pumping treated onsite, shall be analyzed for pH; benzene, ethylbenzene, toluene,
and xylene (BETX); total lead; oil and grease; total petroleum hydrocarbons (TPH).
Sampling and analysis shall be performed prior to disposal for every 200,000 L
(50,000 gallons) of contaminated water treated. Analysis for contaminated water to
be taken to an off-site treatment facility shall conform to the requirements of the
treatment facility with documentation of all analyses performed furnished to the
Owner in accordance with paragraph RECORDS.

2) Contaminated water shall be contained, stored onsite, and analyzed and disposed of
by the Contractor in accordance with applicable Federal and state disposal
regulations. The Contractor shall provide approved containers, vehicles, equipment,
labor, signs, labels, placards and manifests and associated land disposal notices
and notifications, necessary for accomplishment of the work.

b. Treatment: Contaminated water shall be treated by oil water separation, filtering, air
stripping and activated carbon,or other means as approved by the Owner. If contaminated
water is to be treated onsite, the proposed treatment shall be specified in the Work Plan
and submitted for approval. Temporary storage and treatment equipment shall be installed
at a location approved by the Owner. Treated effluent shall be sampled and analyzed and
the results approved by the Owner before discharge to the sanitary sewer or the surface.
Effluent shall be treated and discharged in accordance with the discharge permit.

F. Purging And Inerting: After the tank and piping contents have been removed, but prior to excavation
beyond the top of the tank, the Contractor shall disconnect all the piping (except the piping needed to
purge or inert the tank). Flammable and toxic vapors shall be purged from the tank or the tank made
inert in accordance with API RP 1604, with the exceptions that filling with water shall not be used and, if
dry ice is employed, the Contractor shall use a minimum of 1.8 kg per 500 L (3 pounds per 100 gallons)
of tank volume. The tank atmosphere shall be continuously monitored for combustible vapors if the tank
is purged, or continuously monitored for oxygen if the tank is inerted.

G. Excavation: Excavation areas, as well as work near roadways, shall be marked as directed by the

Owner.

1. Exploratory Trenches: Exploratory trenches shall be excavated as necessary to determine the
tank location, limits and the location of ancillary equipment.

2. Tank Excavation: Excavation around the perimeter of the tank shall be performed limiting the

amount of potentially petroleum contaminated soil that could be mixed with previously
uncontaminated soil. Petroleum contaminated soil shall be segregated in separate stockpiles.
The Contractor shall maintain around the tank an excavation of sufficient size to allow workers
ample room to complete the work, but also protect the workers from sliding or cave-ins.
Sheeting, bracing, or shoring shall be installed in the absence of adequate side slopes if there is
a need for workers to enter the excavated area. Surface water shall be diverted to prevent direct
entry into the excavation. Dewatering of the excavation may require a discharge permit by the
State and shall be limited to allow adequate access to the tank and piping, to assure a safe
excavation, and to ensure that compaction and moisture requirements are met during backfilling.
Dewatering may result in the production of petroleum contaminated water and/or free product.
Free product shall be recovered from the groundwater only as part of necessary dewatering.

3. Piping Excavation: Excavation shall be performed as necessary to remove tank piping and
ancillary equipment in accordance with paragraphs: Shoring, Tank Excavation, and Open
Excavations.

4, Open Excavations: Open excavations and stockpile areas shall be secured while awaiting

confirmation test results from the soil beneath the tank. The excavation shall be backfilled as
soon as possible after tank and contaminated soil removals have been completed and
confirmation samples have been taken. The Contractor shall divert surface water around
excavations to prevent water from directly entering into the excavation.
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Stockpiles: Uncontaminated excavated soil and petroleum contaminated soil that is not a state-
regulated hazardous waste shall be stockpiled and used for backfill in the tank excavation prior to
using borrow material or disposed of off-site. Excavated material that is regulated by the state as
a hazardous waste shall be considered contaminated and shall be placed in containers such as
drums, roll-offs or dumpsters for sampling in accordance with paragraph Stockpiled Material
Sampling. Uncontaminated soil shall be stockpiled separately from the contaminated soil, a safe
distance away from, but adjacent to, the excavation.

H. Removal Of Piping, Ancillary Equipment, And Tank

1.

Piping and Ancillary Equipment: All piping and ancillary equipment shall be disconnected from
the tank. The piping shall be removed completely (interior and exterior of the tank). All tank
ancillary equipment and piping connections shall be capped, except those connections necessary
to inert the tank within the excavation zone. The piping exterior and ancillary equipment shall be
cleaned to remove all soil and inspected for signs of corrosion and leakage. The Contractor shall
ensure no spillage of the piping contents occurs, as specified in the Work Plan, and as required in
paragraph SPILLS. If the soil under and around the tank pad is contaminated, the tank pad shall
be removed and disposed of off-site at an approved non-hazardous or hazardous waste facility,
as required. If the soil under and around the tank pad is not contaminated, the tank pad shall
remain in place.

Tank: The tank shall be removed from the excavation and the exterior cleaned to remove all solil
and inspected for signs of corrosion, structural damage, or leakage. All materials coming into
contact with the tank, or in the vicinity of the excavation such as shovels, slings and tools shall be
of the non-sparking type. After removal from the excavation, the tank shall be placed on a level
surface at an approved location and secured with wood blocks to prevent movement.
Contaminated Soil, Tank and Piping Excavation Examination: After the tank has been removed
from the ground, the adjacent and underlying soil shall be examined for any evidence of leakage.
The soil shall be visually inspected for staining after removal of all obviously contaminated soill,
then screened for the presence of volatile and/or semi-volatile contamination using a real time
vapor monitoring instrument or immunoassay field kits, as required. Uncontaminated soil or
petroleum contaminated soil not regulated by the state as hazardous waste shall be transported
off-site for disposal. Contaminated soil or suspected contaminated soil shall be containerized. the
Owner shall determine the extent of the contaminated soil to be removed from each site. The
Contractor shall report any evidence indicating that the amount of contaminated soil may exceed
the individual site limit specified, to the Owner the same day it is discovered. If minimal additional
excavation is required, the Owner may allow the Contractor to proceed. If extensive
contamination is encountered, the excavation shall be sampled and backfilled in accordance with
paragraph BACKFILLING. After the known contaminated soil is removed, the excavation shall be
sampled and analyzed.

l. Tank Cleaning

1.

August 2020

Exterior: Soil shall be removed from the exterior of the tank, piping, and associated equipment to
eliminate soil deposition on roadways during transportation to a temporary storage area, ensure
markings will adhere to the surfaces, and simplify tank cutting. Soil shall be removed using non-
sparking tools. Removed uncontaminated soil and soil not regulated by the state as a hazardous
waste shall be recovered and used as backfill in the former tank excavation. Soil believed to be
contaminated shall be removed and containerized.
Temporary Storage: If the tank is stored after the tank exterior is cleaned and ancillary
equipment is removed, and prior to being cut into sections, the tank shall be labeled as directed in
API RP 1604, placed on blocks, and temporarily stored in the area of the existing tank site. Prior
to cleaning the tank interior the tank atmosphere shall be monitored for combustible vapors and
purged or inerted if combustible vapors are detected.
Interior:
a. The tank interior shall be cleaned using a high pressure (greater than 500 psi (3.45 Mpa)),
low volume (less than 2 gpm (0.13 L/s)) water spray or steam cleaned until all loose scale
and sludge is removed, and contamination, in the form of a sheen, is no longer visible in
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the effluent stream. The interior surfaces of piping shall also be cleaned, to the extent
possible, using the same method used for cleaning the tank. Contaminated water
generated from interior cleaning operations (of both piping and tank) shall not exceed the
following quantities for each UST cleaned:

UST VOLUME (LITERS) PERCENT OF UST VOLUME
3,785 or less 5
37,850 or less 5 or 378 L, whichever is less
75,700 or less 1 or 568 L, whichever is less
greater than 75,700 1 or 946 L, whichever is less
UST VOLUME (GALLONS) PERCENT OF UST VOLUME
1,000 or less 5
10,000 or less 5 or 100 gal., whichever is less
20,000 or less 1 or 150 gal., whichever is less
greater than 20,000 1 or 250 gal., whichever is less.
b. All contaminated water resulting from cleaning operations shall be handled in accordance

with paragraph Contaminated Water Disposal. Cleaning shall be accomplished eliminating,
to the greatest extent possible, the need for personnel to enter the tank. Cleaning shall be
done using specially designed tank cleaning equipment which allows the tank to be
cleaned prior to cutting into sections without requiring personnel to enter the tank or, if less
specialized equipment is used, the tank shall be partially dissected to overcome confined
space entry hazards.

J. Soil Examination, Testing, And Analysis
1. Tank Excavation Sampling Procedures: After soil known to be contaminated has been removed
or after soil excavation is complete, the excavation shall be sampled with procedures, number,
location, and methodology in accordance with state regulations. Samples shall be obtained from
the pits, in accordance with ASTM D 1587, using a backhoe with a Shelby tube attached to the

bucket.

2. Stockpiled Material Sampling: Sampling locations, number and specific procedures shall be as
required by the implementing agency and the disposal facility.

3. Analysis: Soil samples from the excavation and stockpiled material shall be tested in accordance

with the approved Sampling and Analysis Plan for the following parameters: total petroleum
hydrocarbon (TPH); benzene, ethylbenzene, toluene, xylene (BETX); toxicity characteristic
leaching procedure (TCLP). Copies of all test results shall be provided to the Owner.

K. Backfilling: The tank area and any other excavations shall be backfilled only after the soil test results
have been approved. Contaminated soil removal shall be complete after the bottom of the tank
excavation is determined to have soil contamination levels below the state standards of approval by the
Owner. The excavation shall be dewatered if necessary. Stockpiled material subjected to chemical
confirmation testing shall be used as backfill if it is found to conform to the requirements of clean fill per
appropriate state and local regulations. Backfill consisting of clean fill shall be placed in layers with a
maximum loose thickness of 200 mm (8 inches) and compacted to 90 percent maximum density for
cohesive soils and 95 percent maximum density for cohesionless soils. Density tests shall be performed
by an approved commercial testing laboratory or by facilities furnished by the Contractor. Test results
shall be attached to contractor's Quality Control Report. A minimum of 1 density test shall be performed
on each lift. Laboratory tests for moisture density relations shall be determined in accordance with
ASTM D 1557, Method B, C, or D, or ASTM D 3017. A mechanical tamper may be used provided that
the results are correlated with those obtained by the hand tamper. Field in-place density shall be
determined in accordance with ASTM D 1556, ASTM D 2922, or ASTM D 2167.

L. Disposal Requirements
Underground Storage Tank Removal August 2020
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1. Treatment, Disposal, and Recycling: Disposal of hazardous or special wastes shall be in
accordance with all local, State, and Federal solid and hazardous waste laws and regulations;
and conditions specified herein. This work shall include all necessary personnel, labor,
transportation, packaging, detailed analyses (if required for disposal, manifesting or completing
waste profile sheets), equipment, and reports. Product and pumpable liquids removed from the
tank shall be recycled to the greatest extent practicable. The tanks removed shall be disposed of
at one of the state approved facilities. Each tank disposed of in this manner shall be manifested
as required by the State to document delivery and acceptance at the disposal facility.

2. Tank and Ancillary Equipment Disposal: After the tank, piping, and ancillary equipment have
been removed from the excavation and the tank cleaned, the tank shall be cut into sections with
no dimension greater than 1500 mm (5 feet). Tank and piping sections shall be disposed of in a
State approved off-site disposal facility or in a salvage yard. The tank shall be cut into sections
prior to being taken from the tank removal site. The Contractor shall not sell the tank intact.
Ancillary equipment shall be disposed of at an approved off-site disposal facility or a salvage
yard. Piping shall be disconnected from the tank and removed or grouted full of a portland
cement and water slurry consisting of 22.7 L (6 gallons) of clean water per 42.6 kg (94 pound)
sack of portland cement, thoroughly mixed and free of lumps, unless otherwise indicated.

3. Transportation of Wastes: Transportation shall be provided in accordance with Department of
Transportation (DOT) Hazardous Material Regulations and State and local requirements,
including obtaining all necessary permits, licenses, and approvals. Evidence that a State licensed
hazardous waste or waste transporter is being used shall be included in the SUBMITTALS.

4, Salvage Rights: The Contractor shall retain the rights to salvage value of recycled or reclaimed
product and metal not otherwise identified, so long as the requirements of 40 CFR 266 and 40
CFR 279, or the applicable State requirements are met. At the end of the contract, the Contractor
shall provide documentation on the disposition of salvaged materials.

5. Records: Records shall be maintained of all waste determinations, including appropriate results
of analyses performed, substances and sample location, the time of collection, and other
pertinent data as required by 40 CFR 280, Section 74 and 40 CFR 262 Subpart D.
Transportation, treatment, disposal methods and dates, the quantities of waste, the names and
addresses of each transporter and the disposal or reclamation facility, shall also be recorded and
available for inspection, as well as copies of the following documents:

a. Manifests.
b. Waste analyses or waste profile sheets.
C. Certifications of final treatment/disposal signed by the responsible disposal facility official.
d. Land disposal notification records required under 40 CFR 268 for hazardous wastes.

6. Hazardous/Special Waste Manifests: Manifesting shall conform to Federal, State and local
requirements.

7. Documentation of Treatment or Disposal: The wastes, other than recyclable or reclaimable

product or metal, shall be taken to a treatment, storage, or disposal facility which has EPA or
appropriate state permits and hazardous or special waste identification humbers and complies
with the provisions of the disposal regulations. Documentation of acceptance of special waste by
a facility legally permitted to treat or dispose of those materials shall be furnished to the Owner
not later than 5 working days following the delivery of those materials to the facility; and a copy
shall be included in the Tank Closure Report. A statement of agreement from the proposed
treatment, storage or disposal facility and certified transporters to accept hazardous or special
wastes shall be furnished to the Owner not less than 14 days before transporting any wastes. If
the Contractor selects a different facility than is identified in the contract, documentation shall be
provided for approval to certify that the facility is authorized and meets the standards specified in
40 CFR 264.

M. Spills: Immediate containment actions shall be taken as necessary to minimize effect of any spill or
leak. Cleanup shall be in accordance with applicable Federal, State, local laws and regulations, and
district policy at no additional cost to the Owner.

N. Tank Closure Report: Tank Closure Reports shall include the following information as a minimum:
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1. A cover letter signed by a Professional Engineer registered in the State in which the Project is
located certifying that all services involved have been performed in accordance with the terms
and conditions of this specification.

2. A narrative report describing what was encountered at each site, including:

condition of the UST.

any visible evidence of leaks or stained soils.

results of vapor monitoring readings.

actions taken including quantities of materials treated or removed.

reasons for selecting sample locations.

sample locations.

collection data such as time of collection and method of preservation.

reasons for backfilling site.

i. whether or not groundwater was encountered.

Copies of all analyses performed for disposal.

Copies of all waste analyses or waste profile sheets.

Copies of all certifications of final disposal signed by the responsible disposal installation official.

Information on who sampled, analyzed, transported, and accepted all wastes encountered,

including copies of manifests, waste profile sheets, land disposal restriction, notification and

certification forms, certificates of disposal, and other pertinent documentation.

7. Copies of all analyses performed for confirmation that underlying soil is not contaminated, with
copies of chain-of-custody for each sample. Analyses shall give the identification number of the
sample used. Sample identification numbers shall correspond to those provided on the one-line

Se@moaooTy
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drawings.

8. Scaled one-line drawings showing tank locations, limits of excavation, limits of contamination,
underground utilities within 15 m (50 feet) sample locations, and sample identification numbers.

9. Progress Photographs. The Contractor shall take a minimum of 4 views of the site showing such

things as the location of each tank, entrance/exit road, and any other notable site condition before
work begins. After work has been started at the site, the Contractor shall photographically record
activities at each work location daily. Photographs shall be 76.2 x 127.0 mm (3 x 5 inches) and
shall include:
Soil removal, handling, and sampling.
Unanticipated events such as discovery of additional contaminated areas.
Soil stockpile area.
Tank.
Site or task-specific employee respiratory and personal protection.
Fill placement and grading.
Post-construction photographs. After completion of work at each site, the Contractor shall
take a minimum of four (4) views of the site. Prints shall illustrate the condition and location
of work and the state of progress. The photographs shall be mounted and enclosed back-
to-back in a double face plastic sleeve punched to fit standard three ring binders. Each
color print shall show an information box, 40 x 90 mm (1-1/2 x 3-1/2 inches). The
information box for the 76.2 x 127.0 mm (3 x 5 inch) photographs shall be scaled down
accordingly, or taped to the bottom of the photo. The box shall be typewritten and arranged
as follows:

Project No.

Contract No.

Location

Contractor/Photographer

Photograph No. Date/Time:

Description

Direction of View

@~ooooTy
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Task Specification Specification Description

02 61 13 00 02411313 Selective Demolition

02611300 02 61 00 00 Excavation And Handling Of Contaminated Material
02 65 00 00 02411313 Selective Demolition

02 65 00 00 02 61 00 00 Excavation And Handling Of Contaminated Material
02 65 00 00 02611300 Underground Storage Tank Removal
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SECTION 03 01 30 71 - CONCRETE REHABILITATION

11

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for concrete rehabilitation.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Summary

1. This Section includes the following:

a. Removal of deteriorated concrete and reinforcement and subsequent replacement and
patching.

b. Floor joint repair.

C. Epoxy crack injection.

d. Corrosion-inhibiting treatment.

e. Polymer overlays.

f. Polymer sealers.

g. Steel structural reinforcement.

h. Composite structural reinforcement.

Submittals

1. Product Data: For each type of product indicated. Include material descriptions, chemical
composition, physical properties, test data, and mixing, preparation, and application instructions.

2. Formwork and Shoring Drawings: Prepared by or under the supervision of a qualified
professional engineer detailing formwork and temporary shoring and supports. Include schedule
and sequence for erection and removal relative to removal of deteriorated concrete and
reinforcement and subsequent repair and reinforcement.

3. Samples: Cured Samples of overlay and patching materials.

4, Rehabilitation Program: For each phase of rehabilitation process, including protection of

surrounding materials and Project site during operations. Describe in detail materials, methods,

equipment, and sequence of operations to be used for each phase of the Work.

a. If alternative materials and methods to those indicated are proposed for any phase of
rehabilitation work, submit substitution request and provide a written description of
proposed materials and methods, including evidence of successful use on other
comparable projects, and a testing program to demonstrate their effectiveness for this
Project.

Delivery, Storage, And Handling

1.

2.

3.
4,

Deliver materials to Project site in manufacturer's original and unopened containers, labeled with
type and name of products and manufacturers.

Comply with manufacturer's written instructions for minimum and maximum temperature
requirements and other conditions for storage.

Store cementitious materials off the ground, under cover, and in a dry location.

Store aggregates, covered and in a dry location, where grading and other required characteristics
can be maintained and contamination avoided.

Project Conditions

1.

August 2020

Environmental Limitations for Epoxies: Do not apply when air and substrate temperatures are
outside limits permitted by manufacturer. During hot weather, cool epoxy components before
mixing, store mixed products in shade, and cool unused mixed products to retard setting. Do not
apply to wet substrates unless approved by manufacturer.
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1.2

a. Use only Class A epoxies when substrate temperatures are below or are expected to go
below 40 deg F (5 deg C) within 8 hours.

b. Use only Class A or B epoxies when substrate temperatures are below or are expected to
go below 60 deg F (16 deg C) within 8 hours.

C. Use only Class C epoxies when substrate temperatures are above and are expected to

stay above 60 deg F (16 deg C) for 8 hours.

Cold-Weather Requirements for Cementitious Materials:

a. Do not apply unless air temperature is above 40 deg F (5 deg C) and will remain so for at
least 48 hours after completion of Work.

OR

Comply with the following procedures:

1) When air temperature is below 40 degF (5 degC), heat patching material
ingredients and existing concrete to produce temperatures between 40 and 90 deg F
(5 and 32 deg C).

2) When mean daily air temperature is between 25 and 40 deg F (minus 4 and plus 5
deg C), cover completed Work with weather-resistant insulating blankets for 48
hours after repair or provide enclosure and heat to maintain temperatures above 32
deg F (0 deg C) within the enclosure for 48 hours after repair.

3) When mean daily air temperature is below 25 deg F (minus 4 deg C), provide
enclosure and heat to maintain temperatures above 32 deg F (0 deg C) within the
enclosure for 48 hours after repair.

Hot-Weather Requirements for Cementitious Materials: Protect repair work when temperature
and humidity conditions produce excessive evaporation of water from patching materials.
Provide artificial shade and wind breaks, and use cooled materials as required. Do not apply to
substrates with temperatures of 90 deg F (32 deg C) and above.

Environmental Limitations for High-Molecular-Weight Methacrylate Sealers: Do not apply when
concrete surface temperature is below 55 deg F (13 deg C) or above 75 deg F (24 deg C) OR 90
deg F (32 deg C), as directed. Apply only to dry substrates OR substrates that have been dry for
at least 72 hours.

PRODUCTS

Bonding Agents

1.

Epoxy-Maodified, Cementitious Bonding and Anticorrosion Agent: Product that consists of water-
insensitive epoxy adhesive, portland cement, and water-based solution of corrosion-inhibiting
chemicals that forms a protective film on steel reinforcement.

Epoxy Bonding Agent: ASTM C 881/C 881M, Type Il OR V, as directed.

a. Thin Film Open Time: Not less than two OR six OR 24, as directed, hours.

Latex Bonding Agent: ASTM C 1059, Typel OR Il OR Il at exterior locations and where
indicated, Type | at other locations, as directed.

Mortar Scrub-Coat: 1 part portland cement complying with ASTM C 150, Type |, II, or lll and
1 part fine aggregate complying with ASTM C 144, except 100 percent passing a No. 16 (1.18-
mm) sieve.

Patching Mortar

1. Patching Mortar, General:
a. Overhead Patching Mortar: For overhead repairs, use patching mortar recommended by
manufacturer for overhead use and as specified in this Article.
b. Coarse Aggregate for Adding to Patching Mortar: Washed aggregate complying with
ASTM C 33, Size No.8, Class5S. Add only as permitted by patching mortar
manufacturer.
Concrete Rehabilitation August 2020
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Job-Mixed Patching Mortar: 1 part portland cement complying with ASTM C 150, Type I, II, or llI
and 2-1/2 parts fine aggregate complying with ASTM C 144, except 100 percent passing a No. 16
(1.18-mm) sieve.

Cementitious Patching Mortar: Packaged, dry mix complying with ASTM C 928.
Polymer-Modified, Cementitious Patching Mortar: Packaged, dry mix complying with
ASTM C 928, that contains a non-redispersible latex additive as either a dry powder or a separate
liquid that is added during mixing.

Polymer-Modified, Silica-Fume-Enhanced, Cementitious Patching Mortar: Packaged, dry mix
complying with ASTM C 928, that contains silica fume complying with ASTM C 1240 and a non-
redispersible latex additive as either a dry powder or a separate liquid that is added during
mixing.

C. Concrete

7.
8.
9.

Concrete Materials and Admixtures: Comply with Division 03 Section "Cast-in-place Concrete".
Steel and Fiber Reinforcement and Reinforcement Accessories: Comply with Division 03 Section
"Cast-in-place Concrete".

Form-Facing Materials: Comply with Division 03 Section "Cast-in-place Concrete".

Shotcrete: Comply with Division 03 Section "Shotcrete".

Preplaced Aggregate: Washed aggregate complying with ASTM C 33, Class 5S, with 95 to 100
percent passing a 1-1/2-inch (37.5-mm) sieve, 40 to 80 percent passing a 1-inch (25-mm) sieve,
20 to 45 percent passing a 3/4-inch (19-mm) sieve, 0 to 10 percent passing a 1/2-inch (12.5-mm)
sieve, and 0 to 2 percent passing a 3/8-inch ((9.5-mm)) sieve OR 100 percent passing a 1-1/2-
inch (37.5-mm) sieve, 95 to 100 percent passing a 1l-inch (25-mm) sieve, 40 to 80 percent
passing a 3/4-inch (19-mm) sieve, 0 to 15 percent passing a 1/2-inch (12.5-mm) sieve, and 0 to 2
percent passing a 3/8-inch (9.5-mm) sieve, as directed.

Fine Aggregate for Grout Used with Preplaced Aggregate: Fine aggregate complying with
ASTM C 33, but with 100 percent passing a No. 8 (2.36-mm) sieve, 95 to 100 percent passing a
No. 16 (1.18-mm) sieve, 55 to 80 percent passing a No. 30 (0.6-mm) sieve, 30 to 55 percent
passing a No. 50 (0.3-mm) sieve, 10 to 30 percent passing a No. 100 (0.15-mm) sieve, 0 to 10
percent passing a No. 200 (0.075-mm) sieve, and having a fineness modulus of 1.30 to 2.10.
Grout Fluidifier for Grout Used with Preplaced Aggregate: ASTM C 937.

Portland Cement for Grout Used with Preplaced Aggregate: ASTM C 150.

Pozzolans for Grout Used with Preplaced Aggregate: ASTM C 618.

D. Miscellaneous Materials

1.

2.

3.

10.

August 2020

Epoxy Joint Filler: 2-component, semirigid, 100 percent solids, epoxy resin with a Type A Shore
durometer hardness of at least 80 per ASTM D 2240.

Polyurea Joint Filler: 2-component, semirigid, 100 percent solids, polyurea resin with a Type A
Shore durometer hardness of at least 80 per ASTM D 2240.

Epoxy Crack Injection Adhesive: ASTM C 881/C 881M, Type | OR IV, as directed, Grade 1,
except for gel time OR solvent free, as directed.

Capping Adhesive: Product manufactured for use with crack injection adhesive by same
manufacturer.

Corrosion-Inhibiting Treatment Materials: Water-based solution of alkaline corrosion-inhibiting
chemicals that penetrates concrete by diffusion and forms a protective film on steel
reinforcement.

Polymer Overlay: Epoxy adhesive complying with ASTM C 881/C 881M, Type IIl.

Aggregate for Use with Polymer Overlay: Oven-dried, washed silica sand complying with
ACI 503.3.

Polymer Sealer: Low-viscosity epoxy or high-molecular-weight methacrylate penetrating sealer
recommended by manufacturer for application to exterior concrete traffic surfaces.
Methylmethacrylate Sealer/Brighteners: Clear low-viscosity sealer recommended by
manufacturer for sealing exterior exposed-aggregate concrete, and formulated to bring out color
of aggregates and give concrete a wet look.

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
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13

11.

12.

13.

Mixes

wn

I

a. After fabricating, prepare surfaces to comply with SSPC-SP 6/NACE No. 3, "Commercial
Blast Cleaning."

b. For minimum protection to steel after preparation, apply one coat of lead- and chromate-
free, modified-alkyd primer complying with MPI#76 and one coat of alkyd-gloss enamel
complying with MPI#96.

C. After preparation, apply two-coat high-performance coating system consisting of organic
zinc-rich primer, complying with SSPC-Paint 20 or SSPC-Paint 29 and topcoat of high-
build, urethane or epoxy coating recommended by manufacturer for application over
specified zinc-rich primer. Comply with coating manufacturer's written directions and with
requirements in SSPC-PA 1, "Paint Application Specification No.1: Shop, Field, and
Maintenance Painting of Steel," for shop painting.

Bolts, Nuts, and Washers: Carbon steel; ASTM A 307, Grade A (ASTM F 568M, Property

Class 4.6), for bolts; ASTM A563 (ASTM A 563M), Grade A, for nuts; and ASTM F 436

(ASTM F 436M) for washers; hot-dip or mechanically zinc coated.

Postinstalled Anchors: Chemical or expansion anchors, made from stainless-steel components

complying with ASTM F593 and ASTM F 594, Alloy Groupl or 2 (ASTMF 738M and

ASTM F 836M, Alloy Group Al or A4) for bolts and nuts; ASTM A 666 or ASTM A 276, Type 304

or 316, for anchors, with capability to sustain, without failure, a load equal to four times the load

imposed, as determined by testing per ASTM E 488, conducted by a qualified independent
testing agency.

Composite Structural Reinforcement: Manufacturer's system consisting of carbon OR glass, as

directed,-fiber reinforcement in the form of preimpregnated sheets or tow sheet with field-applied

saturant, and epoxy primers, fillers, adhesives, saturants, and topcoats, designed for use as
external structural reinforcement for concrete.

Mix products, in clean containers, according to manufacturer's written instructions.

a. Add clean silica sand and coarse aggregates to products only as recommended by
manufacturer.

b. Do not add water, thinners, or additives unless recommended by manufacturer.

C. When practical, use manufacturer's premeasured packages to ensure that materials are
mixed in proper proportions. When premeasured packages are not used, measure
ingredients using graduated measuring containers; do not estimate quantities or use
shovel or trowel as unit of measure.

d. Do not mix more materials than can be used within recommended open time. Discard
materials that have begun to set.

Mortar Scrub-Coat: Mix with enough water to provide consistency of thick cream.

Dry-Pack Mortar: Mix with just enough liquid to form damp cohesive mixture that can be

squeezed by hand into a ball but is not plastic.

Concrete: Comply with Division 03 Section "Cast-in-place Concrete".

Shotcrete: Comply with Division 03 Section "Shotcrete".

Grout for Use with Preplaced Aggregate: Proportion according to ASTM C 938. Add grout

fluidifier to mixing water followed by cementitious materials and then fine aggregate.

EXECUTION

Examination

1.

2.

Notify the Owner seven days in advance of dates when areas of deteriorated or delaminated
concrete and deteriorated reinforcing bars will be located.

Locate areas of deteriorated or delaminated concrete using hammer or chain drag sounding and
mark boundaries. Mark areas for removal by simplifying and squaring off boundaries. At
columns and walls make boundaries level and plumb, unless otherwise indicated.
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3. Locate at least three reinforcing bars using a pachometer, and drill test holes to determine depth
of cover. Calibrate pachometer, using depth of cover measurements, and verify depth of cover in
removal areas using pachometer.

B. Preparation
1. Protect people, motor vehicles, equipment, surrounding construction, Project site, plants, and
surrounding buildings from injury resulting from concrete rehabilitation work.
a. Erect and maintain temporary protective covers over pedestrian walkways and at points of

entrance and exit for people and vehicles, unless such areas are made inaccessible during
the course of concrete rehabilitation work. Construct covers of tightly fitted, 3/4-inch (19-
mm) exterior-grade plywood supported at 16 inches (405 mm) o.c. and covered with
asphalt roll roofing.

b. Protect adjacent equipment and surfaces by covering them with heavy polyethylene film
and waterproof masking tape or a liquid strippable masking agent. If practical, remove
items, store, and reinstall after potentially damaging operations are complete.

C. Neutralize and collect alkaline and acid wastes according to requirements of authorities
having jurisdiction, and dispose of by legal means off the Owner's property.
d. Dispose of runoff from wet operations by legal means and in a manner that prevents soil

erosion, undermining of paving and foundations, damage to landscaping, and water
penetration into building interiors.

e. Collect runoff from wet operations and dispose of by legal means off the Owner's property.
2. Shoring: Install temporary supports before beginning concrete removal.
3. Concrete Removal:
a. Saw-cut perimeter of areas indicated for removal to a depth of at least 1/2 inch (13 mm).
Make cuts perpendicular to concrete surfaces and no deeper than cover on reinforcement.
b. Remove deteriorated and delaminated concrete by breaking up and dislodging from
reinforcement.
C. Remove additional concrete, if necessary, to provide a depth of removal of at least 1/2 inch
(13 mm) over entire removal area.
d. Where half or more of the perimeter of reinforcing bar is exposed, bond between

reinforcing bar and surrounding concrete is broken, or reinforcing bar is corroded, remove
concrete from entire perimeter of bar and to provide at least a 3/4-inch (19-mm) clearance

around bar.

e. Test areas where concrete has been removed by tapping with hammer, and remove
additional concrete until unsound and disbonded concrete is completely removed.

f. Provide fractured aggregate surfaces with a profile of at least 1/8 inch (3 mm) that are

approximately perpendicular or parallel to original concrete surfaces. At columns and
walls, make top and bottom surfaces level, unless otherwise directed.

g. Thoroughly clean removal areas of loose concrete, dust, and debris.

4, Reinforcing Bar Preparation: Remove loose and flaking rust from reinforcing bars by high-
pressure water cleaning OR abrasive blast cleaning OR needle scaling OR wire brushing, as
directed, until only tightly bonded light rust remains.

a. Where section loss of reinforcing bar is more than 25 percent, or 20 percent in 2 or more
adjacent bars, cut bars and remove and replace. Remove additional concrete as
necessary to provide at least 3/4-inch (19-mm) clearance at existing and replacement bars.
Splice replacement bars to existing bars according to ACI 318 (ACI 318M), by lapping,
welding, or using mechanical couplings.

5. Preparation of Floor Joints for Repair: Saw-cut joints full width to edges and depth of spalls, but
not less than 3/4 inch (19 mm) OR 1 inch (25 mm) OR 2 inches (50 mm), as directed, deep.
Clean out debris and loose concrete; vacuum or blow clear with compressed air.

6. Surface Preparation for Corrosion-Inhibiting Treatment: Clean concrete by low-pressure water
cleaning OR detergent scrubbing OR sand blasting, as directed, to remove dirt, oils, films, and
other materials detrimental to treatment application. Allow surface to dry before applying
corrosion-inhibiting treatment.
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10.

Surface Preparation for Overlays: Remove delaminated material and deteriorated concrete
surface material. Roughen surface of concrete by sand blasting OR shot blasting OR scarifying
OR needle scaling OR high-pressure water jetting OR scabbling OR flame blasting OR milling, as
directed, to produce a surface profile matching CSP3 OR 4 OR50OR 6 OR7 OR 8 OR 9, as
directed, per ICRI 03732. Sweep and vacuum roughened surface to remove debris followed by
low-pressure water cleaning.

Surface Preparation for Sealers: Clean concrete by shot blasting OR low-pressure water
cleaning OR detergent scrubbing, as directed, to remove dirt, oils, films, and other materials
detrimental to sealer application.

Surface Preparation for Sealers: Acid etch surface of concrete to produce a surface profile
matching CSP 1 per ICRI 03732. Prepare surface for acid etching by detergent scrubbing to
remove oils and films that may prevent acid penetration.

a. Remove excess acid solution, reaction products, and debris by squeegeeing or vacuuming.
b. Scrub surface with an alkaline detergent, rinse, and squeegee or vacuum.

C. Check acidity of surface with pH test paper and continue rinsing until pH is acceptable.

d. When pH is acceptable and surface is clean, vacuum dry.

Surface Preparation for Composite Structural Reinforcement: Remove delaminated material and
deteriorated concrete surface material. Clean concrete where reinforcement and epoxy patching
mortar is to be applied by low-pressure water cleaning OR detergent scrubbing, as directed, to
remove dirt, oils, films, and other materials detrimental to epoxy application. Roughen surface of
concrete by sand blasting.

C. Application

1.

2.

General: Comply with manufacturer's written instructions and recommendations for application of

products, including surface preparation.

Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent: Apply to reinforcing bars and

concrete by stiff brush or hopper spray according to manufacturer's written instructions. Apply to

reinforcing bars in two coats, allowing first coat to dry two to three hours before applying second
coat. Allow to dry before placing patching mortar or concrete.

Epoxy Bonding Agent: Apply to reinforcing bars and concrete by brush, roller, or spray according

to manufacturer's written instructions, leaving no pinholes or other uncoated areas. Apply to

reinforcing bars in at least two coats, allowing first coat to dry before applying second coat. Apply
patching mortar or concrete while epoxy is still tacky. If epoxy dries, recoat before placing
patching mortar or concrete.

Latex Bonding Agent, Typell: Mix with portland cement and scrub into concrete surface

according to manufacturer's written instructions. Apply patching mortar or concrete while bonding

agent is still wet. If bonding agent dries, recoat before placing patching mortar or concrete.

Latex Bonding Agent, Type I: Apply to concrete by brush roller or spray. Allow to dry before

placing patching mortar or concrete.

Mortar Scrub-Coat: Dampen repair area and surrounding concrete 6 inches (150 mm) beyond

repair area. Remove standing water and apply scrub-coat with a brush, scrubbing it into surface

and thoroughly coating repair area. If scrub-coat dries, recoat before applying patching mortar or
concrete.

Patching Mortar: Unless otherwise recommended by manufacturer, apply as follows:

a. Wet substrate thoroughly and then remove standing water. Scrub a slurry of neat patching
mortar mixed with latex bonding agent into substrate, filling pores and voids.

b. Place patching mortar by troweling toward edges of patch to force intimate contact with
edge surfaces. For large patches, fill edges first and then work toward center, always
troweling toward edges of patch. At fully exposed reinforcing bars, force patching mortar to
fill space behind bars by compacting with trowel from sides of bars.

C. For vertical patching, place material in lifts of not more than 1 inch (25 mm) OR 1-1/2
inches (38 mm) OR 2 inches (50 mm) OR 3 inches (75 mm), as directed, nor less than 1/8
inch (3 mm) OR 1/4 inch (6 mm), as directed. Do not feather edge.

Concrete Rehabilitation August 2020

03013071-6 County of Santa Clara Roads and Airports Department,

JOC-RAD-2020-01



03 - Concrete

d. For overhead patching, place material in lifts of not more than 1 inch (25 mm) OR 1-1/2
inches (38 mm) OR 2 inches (50 mm), as directed, nor less than 1/8 inch (3 mm) OR 1/4
inch (6 mm), as directed. Do not feather edge.

e. After each lift is placed, consolidate material and screed surface.

Where multiple lifts are used, score surface of lifts to provide a rough surface for

application of subsequent lifts. Allow each lift to reach final set before placing subsequent

lifts.

g. Allow surfaces of lifts that are to remain exposed to become firm and then finish to a
smooth OR rough, as directed, surface with a wood or sponge float OR broom or burlap
drag, as directed.

h. Wet-cure cementitious patching materials, including polymer-modified, cementitious
patching materials, for not less than seven days by water-fog spray or water-saturated
absorptive cover.

8. Dry-Pack Mortar: Use for deep cavities and where indicated. Unless otherwise recommended by
manufacturer, apply as follows:

a. Provide forms where necessary to confine patch to required shape.

b. Wet substrate and forms thoroughly and then remove standing water.

C. Place dry-pack mortar into cavity by hand, and compact into place with a hardwood drive
stick and mallet or hammer. Do not place more material at a time than can be properly
compacted. Continue placing and compacting until patch is approximately level with
surrounding surface.

d. After cavity is filled and patch is compacted, trowel surface to match profile and finish of
surrounding concrete. A thin coat of patching mortar may be troweled into the surface of
patch to help obtain required finish.

—h

e. Wet-cure patch for not less than seven days by water-fog spray or water-saturated
absorptive cover.
9. Concrete: Place according to Division 03 Section "Cast-in-place Concrete" and as follows:
a. Apply epoxy-modified, cementitious bonding and anticorrosion agent OR epoxy bonding

agent, as directed, to reinforcement and concrete substrate.
b. Apply latex bonding agent OR Type I, latex bonding agent OR mortar scrub-coat, as
directed, to concrete substrate.

C. Use vibrators to consolidate concrete as it is placed.

d. At unformed surfaces, screed concrete to produce a surface that when finished with
patching mortar will match required profile and surrounding concrete.

e. Where indicated place concrete by form and pump method.

1) Design and construct forms to resist pumping pressure in addition to weight of wet
concrete. Seal joints and seams in forms and junctions of forms with existing
concrete.

2) Pump concrete into place, releasing air from forms as concrete is introduced. When
formed space is full, close air vents and pressurize to 14 psi (96 kPa).

f. Wet-cure concrete for not less than seven days by leaving forms in place or keeping
surfaces continuously wet by water-fog spray or water-saturated absorptive cover.
g. Fill placement cavities with dry-pack mortar and repair voids with patching mortar. Finish

to match surrounding concrete.
10. Shotcrete: Place according to Division 03 Section "Shotcrete" and as follows:
a. Apply epoxy-modified, cementitious bonding and anticorrosion agent OR epoxy bonding
agent, as directed, to reinforcement and concrete substrate.
b. Apply latex bonding agent OR Type I, latex bonding agent OR mortar scrub-coat, as
directed, to concrete substrate.
C. Screed and finish shotcrete to produce a surface matching required profile and surrounding
concrete.
11. Grouted Preplaced Aggregate Concrete: Use for column and wall repairs OR where indicated, as
directed. Place as follows:
a. Design and construct forms to resist pumping pressure in addition to weight of wet grout.
Seal joints and seams in forms and junctions of forms with existing concrete.
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b. Apply epoxy-modified, cementitious bonding and anticorrosion agent OR epoxy bonding
agent, as directed, to reinforcement and concrete substrate.

C. Place aggregate in forms, consolidating aggregate as it is placed. Pack aggregate into
upper areas of forms to achieve intimate contact with concrete surfaces.

d. Fill forms with water to thoroughly dampen aggregate and substrates. Drain water from
forms before placing grout.

e. Pump grout into place at bottom of preplaced aggregate, forcing grout upward. Release air

from forms at top as grout is introduced. When formed space is full and grout flows from
air vents, close vents and pressurize to 14 psi (96 kPa).

f. Wet-cure concrete for not less than seven days by leaving forms in place or keeping
surfaces continuously wet by water-fog spray or water-saturated absorptive cover.
Repair voids with patching mortar and finish to match surrounding concrete.

12. Jomt Filler: Install in nonmoving floor joints where indicated.

a. Install filler to a depth of at least 3/4 inch (19 mm) OR 1 inch (25 mm) OR 2 inches (50
mm), as directed. Use fine silica sand no more than 1/4 inch (6 mm) deep to close base
of joint. Do not use sealant backer rods or compressible fillers below joint filler.

b. Install filler so that when cured, it is flush at top surface of adjacent concrete. If necessary,
overfill joint and remove excess when filler has cured.

13. Epoxy Crack Injection: Comply with manufacturer's written instructions and the following:

a. Clean areas to receive capping adhesive of oil, dirt, and other substances that would
interfere with bond, and clean cracks with oil-free compressed air or low-pressure water to
remove loose particles.

b. Place injection ports as recommended by epoxy manufacturer, spacing no farther apart
than thickness of member being injected. Seal injection ports in place with capping
adhesive.

C. Seal cracks at exposed surfaces with a ribbon of capping adhesive at least 1/4 inch (6 mm)
thick by 1 inch (25 mm) wider than crack.

d. Inject cracks wider than 0.003 inch (0.075 mm) to a depth of 8 inches (200 mm) or to a
width of less than 0.003 inch (0.075 mm), whichever is less.

e. Inject epoxy adhesive, beginning at widest part of crack and working toward narrower
parts. Inject adhesive into ports to refusal, capping adjacent ports when they extrude
epoxy. Cap injected ports and inject through adjacent ports until crack is filled.

f. After epoxy adhesive has set, remove injection ports and grind surfaces smooth.

14. Corrosion-Inhibiting Treatment:  Apply by brush, roller, or airless spray in two coats at
manufacturer's recommended application rate. Remove film of excess treatment by high-
pressure washing before patching treated concrete or applying a sealer or overlay.

15. Polymer Overlay: Apply according to ACI 503.3.

a. Apply to traffic-bearing surfaces, including parking areas and walks.

16. Polymer Sealer. Apply by brush, roller, or airless spray at manufacturer's recommended
application rate.

a. Apply to traffic-bearing surfaces, including parking areas and walks.

17. Methylmethacrylate Sealer/Brighteners: Apply by brush, roller, or airless spray at manufacturer's
recommended application rate.

a. Apply to exterior concrete surfaces that are exposed to view, excluding traffic-bearing
surfaces.

18. Composite Structural Reinforcement Using Preimpregnated Fiber Sheet: Unless otherwise
recommended by manufacturer, apply as follows:

a. Patch surface defects with epoxy mortar and allow to set before beginning reinforcement
application.

b. Apply epoxy adhesive to a thickness of 1/16 inch (1.6 mm) to prepared concrete surfaces
in areas where composite structural reinforcement will be applied.

C. Clean preimpregnated fiber sheet with acetone or other suitable solvent, and apply epoxy
adhesive to a thickness of 1/16 inch (1.6 mm).
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e.

Apply adhesive-coated fiber sheet to adhesive-coated concrete within open time of epoxy
adhesive, and roll with a hard rubber roller until fiber sheet is fully embedded in adhesive,
air pockets are removed, and adhesive is forced out from beneath fiber sheet at edges.
Apply additional layers as indicated using same procedure.

19. Composite Structural Reinforcement Using Fiber Tow Sheet and Saturant: Unless otherwise
recommended by manufacturer, apply as follows:

a.

b.

d.
e.

Apply epoxy primer using brush or short nap roller to prepared concrete surfaces in areas
where composite structural reinforcement will be applied.

After primer has set, patch surface defects with epoxy filler and allow to set before
beginning reinforcement application.

Apply epoxy saturant to fiber tow sheet or primed and patched surface with 3/8-inch- (10-
mm-) nap roller. Apply fiber tow sheet to primed and patched surface while saturant is still
wet, using pressure roller to remove air pockets. Remove paper backing from fiber tow
sheet and apply additional epoxy as needed to fully saturate tow sheet.

Apply additional layers as indicated, fully saturating each with epoxy.

After saturant has cured, apply protective topcoat by brush, roller or spray.

D. Field Quality Control

1. Testing Agency: Engage a qualified testing agency to sample materials and perform tests as

follows:

a. Patching Mortar, Packaged Mixes: <Insert number> randomly selected samples tested
according to ASTM C 928.

b. Patching Mortar, Field Mixed: <Insert number> randomly selected samples tested for
compressive strength according to ASTM C 109/C 109M.

C. Concrete: As specified in Division 03 Section "Cast-in-place Concrete".

d. Shotcrete: As specified in Division 03 Section "Shotcrete".

e. Grouted Preplaced Aggregate: Tested for compressive strength of grout according to
ASTM C 942,
1) Testing Frequency: One sample for each 25 cu. yd. (19 cu. m) of grout or fraction

thereof, but not less than one sample for each day's work.

f. Joint Filler: Core drilled samples to verify proper installation.
1) Testing Frequency: One sample for each 100 feet (30 m) of joint filled.
2) Where samples are taken, fill holes with joint filler.

g. Epoxy Crack Injection: Core drilled samples to verify proper installation.

1) Testing Frequency: 3 samples from mockup and 1 sample for each 100 feet (30 m)
of crack injected.
2) Where samples are taken, fill holes with epoxy mortar.

END OF SECTION 0301 30 71
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SECTION 03 11 13 00 - CAST-IN-PLACE CONCRETE

1.1

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for cast-in-place concrete.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Summary

1. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete
materials, mixture design, placement procedures, and finishes, for the following:

a. Footings.

b. Foundation walls.

C. Slabs-on-grade.

d. Suspended slabs.

e. Concrete toppings.

f. Building frame members.

g. Building walls.

Definitions

1. Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements.

Submittals

1. Product Data: For each type of product indicated.

2. LEED Submittals:

a. Product Data for Credit MR 4.1 and Credit MR 4.2, as directed: For products having
recycled content, documentation indicating percentages by weight of postconsumer and
preconsumer recycled content.

1) Include statement indicating costs for each product having recycled content.

b. Design Mixtures for Credit ID 1.1: For each concrete mixture containing fly ash as a
replacement for portland cement or other portland cement replacements and for equivalent
concrete mixtures that do not contain portland cement replacements.

3. Design Mixtures: For each concrete mixture.

4, Shop Drawings: For steel reinforcement and formwork. Material test reports OR certificates, as

directed.

Quality Assurance

1.

August 2020

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products

and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.

a. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

Testing Agency Qualifications: An independent agency, acceptable to authorities having

jurisdiction, as directed, qualified according to ASTM C 1077 and ASTM E 329 for testing

indicated, as documented according to ASTM E 548.

ACI Publications: Comply with the following unless modified by requirements in the Contract

Documents:

a. ACI 301, "Specification for Structural Concrete,” Sections 1 through 5 OR Sections 1
through 5 and Section 7, "Lightweight Concrete", as directed.

b. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
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4.

5.

Concrete Testing Service: Engage a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.
Preinstallation Conference: Conduct conference at Project site.

F. Delivery, Storage, And Handling

1. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and
damage. Avoid damaging coatings on steel reinforcement, as directed.

2. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other
contaminants.

1.2 PRODUCTS
A. Form-Facing Materials

1. Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

2. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

3. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic,
paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not exceeding
specified formwork surface class. Provide units with sufficient wall thickness to resist plastic
concrete loads without detrimental deformation.

4, Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic
concrete loads without detrimental deformation.

5. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally sufficient
to support weight of plastic concrete and other superimposed loads.

6. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum.

7. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.

8. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain,
or adversely affect concrete surfaces and will not impair subsequent treatments of concrete
surfaces.

a. Formulate form-release agent with rust inhibitor for steel form-facing materials.
9. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form

ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

a. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane of
exposed concrete surface.

b. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 mm) in diameter
in concrete surface.

C. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or

waterproofing.

B. Steel Reinforcement

1. Recycled Content of Steel Products: Provide products with an average recycled content of steel
products so postconsumer recycled content plus one-half of preconsumer recycled content is not
less than 25 OR 60, as directed, percent.

2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

3. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

4, Galvanized Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420) OR
ASTM A 706/A 706M, as directed, deformed bars, ASTM A 767/A 767M, Class| OR II, as
directed, zinc coated after fabrication and bending.

5. Epoxy-Coated Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420) OR
ASTM A 706/A 706M, as directed, deformed bars, ASTM A 775/A 775M OR
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10.

11.

12.
13.

14.

ASTM A 934/A 934M, as directed, epoxy coated, with less than 2 percent damaged coating in
each 12-inch (300-mm) bar length.

Stainless-Steel Reinforcing Bars: ASTM A 955/A 955M, Grade 60 (Grade 420), Type 304 OR
316L, as directed, deformed.

Steel Bar Mats: ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60
(Grade 420) OR ASTM A 706/A 706M, as directed, deformed bars, assembled with clips.
Plain-Steel Wire: ASTM A 82, as drawn OR galvanized, as directed.

Deformed-Steel Wire: ASTM A 496.

Epoxy-Coated Wire: ASTM A 884/A 884M, Class A, Type 1 coated, as-drawn, plain-steel-wire
OR deformed-steel wire, as directed, with less than 2 percent damaged coating in each 12-inch
(300-mm) wire length.

Plain-Steel Welded Wire Reinforcement: ASTM A 1064, plain, fabricated from as-drawn steel
wire into flat sheets.

Deformed-Steel Welded Wire Reinforcement: ASTM A 497, flat sheet.

Galvanized-Steel Welded Wire Reinforcement: ASTM A 1064, plain, fabricated from galvanized
steel wire into flat sheets.

Epoxy-Coated Welded Wire Reinforcement: ASTM A 884/A 884M, Class A coated, Type 1, plain
OR deformed, as directed, steel.

C. Reinforcement Accessories

1.

2.

3.

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut bars true to
length with ends square and free of burrs.

Epoxy-Coated Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars,
ASTM A 775/A 775M epoxy coated.

Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on
reinforcement and complying with ASTM A 775/A 775M.

Zinc Repair Material: ASTM A 780, zinc-based solder, paint containing zinc dust, or sprayed
zinc.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice,” of greater
compressive strength than concrete and as follows:

a. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use
CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.

b. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire
bar supports.

C. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar
supports.

D. Concrete Materials

1.

August 2020

Cementitious Material: Use the following cementitious materials, of the same type, brand, and

source, throughout Project:

a. Portland Cement: ASTM C 150, Type | OR 1l OR I/l OR 1ll OR V, as directed, gray OR
white, as directed. Supplement with the following:

1) Fly Ash: ASTM C 618, Class C OR F, as directed.
2) Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

b. Blended Hydraulic Cement: ASTM C 595, Type IS, portland blast-furnace slag OR IP,
portland-pozzolan OR | (PM), pozzolan-modified portland OR | (SM), slag-modified
Portland, as directed, cement.

Silica Fume: ASTM C 1240, amorphous silica.

Normal-Weight Aggregates: ASTM C 33, graded, 1-1/2-inch (38-mm) OR 1-inch (25-mm) OR

3/4-inch (19-mm), as directed, nominal maximum coarse-aggregate size.

a. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Lightweight Aggregate: ASTM C 330, 1-inch (25-mm) OR 3/4-inch (19-mm) OR 1/2-inch (13-mm)

OR 3/8-inch (10-mm), as directed, nominal maximum aggregate size.
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5. Water: ASTM C 94/C 94M and potable, as directed.

E. Admixtures
1. Air-Entraining Admixture: ASTM C 260.

2. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in
hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.

Plasticizing and Retarding Admixture; ASTM C 1017/C 1017M, Type Il

3. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or
mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing
chloride reactions with steel reinforcement in concrete and complying with ASTM C 494/C 494M,
Type C.

4, Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-
accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a
protective barrier and minimizing chloride reactions with steel reinforcement in concrete.

5. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing
admixtures; color stable, free of carbon black, as directed, nonfading, and resistant to lime and
other alkalis.

a. Color: As indicated by manufacturer's designation OR Match the Owner's sample OR As
selected by the Owner from manufacturer's full range, as directed.

~poooTw

F. Fiber Reinforcement

1. Carbon-Steel Fiber: ASTM A 820, deformed, minimum of 1.5 inches (38 mm) OR 2 inches (50
mm) OR 2.4 inches (60 mm), as directed, long, and aspect ratio of 35 to 40 OR 45 to 50 OR 60
to 65, as directed.

a. Fiber: Type 1, cold-drawn wire OR 2, cut sheet, as directed.

2. Synthetic Micro-Fiber: Monofilament or fibrillated polypropylene micro-fibers engineered and
designed for use in concrete, complying with ASTM C 1116/ C 1116M , Type lll, 1/2 to 1-1/2
inches (13 to 38 mm) OR 1 to 2-1/4 inches (25 to 57 mm)long.

3. Synthetic Macro-Fiber: Polyolefin macro-fibers engineered and designed for use in concrete,
complying with ASTM C 1116/C 1116M, Type lll, 1 to 2-1/4 inches (25 to 57 mm) long.

G. Waterstops

1. Flexible Rubber Waterstops: CE CRD-C 513, with factory-installed metal eyelets, as directed,
for embedding in concrete to prevent passage of fluids through joints. Factory fabricate corners,
intersections, and directional changes.

a. Profile: Flat, dumbbell with center bulb OR Flat, dumbbell without center bulb OR Ribbed
with center bulb OR Ribbed without center bulb OR As indicated, as directed.

b. Dimensions: 4 inches by 3/16 inch thick (100 mm by 4.75 mm thick) OR 6 inches by 3/8
inch thick (150 mm by 10 mm thick) OR 9 inches by 3/8 inch thick (225 mm by 10 mm
thick), as directed; nontapered.

2. Chemically Resistant Flexible Waterstops: Thermoplastic elastomer rubber waterstops with
factory-installed metal eyelets, as directed, for embedding in concrete to prevent passage of
fluids through joints; resistant to oils, solvents, and chemicals. Factory fabricate corners,
intersections, and directional changes.

a. Profile: Flat, dumbbell with center bulb OR Flat, dumbbell without center bulb OR Ribbed
with center bulb OR Ribbed without center bulb OR As indicated, as directed.

b. Dimensions: 4 inches by 3/16 inch thick (100 mm by 4.75 mm thick) OR 6 inches by 3/16
inch thick (150 mm by 4.75 mm thick) OR 6 inches by 3/8 inch thick (150 mm by 10 mm
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thick) OR 9 inches by 3/16 inch thick (225 mm by 4.75 mm thick) OR 9 inches by 3/8 inch
thick (225 mm by 10 mm thick), as directed; nontapered.

Flexible PVC Waterstops: CE CRD-C 572, with factory-installed metal eyelets, as directed, for

embedding in concrete to prevent passage of fluids through joints. Factory fabricate corners,

intersections, and directional changes.

a. Profile: Flat, dumbbell with center bulb OR Flat, dumbbell without center bulb OR Ribbed
with center bulb OR Ribbed without center bulb OR As indicated, as directed.

b. Dimensions: 4 inches by 3/16 inch thick (100 mm by 4.75 mm thick) OR 6 inches by 3/8
inch thick (150 mm by 10 mm thick) OR 9 inches by 3/8 inch thick (225 mm by 10 mm
thick), as directed; nontapered.

Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, butyl

rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 3/4

by 1 inch (19 by 25 mm).

Self-Expanding Rubber Strip Waterstops:  Manufactured rectangular or trapezoidal strip,

bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive bonding to concrete,

3/8 by 3/4 inch (10 by 19 mm).

H. Vapor Retarders

1.

Plastic Vapor Retarder:

a. ASTM E 1745, Class A. Include manufacturer's recommended adhesive or pressure-
sensitive tape.
b. ASTM E 1745, Class B. Include manufacturer's recommended adhesive or pressure-

sensitive tape.

C. ASTM E 1745, Class C, or polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25
mm) thick, as directed. Include manufacturer's recommended adhesive or pressure-
sensitive joint tape.

Bituminous Vapor Retarder: 110-mil- (2.8-mm-) thick, semiflexible, 7-ply sheet membrane

consisting of reinforced core and carrier sheet with fortified asphalt layers, protective

weathercoating, and removable plastic release liner. Furnish manufacturer's accessories
including bonding asphalt, pointing mastics, and self-adhering joint tape.

a. Water-Vapor Permeance: 0.00 grains/h x sq. ft. x inches Hg (0.00 ng/Pa x s x sg. m);
ASTM E 154.

b. Tensile Strength: 140 Ibf/in. (24.5 kN/m); ASTM E 154.

C. Puncture Resistance: 90 Ibf (400N); ASTM E 154.

Granular Fill: Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 448,

Size 57, with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a

No. 8 (2.36-mm) sieve.

Fine-Graded Granular Material:  Clean mixture of crushed stone, crushed gravel, and

manufactured or natural sand; ASTM D 448, Size 10, with 100 percent passing a 3/8-inch (9.5-

mm) sieve, 10 to 30 percent passing a No. 100 (0.15-mm) sieve, and at least 5 percent passing

No. 200 (0.075-mm) sieve; complying with deleterious substance limits of ASTM C 33 for fine

aggregates.

l. Floor And Slab Treatments

1.

August 2020

Slip-Resistive Emery Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing,
abrasive, crushed emery aggregate containing not less than 50 percent aluminum oxide and not
less than 20 percent ferric oxide; unaffected by freezing, moisture, and cleaning materials with
100 percent passing 3/8-inch (9.5-mm) OR No. 4 (4.75-mm) OR No. 8 (2.36-mm), as directed,
sieve.

Slip-Resistive Aluminum Granule Finish: Factory-graded, packaged, rustproof, nonglazing,
abrasive aggregate of not less than 95 percent fused aluminum-oxide granules.

Emery Dry-Shake Floor Hardener: Pigmented OR Unpigmented, as directed, factory-packaged,
dry combination of portland cement, graded emery aggregate, and plasticizing admixture; with
emery aggregate consisting of no less than 60 percent of total aggregate content.
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a. Color: As indicated by manufacturer's designation OR Match the Owner's sample OR As
selected by the Owner from manufacturer's full range, as directed.

Metallic Dry-Shake Floor Hardener. Pigmented OR Unpigmented, as directed, factory-

packaged, dry combination of portland cement, graded metallic aggregate, rust inhibitors, and

plasticizing admixture; with metallic aggregate consisting of no less than 65 percent of total

aggregate content.

a. Color: As indicated by manufacturer's designation OR Match the Owner's sample OR As
selected by the Owner from manufacturer's full range, as directed.

Unpigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry combination of portland

cement, graded quartz aggregate, and plasticizing admixture.

Pigmented Mineral Dry-Shake Floor Hardener: Factory-packaged, dry combination of portland

cement, graded quartz aggregate, color pigments, and plasticizing admixture. Use color

pigments that are finely ground, nonfading mineral oxides interground with cement.

a. Color: As indicated by manufacturer's designation OR Match the Owner's sample OR As
selected by the Owner from manufacturer's full range, as directed.

Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of inorganic

silicate or siliconate materials and proprietary components; odorless; colorless; that penetrates,

hardens, and densifies concrete surfaces.

J. Liquid Floor Treatments

1.

Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of inorganic
silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens,
and densifies concrete surfaces.

Penetrating Liquid Floor Treatments for Polished Concrete Finish: Clear, waterborne solution of
inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates,
hardens, and is suitable for polished concrete surfaces.

K. Curing Materials

1. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to
fresh concrete.

2. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sq. yd. (305 g/sg. m) when dry.

3. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

4. Water: Potable.

5. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

6. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor
covering, as directed.

7. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 18 to
25 percent solids, nondissipating, certified by curing compound manufacturer to not interfere with
bonding of floor covering, as directed.

8. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,
Type 1, Class A.

9. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1,
Class A.

L. Related Materials

1. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber OR
ASTM D 1752, cork or self-expanding cork, as directed.

2. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A
shore durometer hardness of 80 OR aromatic polyurea with a Type A shore durometer hardness
range of 90 to 95, as directed, per ASTM D 2240.

3. Bonding Agent: ASTM C 1059, Type Il, non-redispersible, acrylic emulsion or styrene butadiene.
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Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing

and bonding to damp surfaces, of class suitable for application temperature and of grade to suit

requirements, and as follows:

a. Types | and Il, non-load bearing OR IV and V, load bearing, as directed, for bonding
hardened or freshly mixed concrete to hardened concrete.

Reglets: Fabricate reglets of not less than 0.0217-inch- (0.55-mm-) thick, galvanized steel sheet.

Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris.

Dovetail Anchor Slots: Hot-dip galvanized steel sheet, not less than 0.0336 inch (0.85 mm) thick,

with bent tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of

concrete or debris.

M. Repair Materials

1.

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match
adjacent floor elevations.

a. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement
as defined in ASTM C 219.

b. Primer: Product of underlayment manufacturer recommended for substrate, conditions,
and application.

C. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as

recommended by underlayment manufacturer.
d. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when tested according
to ASTM C 109/C 109M.
Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied
in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match adjacent floor
elevations.

a. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement
as defined in ASTM C 219.

b. Primer: Product of topping manufacturer recommended for substrate, conditions, and
application.

C. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as

recommended by topping manufacturer.
d. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested
according to ASTM C 109/C 109M.

N. Concrete Mixtures, General

1.

August 2020

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of

laboratory trial mixture or field test data, or both, according to ACI 301.

a. Use a qualified independent testing agency for preparing and reporting proposed mixture
designs based on laboratory trial mixtures.

Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica

fume as needed to reduce the total amount of portland cement, which would otherwise be used,

by not less than 40 percent OR Limit percentage, by weight, of cementitious materials other than

portland cement in concrete as follows, as directed

a. Fly Ash: 25 percent.

b. Combined Fly Ash and Pozzolan: 25 percent.

C. Ground Granulated Blast-Furnace Slag: 50 percent.

d Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50 percent

portland cement minimum, with fly ash or pozzolan not exceeding 25 percent.

Silica Fume: 10 percent.

Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or pozzolans not

exceeding 25 percent and silica fume not exceeding 10 percent.

g. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and Silica Fume:
50 percent with fly ash or pozzolans not exceeding 25 percent and silica fume not
exceeding 10 percent.

bl 0}
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3. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 OR 0.15 OR 0.30 OR 1.00,
as directed, percent by weight of cement.
4, Admixtures: Use admixtures according to manufacturer's written instructions.

a.
b.

C.

d.
5. Color

Use water-reducing OR high-range water-reducing OR plasticizing, as directed, admixture
in concrete, as required, for placement and workability.

Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs
and parking structure slabs, concrete required to be watertight, and concrete with a water-
cementitious materials ratio below 0.50.

Use corrosion-inhibiting admixture in concrete mixtures where indicated.

Pigment: Add color pigment to concrete mixture according to manufacturer's written

instructions and to result in hardened concrete color consistent with approved mockup.

0. Concrete Mixtures For Building Elements
1. Footings: Proportion normal-weight concrete mixture as follows:

a.

Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Maximum Water-Cementitious Materials Ratio: 0.50 OR 0.45 OR 0.40, as directed.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm) OR 8 inches (200 mm) for
concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range
water-reducing admixture or plasticizing admixture, as directed, plus or minus 1 inch (25
mm).

d. Air Content:

1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.
2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.
2. Foundation Walls: Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Maximum Water-Cementitious Materials Ratio: 0.50 OR 0.45 OR 0.40, as directed.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm) OR 8 inches (200 mm) for
concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range
water-reducing admixture or plasticizing admixture, as directed, plus or minus 1 inch (25
mm).

d. Air Content:

1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.
2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.
3. Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Minimum Cementitious Materials Content: 470 Ib/cu. yd. (279 kg/cu. m) OR 520 Ib/cu. yd.
(309 kg/cu. m) OR 540 Ib/cu. yd. (320 kg/cu. m), as directed.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm), as directed, plus or minus 1 inch
(25 mm).

d. Air Content
1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)

nominal maximum aggregate size.
2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.
3) Do not allow air content of troweled finished floors to exceed 3 percent.
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e. Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's written
instructions, at a rate of 50 Ib/cu. yd. (29.7 kg/cu. m).

f. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended
rate, but not less than 1.0 Ib/cu. yd. (0.60 kg/cu. m) OR 1.5 Ib/cu. yd. (0.90 kg/cu. m), as
directed.

4, Suspended Slabs: Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.
b. Minimum Cementitious Materials Content: 470 Ib/cu. yd. (279 kg/cu. m) OR 520 Ib/cu. yd.
(309 kg/cu. m) OR 540 Ib/cu. yd. (320 kg/cu. m), as directed.
C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm), as directed, plus or minus 1 inch
(25 mm).
d. Air Content:
1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.
2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.
3) Do not allow air content of troweled finished floors to exceed 3 percent.

e. Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's written
instructions, at a rate of 50 Ib/cu. yd. (29.7 kg/cu. m).

f. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended
rate, but not less than 1.0 Ib/cu. yd. (0.60 kg/cu. m) OR 1.5 Ib/cu. yd. (0.90 kg/cu. m), as
directed.

5. Suspended Slabs: Proportion structural lightweight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Calculated Equilibrium Unit Weight: 115 Ib/cu. ft. (1842 kg/cu. m) OR 110 Ib/cu. ft. (1762
kg/cu. m) OR 105 Ib/cu. ft. (1682 kg/cu. m), as directed, plus or minus 3 Ib/cu. ft. (48.1
kg/cu. m) as determined by ASTM C 567.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm), as directed, plus or minus 1 inch
(25 mm).

d. Air Content:

1) 6 percent, plus or minus 2 percent at point of delivery for nominal maximum
aggregate size greater than 3/8 inch (10 mm).

2) 7 percent, plus or minus 2 percent at point of delivery for nominal maximum
aggregate size 3/8 inch (10 mm) or less.

3) Do not allow air content of troweled finished floors to exceed 3 percent.

e. Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's written
instructions, at a rate of 50 Ib/cu. yd. (29.7 kg/cu. m).

f. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended
rate, but not less than 1.0 Ib/cu. yd. (0.60 kg/cu. m) OR 1.5 Ib/cu. yd. (0.90 kg/cu. m), as
directed.

6. Concrete Toppings: Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.
b. Minimum Cementitious Materials Content: 470 Ib/cu. yd. (279 kg/cu. m) OR 520 Ib/cu. yd.
(309 kg/cu. m) OR 540 Ib/cu. yd. (320 kg/cu. m), as directed.
C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm), as directed, plus or minus 1 inch
(25 mm).
d. Air Content:
1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.
2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.
3) Do not allow air content of troweled finished toppings to exceed 3 percent.
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e. Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's written
instructions, at a rate of 50 Ib/cu. yd. (29.7 kg/cu. m).

f. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended
rate, but not less than 1.0 Ib/cu. yd. (0.60 kg/cu. m) OR 1.5 Ib/cu. yd. (0.90 kg/cu. m), as
directed.

7. Building Frame Members: Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Maximum Water-Cementitious Materials Ratio: 0.50 OR 0.45 OR 0.40, as directed.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm) OR 8 inches (200 mm) for
concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range
water-reducing admixture or plasticizing admixture, as directed, plus or minus 1 inch (25
mm).

d. Air Content:

1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.
2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.
8. Building Walls: Proportion normal-weight concrete mixture as follows:

a. Minimum Compressive Strength: 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000 psi
(27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed, at 28 days.

b. Maximum Water-Cementitious Materials Ratio: 0.50 OR 0.45 OR 0.40, as directed.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm) OR 8 inches (200 mm) for
concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range
water-reducing admixture or plasticizing admixture, as directed, plus or minus 1 inch (25
mm).

d. Air Content:

1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.

2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.

P. Fabricating Reinforcement
1. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

Q. Concrete Mixing
1. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to

ASTM C 94/C 94M and ASTM C 1116, as directed, and furnish batch ticket information.

a. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.

2. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to

ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.

a. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2
minutes, but not more than 5 minutes after ingredients are in mixer, before any part of
batch is released.

b. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds
for each additional 1 cu. yd. (0.76 cu. m).
C. Provide batch ticket for each batch discharged and used in the Work, indicating Project

identification name and number, date, mixture type, mixture time, quantity, and amount of
water added. Record approximate location of final deposit in structure.
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13 EXECUTION

A. Formwork
1. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure can
support such loads.

2. Construct formwork so concrete members and structures are of size, shape, alignment, elevation,
and position indicated, within tolerance limits of ACI 117.

3. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows:
a. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces.

b. Class B, 1/4 inch (6 mm) OR Class C, 1/2 inch (13 mm) OR Class D, 1 inch (25 mm), as
directed, for rough-formed finished surfaces.

Construct forms tight enough to prevent loss of concrete mortar.

Fabricate forms for easy removal without hammering or prying against concrete surfaces.

Provide crush or wrecking plates where stripping may damage cast concrete surfaces. Provide

top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

a. Install keyways, reglets, recesses, and the like, for easy removal.

b. Do not use rust-stained steel form-facing material.

6. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed
strips; use strike-off templates or compacting-type screeds.

7. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is
inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent
loss of concrete mortar. Locate temporary openings in forms at inconspicuous locations.

o s

8. Chamfer OR Do not chamfer, as directed, exterior corners and edges of permanently exposed
concrete.
9. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads

required in the Work. Determine sizes and locations from trades providing such items.

10. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

11. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

12. Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

B. Embedded Items
1. Place and secure anchorage devices and other embedded items required for adjoining work that
is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

a. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and
Bridges."

b. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of
concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other
conditions.

C. Install dovetail anchor slots in concrete structures as indicated.

C. Removing And Reusing Forms
1. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does
not support weight of concrete may be removed after cumulatively curing at not less than 50
deg F (10 deg C) for 24 hours after placing concrete, if concrete is hard enough to not be
damaged by form-removal operations and curing and protection operations are maintained.
a. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports
weight of concrete in place until concrete has achieved at least 70 percent of, as directed,
its 28-day design compressive strength.
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b. Remove forms only if shores have been arranged to permit removal of forms without
loosening or disturbing shores.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or
otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply new
form-release agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces
unless approved by the Owner.

D. Shores And Reshores

1.

Comply with ACI 318 (ACI 318M) and ACI 301 for design, installation, and removal of shoring and
reshoring.

a. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

In multistory construction, extend shoring or reshoring over a sufficient number of stories to
distribute loads in such a manner that no floor or member will be excessively loaded or will induce
tensile stress in concrete members without sufficient steel reinforcement.

Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and
provide adequate reshoring to support construction without excessive stress or deflection.

E. Vapor Retarders

1.

Plastic Vapor Retarders: Place, protect, and repair vapor retarders according to ASTM E 1643

and manufacturer's written instructions.

a. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.

Bituminous Vapor Retarders: Place, protect, and repair vapor retarders according to

manufacturer's written instructions.

Granular Course: Cover vapor retarder with granular fill OR fine-graded granular material, as

directed, moisten, and compact with mechanical equipment to elevation tolerances of plus 0 inch

(O mm) or minus 3/4 inch (19 mm).

a. Place and compact a 1/2-inch- (13-mm-) thick layer of fine-graded granular material over
granular fill.

F. Steel Reinforcement

1.

G. Joints

General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

a. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would

reduce bond to concrete.

Accurately position, support, and secure reinforcement against displacement. Locate and

support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld

crossing reinforcing bars.

a. Weld reinforcing bars according to AWS D1.4, where indicated.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Install welded wire reinforcement in longest practicable lengths on bar supports spaced to

minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset

laps of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with

wire.

Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair coating

according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties to fasten epoxy-coated

steel reinforcement.

Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair material

according to ASTM A780. Use galvanized steel wire ties to fasten zinc-coated steel

reinforcement.
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1. General: Construct joints true to line with faces perpendicular to surface plane of concrete.

2. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations
indicated or as approved by the Owner.
a. Place joints perpendicular to main reinforcement.  Continue reinforcement across

construction joints, unless otherwise indicated. Do not continue reinforcement through
sides of strip placements of floors and slabs.

b. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.

C. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset joints
in girders a minimum distance of twice the beam width from a beam-girder intersection.

d. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and
girders and at the top of footings or floor slabs.

e. Space vertical joints in walls, as directed. Locate joints beside piers integral with walls,
near corners, and in concealed locations where possible.

f. Use a bonding agent at locations where fresh concrete is placed against hardened or
partially hardened concrete surfaces.

g. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened
or partially hardened concrete surfaces.

3. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning

concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-

fourth of concrete thickness as follows:

a. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each
edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of contraction joints after
applying surface finishes. Eliminate groover tool marks on concrete surfaces.

b. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete
when cutting action will not tear, abrade, or otherwise damage surface and before concrete
develops random contraction cracks.

4. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

a. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete
surface, unless otherwise indicated.
b. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch (25

mm) below finished concrete surface where joint sealants, specified in Division 07 Section
"Joint Sealants", are indicated.

C. Install joint-filler strips in lengths as long as practicable. Where more than one length is
required, lace or clip sections together.
5. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate

or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

H. Waterstops

1. Flexible Waterstops: Install in construction joints and at other joints indicated to form a
continuous diaphragm. Install in longest lengths practicable. Support and protect exposed
waterstops during progress of the Work. Field fabricate joints in waterstops according to
manufacturer's written instructions.

2. Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated,
according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and
firmly pressing into place. Install in longest lengths practicable.

l. Concrete Placement

1. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items
is complete and that required inspections have been performed.
2. Do not add water to concrete during delivery, at Project site, or during placement unless

approved by the Owner.
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3. Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.
a. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.
4, Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new

concrete will be placed on concrete that has hardened enough to cause seams or planes of
weakness. If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.

a. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures
and in a manner to avoid inclined construction joints.

b. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

C. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches (150 mm) into preceding layer. Do not insert vibrators into lower layers of concrete
that have begun to lose plasticity. At each insertion, limit duration of vibration to time
necessary to consolidate concrete and complete embedment of reinforcement and other
embedded items without causing mixture constituents to segregate.
5. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.
a. Consolidate concrete during placement operations so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

b. Maintain reinforcement in position on chairs during concrete placement.

C. Screed slab surfaces with a straightedge and strike off to correct elevations.

d. Slope surfaces uniformly to drains where required.

e. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface
plane, before excess bleedwater appears on the surface. Do not further disturb slab
surfaces before starting finishing operations.

6. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing actions, or low
temperatures.

a. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for
three successive days, maintain delivered concrete mixture temperature within the
temperature range required by ACI 301.

b. Do not use frozen materials or materials containing ice or snow. Do not place concrete on
frozen subgrade or on subgrade containing frozen materials.

C. Do not use calcium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators unless otherwise specified and approved in mixture designs.
7. Hot-Weather Placement: Comply with ACI 301 and as follows:

a. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled
mixing water or chopped ice may be used to control temperature, provided water
equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to cool
concrete is Contractor's option.

b. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

J. Finishing Formed Surfaces

1. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified limits
on formed-surface irregularities.

a. Apply to concrete surfaces not exposed to public view.

2. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.
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a. Apply to concrete surfaces exposed to public view, OR to receive a rubbed finish, OR to be
covered with a coating or covering material applied directly to concrete, as directed.

Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete where indicated:

a. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete
surfaces and rub with carborundum brick or another abrasive until producing a uniform
color and texture. Do not apply cement grout other than that created by the rubbing
process.

b. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick
paint to coat surfaces and fill small holes. Mix one part portland cement to one and one-
half parts fine sand with a 1:1 mixture of bonding admixture and water. Add white portland
cement in amounts determined by trial patches so color of dry grout will match adjacent
surfaces. Scrub grout into voids and remove excess grout. When grout whitens, rub
surface with clean burlap and keep surface damp by fog spray for at least 36 hours.

C. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix one part portland
cement and one part fine sand with a 1:1 mixture of bonding agent and water. Add white
portland cement in amounts determined by trial patches so color of dry grout will match
adjacent surfaces. Compress grout into voids by grinding surface. In a swirling motion,
finish surface with a cork float.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces

adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed

surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces, unless otherwise indicated.

K. Finishing Floors And Slabs

1.

2.

August 2020

General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing

operations for concrete surfaces. Do not wet concrete surfaces.

Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-

floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch

(6 mm) in 1 direction.

a. Apply scratch finish to surfaces indicated and to receive concrete floor toppings OR to
receive mortar setting beds for bonded cementitious floor finishes, as directed.

Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or

inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots. Repeat

float passes and restraightening until surface is left with a uniform, smooth, granular texture.

a. Apply float finish to surfaces indicated OR to receive trowel finish OR to be covered with
fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo,
as directed.

Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand or

power-driven trowel. Continue troweling passes and restraighten until surface is free of trowel

marks and uniform in texture and appearance. Grind smooth any surface defects that would
telegraph through applied coatings or floor coverings.

a. Apply a trowel finish to surfaces indicated OR exposed to view OR to be covered with
resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or
another thin-film-finish coating system, as directed.

b. Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E 1155M),
for a randomly trafficked floor surface:

1) Specified overall values of flatness, F(F) 25; and of levelness, F(L) 20; with minimum
local values of flatness, F(F) 17; and of levelness, F(L) 15.

2) Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum
local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-grade.

3) Specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with minimum
local values of flatness, F(F) 24; and of levelness, F(L) 15; for suspended slabs.

4) Specified overall values of flatness, F(F) 45; and of levelness, F(L) 35; with minimum
local values of flatness, F(F) 30; and of levelness, F(L) 24.

Cast-In-Place Concrete

County of Santa Clara Roads and Airports Department, 03111300-15
JOC-RAD-2020-01



03 - Concrete

C. Finish and measure surface so gap at any point between concrete surface and an
unleveled, freestanding, 10-foot- (3.05-m-) long straightedge resting on 2 high spots and
placed anywhere on the surface does not exceed 1/4 inch (6 mm) OR 3/16 inch (4.8 mm)
OR 1/8 inch (3.2 mm), as directed.

5. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated OR where ceramic
or quarry tile is to be installed by either thickset or thin-set method, as directed. While concrete
is still plastic, slightly scarify surface with a fine broom.

a. Comply with flatness and levelness tolerances for trowel finished floor surfaces.

6. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, and ramps, and
elsewhere as indicated.

a. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-
bristle broom perpendicular to main traffic route. Coordinate required final finish with the
Owner before application.

7. Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate OR aluminum granule,
as directed, finish where indicated and to concrete stair treads, platforms, and ramps. Apply
according to manufacturer's written instructions and as follows:

a. Uniformly spread 25 Ib/100 sq. ft. (12 kg/10 sg. m) of dampened slip-resistive aggregate
OR aluminum granules, as directed, over surface in 1 or 2 applications. Tamp aggregate
flush with surface, but do not force below surface.

b. After broadcasting and tamping, apply float finish.

C. After curing, lightly work surface with a steel wire brush or an abrasive stone and water to
expose slip-resistive aggregate OR aluminum granules, as directed.
8. Dry-Shake Floor Hardener Finish: After initial floating, apply dry-shake floor hardener to surfaces

according to manufacturer's written instructions and as follows:

a. Uniformly apply dry-shake floor hardener at a rate of 100 Ib/100 sq. ft. (49 kg/10 sg. m), as
directed, unless greater amount is recommended by manufacturer.

b. Uniformly distribute approximately two-thirds of dry-shake floor hardener over surface by
hand or with mechanical spreader, and embed by power floating. Follow power floating
with a second dry-shake floor hardener application, uniformly distributing remainder of
material, and embed by power floating.

C. After final floating, apply a trowel finish. Cure concrete with curing compound
recommended by dry-shake floor hardener manufacturer and apply immediately after final
finishing.

L. Miscellaneous Concrete Items
1. Filling In: Fill in holes and openings left in concrete structures, unless otherwise indicated, after

work of other trades is in place. Mix, place, and cure concrete, as specified, to blend with in-
place construction. Provide other miscellaneous concrete filling indicated or required to complete
the Work.

2. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

3. Equipment Bases and Foundations: Provide machine and equipment bases and foundations as
shown on Drawings. Set anchor bolts for machines and equipment at correct elevations,
complying with diagrams or templates from manufacturer furnishing machines and equipment.

4. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.
Cast-in inserts and accessories as shown on Drawings. Screed, tamp, and trowel-finish concrete
surfaces.

M. Concrete Protecting And Curing
1. General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather
protection during curing.
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2. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sg. ft. x h (1 kg/sq. m x h) before and
during finishing operations. Apply according to manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete, but before float finishing.

3. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported
slabs, and other similar surfaces. If forms remain during curing period, moist cure after loosening
forms. If removing forms before end of curing period, continue curing for the remainder of the
curing period.

4. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces,
including floors and slabs, concrete floor toppings, and other surfaces.

5. Cure concrete according to ACI 308.1, by one or a combination of the following methods:

a. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:

1) Water.

2) Continuous water-fog spray.

3) Absorptive cover, water saturated, and kept continuously wet. Cover concrete
surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

b. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at least
12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less than
seven days. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.

1) Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
floor coverings.

2) Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
penetrating liquid floor treatments.

3) Cure concrete surfaces to receive floor coverings with either a moisture-retaining
cover or a curing compound that the manufacturer certifies will not interfere with
bonding of floor covering used on Project.

C. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and repair damage
during curing period.

1) After curing period has elapsed, remove curing compound without damaging
concrete  surfaces by method recommended by curing compound
manufacturer unless manufacturer certifies curing compound will not interfere with
bonding of floor covering used on Project.

d. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.

N. Liquid Floor Treatments

1. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment
according to manufacturer's written instructions.
a. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and

complete surface repairs.

b. Do not apply to concrete that is less than three OR seven OR 14 OR 28, as directed,
days' old.

C. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and
repeat brooming or scrubbing. Rinse with water; remove excess material until surface is
dry. Apply a second coat in a similar manner if surface is rough or porous.

2. Polished Concrete Floor Treatment: Apply polished concrete finish system to cured and prepared
slabs to match.

August 2020 Cast-In-Place Concrete
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a. Machine grind floor surfaces to receive polished finishes level and smooth and to depth
required to reveal aggregate to match.
b. Apply penetrating liquid floor treatment for polished concrete in polishing sequence and

according to manufacturer's written instructions, allowing recommended drying time
between successive coats.

C. Continue polishing with progressively finer grit diamond polishing pads to gloss level to
match approved mockup.
d. Control and dispose of waste products produced by grinding and polishing operations.
e. Neutralize and clean polished floor surfaces.
3. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to

hardened concrete by power spray or roller according to manufacturer's written instructions.

0. Joint Filling

1. Prepare, clean, and install joint filler according to manufacturer's written instructions.
a. Defer joint filling until concrete has aged at least one OR six, as directed, month(s). Do
not fill joints until construction traffic has permanently ceased.
2. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces
of joint clean and dry.
3. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in

formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

P. Concrete Surface Repairs

1. Defective Concrete: Repair and patch defective areas when approved by the Owner. Remove
and replace concrete that cannot be repaired and patched to the Owner's approval.
2. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two and

one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for

handling and placing.

3. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and
stains and other discolorations that cannot be removed by cleaning.

a. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch (13 mm) in any dimension in solid concrete, but not less than 1 inch (25 mm) in
depth. Make edges of cuts perpendicular to concrete surface. Clean, dampen with water,
and brush-coat holes and voids with bonding agent. Fill and compact with patching mortar
before bonding agent has dried. Fill form-tie voids with patching mortar or cone plugs
secured in place with bonding agent.

b. Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement so that, when dry, patching mortar will match surrounding color.
Patch a test area at inconspicuous locations to verify mixture and color match before
proceeding with patching. Compact mortar in place and strike off slightly higher than
surrounding surface.

C. Repair defects on concealed formed surfaces that affect concrete's durability and structural
performance as determined by the Owner.
4, Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and

verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces

sloped to drain for trueness of slope and smoothness; use a sloped template.

a. Repair finished surfaces containing defects. Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or
that penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

b. After concrete has cured at least 14 days, correct high areas by grinding.

C. Correct localized low areas during or immediately after completing surface finishing
operations by cutting out low areas and replacing with patching mortar. Finish repaired
areas to blend into adjacent concrete.
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d. Correct other low areas scheduled to receive floor coverings with a repair underlayment.
Prepare, mix, and apply repair underlayment and primer according to manufacturer's
written instructions to produce a smooth, uniform, plane, and level surface. Feather edges
to match adjacent floor elevations.

e. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low
areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent floor
elevations. Prepare, mix, and apply repair topping and primer according to manufacturer's
written instructions to produce a smooth, uniform, plane, and level surface.

f. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in
diameter, by cutting out and replacing with fresh concrete. Remove defective areas with
clean, square cuts and expose steel reinforcement with at least a 3/4-inch (19-mm)
clearance all around. Dampen concrete surfaces in contact with patching concrete and
apply bonding agent. Mix patching concrete of same materials and mixture as original
concrete except without coarse aggregate. Place, compact, and finish to blend with
adjacent finished concrete. Cure in same manner as adjacent concrete.

g. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching
mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt,
and loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place
patching mortar before bonding agent has dried. Compact patching mortar and finish to
match adjacent concrete. Keep patched area continuously moist for at least 72 hours.

5. Perform structural repairs of concrete, subject to the Owner's approval, using epoxy adhesive and
patching mortar.

6. Repair materials and installation not specified above may be used, subject to the Owner's
approval.

Q. Field Quality Control

1. Testing and Inspecting: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.
2. Inspections:
a. Steel reinforcement placement.
b. Steel reinforcement welding.
C. Headed bolts and studs.
d. Verification of use of required design mixture.
e. Concrete placement, including conveying and depositing.
f. Curing procedures and maintenance of curing temperature.
g. Verification of concrete strength before removal of shores and forms from beams and
slabs.
3. Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:
a. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m)

or fraction thereof of each concrete mixture placed each day.

1) When frequency of testing will provide fewer than five compressive-strength tests for
each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

b. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform additional
tests when concrete consistency appears to change.

C. Air  Content; ASTM C 231, pressure method, for normal-weight concrete;
ASTM C 173/C 173M, volumetric method, for structural lightweight concrete, as
directed; one test for each composite sample, but not less than one test for each day's
pour of each concrete mixture.

d. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is
40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test
for each composite sample.
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m.

n.

Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete; one test for

each composite sample, but not less than one test for each day's pour of each concrete

mixture.

Compression Test Specimens: ASTM C 31/C 31M.

1) Cast and laboratory cure two sets of two standard cylinder specimens for each
composite sample.

2) Cast and field cure two sets of two standard cylinder specimens for each composite
sample.

Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured

specimens at 7 days and one set of two specimens at 28 days.

1) Test one set of two field-cured specimens at 7 days and one set of two specimens at
28 days.

2) A compressive-strength test shall be the average compressive strength from a set of
two specimens obtained from same composite sample and tested at age indicated.

When strength of field-cured cylinders is less than 85 percent of companion laboratory-

cured cylinders, Contractor shall evaluate operations and provide corrective procedures for

protecting and curing in-place concrete.

Strength of each concrete mixture will be satisfactory if every average of any three

consecutive compressive-strength tests equals or exceeds specified compressive strength

and no compressive-strength test value falls below specified compressive strength by more

than 500 psi (3.4 MPa).

Test results shall be reported in writing to the Owner, concrete manufacturer, and

Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain

Project identification name and number, date of concrete placement, name of concrete

testing and inspecting agency, location of concrete batch in Work, design compressive

strength at 28 days, concrete mixture proportions and materials, compressive breaking

strength, and type of break for both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may

be permitted by the Owner but will not be used as sole basis for approval or rejection of

concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of concrete

when test results indicate that slump, air entrainment, compressive strengths, or other

requirements have not been met, as directed by the Owner. Testing and inspecting

agency may conduct tests to determine adequacy of concrete by cored cylinders

complying with ASTM C 42/C 42M or by other methods as directed by the Owner.

Additional testing and inspecting, at Contractor's expense, will be performed to determine

compliance of replaced or additional work with specified requirements.

Correct deficiencies in the Work that test reports and inspections indicate dos not comply

with the Contract Documents.

4, Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M)
within 24 OR 48, as directed, hours of finishing.

R. Protection Of Liquid Floor Treatments
1. Protect liquid floor treatment from damage and wear during the remainder of construction period.
Use protective methods and materials, including temporary covering, recommended in writing by

liquid floor treatments installer.

END OF SECTION 03 11 13 00
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SECTION 03 31 13 00 - CEMENT CONCRETE PAVEMENT

11 GENERAL

A. Description Of Work

1.

This specification covers the furnishing and installation of materials for cement concrete
pavement. Products shall be as follows or as directed by the Owner. Installation procedures
shall be in accordance with the product manufacturer's recommendations. Demolition and
removal of materials shall be as required to support the work.

B. Summary

1.

Section Includes:

a. Driveways.

b. Roadways.

C. Parking lots.

d. Curbs and gutters.
e. Walks.

C. Definitions

1.

Cementitious Materials: Portland cement alone or in combination with one or more of blended
hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

D. Submittals

1.
2.

August 2020

Product Data: For each type of product indicated.

LEED Submittals:

a. Product Data for Credit MR 4.1 and Credit MR 4.2: For products having recycled content,
documentation indicating percentages by weight of postconsumer and preconsumer
recycled content. Include statement indicating costs for each product having recycled
content.

b. Design Mixtures for Credit ID 1.1: For each concrete mixture containing fly ash as a
replacement for portland cement or other portland cement replacements. For each design
mixture submitted, include an equivalent concrete mixture that does not contain portland
cement replacements, to determine amount of portland cement replaced.

Shop Drawings: Indicate pavement markings, lane separations, and defined parking spaces.

Indicate, with international symbol of accessibility, spaces allocated for people with disabilities.

Samples: For each type of product or exposed finish, prepared as Samples of size indicated

below:

a. Exposed Aggregate: 10-lb (4.5-kg) Sample of each mix.

b. Wheel Stops: 6 inches (150 mm) long showing cross section; with fasteners.

C. Preformed Traffic-Calming Devices: 6 inches (150 mm) long showing cross section; with
fasteners.

Other Action Submittals:

a. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures

when characteristics of materials, Project conditions, weather, test results, or other
circumstances warrant adjustments.

Qualification Data: For qualified Installer of detectable warnings, ready-mix concrete

manufacturer and testing agency.

Material Certificates: For the following, from manufacturer:

Cementitious materials.

Steel reinforcement and reinforcement accessories.

Fiber reinforcement.

Admixtures.

Curing compounds.

coo o
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8.

9.

f. Applied finish materials.

g. Bonding agent or epoxy adhesive.

h. Joint fillers.

Material Test Reports: For each of the following:

a. Aggregates. Include service-record data indicating absence of deleterious expansion of
concrete due to alkali-aggregate reactivity.

Field quality-control reports.

E. Quality Assurance

1. Detectable Warning Installer Qualifications: An employer of workers trained and approved by
manufacturer of stamped concrete paving systems.

2. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for production
facilities and equipment.

a. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

3. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for testing
indicated.

a. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

4. Concrete Testing Service: Engage a qualified testing agency to perform material evaluation tests
and to design concrete mixtures.

5. ACI Publications: Comply with ACI 301 (ACI 301M) unless otherwise indicated.

6. Preinstallation Conference: Conduct conference at Project site.

F. Project Conditions

1. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other
construction activities.

2. Pavement-Marking Paint: Proceed with pavement marking only on clean, dry surfaces and at a
minimum ambient or surface temperature of 40 deg F (4.4 deg C) for oil-based materials OR 55
deg F (12.8 deg C) for water-based materials, as directed, and not exceeding 95 deg F (35
deg C).

1.2 PRODUCTS
A. Forms

1. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials
to provide full-depth, continuous, straight, and smooth exposed surfaces.

a. Use flexible or uniformly curved forms for curves with a radius of 100 feet (30.5 m) or
less. Do not use notched and bent forms.

2. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain,

or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete
surfaces.

B. Steel Reinforcement

1. Recycled Content: Provide steel reinforcement with an average recycled content of steel so
postconsumer recycled content plus one-half of preconsumer recycled content is not less than 25
percent.

2. Plain-Steel Welded Wire Reinforcement: ASTM A 1064/A 1064M, fabricated from as-drawn steel
OR galvanized-steel, as directed, wire into flat sheets.

3. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

4, Epoxy-Coated Welded Wire Reinforcement: ASTM A 884/A 884M, Class A, plain steel.

5. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed.

Cement Concrete Pavement August 2020
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10.
11.

12.

13.

14.

15.

16.

17.

Galvanized Reinforcing Bars: ASTM A 767/A 767M, Class Il zinc coated, hot-dip galvanized after
fabrication and bending; with ASTM A 615/A 615M, Grade 60 (Grade 420) deformed bars.
Epoxy-Coated Reinforcing Bars: ASTM A 775/A775M or ASTM A 934/A 934M; with
ASTM A 615/A 615M, Grade 60 (Grade 420) deformed bars.

Steel Bar Mats: ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60 (Grade 420),
deformed bars; assembled with clips.

Plain-Steel Wire: ASTM A 82/A 82M, as drawn OR galvanized, as directed.

Deformed-Steel Wire: ASTM A 496/A 496M.

Epoxy-Coated-Steel Wire: ASTM A 884/A 884M, Class A coated, plain OR deformed, as
directed.

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420) plain-steel bars; zinc coated
(galvanized) after fabrication according to ASTM A 767/A 767M, Class | coating, as directed.
Cut bars true to length with ends square and free of burrs.

Epoxy-Coated, Joint Dowel Bars: ASTM A 775/A 775M; with ASTM A 615/A 615M, Grade 60
(Grade 420), plain-steel bars.

Tie Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

OR

Hook Bolts: ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6), internally and externally
threaded. Design hook-bolt joint assembly to hold coupling against paving form and in position
during concreting operations, and to permit removal without damage to concrete or hook bolt.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars, welded wire reinforcement, and dowels in place. Manufacture bar supports
according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete of
greater compressive strength than concrete specified, and as follows:

a. Equip wire bar supports with sand plates or horizontal runners where base material will not
support chair legs.
b. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire

bar supports.
Epoxy Repair Coating: Liquid, two-part, epoxy repair coating, compatible with epoxy coating on
reinforcement.
Zinc Repair Material: ASTM A 780.

C. Concrete Materials

1.

August 2020

Cementitious Material: Use the following cementitious materials, of same type, brand, and

source throughout Project:

a. Portland Cement: ASTM C 150, gray OR white, as directed, portland cement Type | OR
Type Il OR Type I/l OR Type Ill OR Type V, as directed. Supplement with the following,
as directed:

1) Fly Ash: ASTM C 618, Class C or Class F.
2) Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

b. Blended Hydraulic Cement: ASTM C 595, Type IS, portland blast-furnace slag OR
Type IP, portland-pozzolan, as directed, cement.

Normal-Weight Aggregates: ASTM C 33, Class 4S OR Class 4M OR Class 1N, as directed,

uniformly graded. Provide aggregates from a single source with documented service-record data

of at least 10 years' satisfactory service in similar paving applications and service conditions
using similar aggregates and cementitious materials, as directed.

a. Maximum Coarse-Aggregate Size: 1-1/2 inches (38 mm) OR 1 inch (25 mm) OR 3/4 inch
(19 mm), as directed, nominal.

b. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Exposed Aggregate: Selected, hard, and durable; washed; free of materials with deleterious

reactivity to cement or that cause staining; from a single source, with gap-graded coarse

aggregate as follows:

a. Aggregate Sizes: 3/4 to 1 inch (19 to 25 mm) OR 1/2 to 3/4 inch (13 to 19 mm) OR 3/8 to
5/8 inch (10 to 16 mm), as directed, nominal.

b. Aggregate Source, Shape, and Color: As required to meet Project requirements.
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Water: Potable and complying with ASTM C 94/C 94M.

Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of
cementitious material.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.

. Plasticizing and Retarding Admixture; ASTM C 1017/C 1017M, Type Il

Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing
admixtures; color stable, free of carbon black, as directed, nonfading, and resistant to lime and
other alkalis.

O N

D. Fiber Reinforcement

1.

Synthetic Fiber: Monofilament or fibrillated polypropylene fibers engineered and designed for use
in concrete paving, complying with ASTM C 1116/C 1116M, Type lll, 1/2 to 1-1/2 inches (13 to 38
mm) long.

E. Curing Materials

1. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing
approximately 9 0z./sq. yd. (305 g/sg. m) dry or cotton mats.

2. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

3. Water: Potable.

4 Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for application to
fresh concrete.

5. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

6. White, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 2, Class B,
dissipating.

F. Related Materials

1. Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-
expanding cork in preformed strips.

2. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive
aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less
than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by freezing,
moisture, and cleaning materials.

3. Bonding Agent: ASTM C 1059, Type I, non-redispersible, acrylic emulsion or styrene butadiene.

4, Epoxy Bonding Adhesive: ASTM C 881/C 881M, two-component epoxy resin capable of humid
curing and bonding to damp surfaces; of class suitable for application temperature, of grade
complying with requirements, and of the following types:

a. Types | and Il, non-load bearing OR Types IV and V, load bearing, as directed, for
bonding hardened or freshly mixed concrete to hardened concrete.

5. Chemical Surface Retarder: Water-soluble, liquid, set retarder with color dye, for horizontal
concrete surface application, capable of temporarily delaying final hardening of concrete to a
depth of 1/8 to 1/4 inch (3 to 6 mm).

6. Pigmented Mineral Dry-Shake Hardener: Factory-packaged, dry combination of portland cement,
graded quartz aggregate, color pigments, and plasticizing admixture. Use color pigments that are
finely ground, nonfading mineral oxides interground with cement.

7. Rock Salt: Sodium chloride crystals, kiln dried, coarse gradation with 100 percent passing 3/8-
inch (9.5-mm) sieve and 85 percent retained on a No. 8 (2.36-mm) sieve.
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G. Detectable Warning Materials

1.

2.

Detectable Warning Stamp: Semirigid polyurethane mats with formed underside capable of

imprinting detectable warning pattern on plastic concrete; perforated with a vent hole at each

dome.

a. Size of Stamp: One piece matching detectable warning area shown on Drawings OR 24
by 24 inches (610 by 610 mm) OR 24 by 36 inches (610 by 914 mm) OR 24 by 48 inches
(610 by 1220 mm) OR 26 by 26 inches (660 by 660 mm) OR 26 by 36 inches (660 by 914
mm), as directed.

Liquid Release Agent: Manufacturer's standard, clear, evaporating formulation designed to

facilitate release of stamp mats.

H. Pavement Markings

1. Pavement-Marking Paint: Alkyd-resin type, lead and chromate free, ready mixed, complying with
AASHTO M 248, Type N OR Type F OR Type S, as directed; colors complying with FS TT-P-
1952.

a. Color: White OR Yellow OR Blue OR As indicated, as directed.

2. Pavement-Marking Paint: MPI #32 Alkyd Traffic Marking Paint.

a. Color: White OR Yellow OR Blue OR As indicated, as directed.

3. Pavement-Marking Paint: Latex, waterborne emulsion, lead and chromate free, ready mixed,
complying with FS TT-P-1952, Type II, with drying time of less than three OR 45, as directed,
minutes.

a. Color: White OR Yellow OR Blue OR As indicated, as directed.
4, Pavement-Marking Paint: MPI #97 Latex Traffic Marking Paint.
a. Color: White OR Yellow OR Blue OR As indicated, as directed.
5. Glass Beads: AASHTO M 247, Type 1 OR FS TT-B-1325, Type 1A, as directed.
l. Wheel Stops

1. Wheel Stops: Precast, air-entrained concrete, 2500-psi (17.2-MPa) minimum compressive
strength, 4-1/2 inches (115 mm) high by 9 inches (225 mm) wide by 72 inches (1820 mm) long.
Provide chamfered corners and drainage slots on underside and holes for anchoring to substrate.
a. Dowels: Galvanized steel, 3/4 inch (19 mm) in diameter, 10-inch (254-mm) minimum

length.

2. Wheel Stops: Solid, integrally colored, 96 percent recycled HDPE, or commingled postconsumer
and postindustrial recycled rubber or plastic; UV stabilized; 4 inches (100 mm) high by 6 inches
(150 mm) wide by 72 inches (1820 mm) long. Provide chamfered corners and drainage slots on
underside and holes for anchoring to substrate.

a. Color: Black OR Yellow OR Gray OR Green OR Blue, as directed.
b. Dowels: Galvanized steel, 3/4 inch (19 mm) in diameter, 10-inch (254-mm) minimum
length.
C. Adhesive: As recommended by wheel stop manufacturer for application to concrete
pavement.
J. Preformed Traffic-Calming Devices
1. Speed Bumps OR Humps OR Cushions, as directed: Solid, integrally colored, 100 percent

August 2020

postconsumer or commingled postconsumer and postindustrial recycled rubber or plastic; UV

stabilized. Provide holes for anchoring to substrate.

a. Bump Size: Modular 2 inches (50 mm) high by 10 inches (254 mm) wide by 72 inches
(1800 mm) long, with overall length as dimensioned on Drawings.

b. Hump OR Cushion, as directed, Size: Modular assemblies 3 inches (75 mm) high by 12
feet (3.7 m) in overall width OR 4 inches (100 mm) high by 14 feet (4.3 m) in overall width,
as directed, with overall length as dimensioned on Drawings.

C. Color: Black OR Yellow, as directed.

d. Mounting Hardware: Galvanized-steel lag screw, shield, and washers; 1/2-inch (13-mm)
diameter, 8-inch (200-mm) minimum length OR hardware as standard with device
manufacturer for use with concrete paving, as directed.
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e. Adhesive: As recommended by device manufacturer.

K. Concrete Mixtures

1. Prepare design mixtures, proportioned according to ACI 301 (ACI 301M), for each type and
strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field
experience.

a. Use a qualified independent testing agency for preparing and reporting proposed concrete
design mixtures for the trial batch method.

b. When automatic machine placement is used, determine design mixtures and obtain
laboratory test results that meet or exceed requirements.

2. Proportion mixtures to provide normal-weight concrete with the following properties:

a. Compressive Strength (28 Days): 4500 psi (31 MPa) OR 4000 psi (27.6 MPa) OR 3500
psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed.

b. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.45 OR 0.50, as
directed.

C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm) OR 8 inches (200 mm), as
directed, plus or minus 1 inch (25 mm).

3. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete
at point of placement having an air content as follows:

a. Air Content: 5-1/2 OR 4-1/2 OR 2-1/2, as directed, percent plus or minus 1.5 percent for
1-1/2-inch (38-mm) nominal maximum aggregate size.

b. Air Content: 6 OR 4-1/2 OR 3, as diredcted, percent plus or minus 1.5 percent for 1-inch
(25-mm) nominal maximum aggregate size.

C. Air Content: 6 OR 5 OR 3-1/2, as directed, percent plus or minus 1.5 percent for 3/4-inch
(19-mm) nominal maximum aggregate size.

4, Limit water-soluble, chloride-ion content in hardened concrete to 0.15 OR 0.30, as directed,
percent by weight of cement.

5. Chemical Admixtures: Use admixtures according to manufacturer's written instructions.

a. Use water-reducing admixture OR high-range, water-reducing admixture OR high-range,
water-reducing and retarding admixture OR plasticizing and retarding admixture, as
directed, in concrete as required for placement and workability.

b. Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

6. Cementitious Materials: Limit percentage by weight of cementitious materials other than portland
cement according to ACI 301 (ACI301M) requirements for concrete exposed to deicing
chemicals OR as follows, as directed:

a. Fly Ash or Pozzolan: 25 percent.

b. Ground Granulated Blast-Furnace Slag: 50 percent.

C. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag: 50 percent,
with fly ash or pozzolan not exceeding 25 percent.

7. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended rate, but
not less than 1.0 Ib/cu. yd. (0.60 kg/cu. m) OR 1.5 Ib/cu. yd. (0.90 kg/cu. m), as directed.

8. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written
instructions and to result in hardened concrete color consistent with approved mockup.

L. Concrete Mixing

1. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M and ASTM C 1116/C 1116M, as directed. Furnish batch certificates for each
batch discharged and used in the Work.

a. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.

2. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.
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a. For concrete batches of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2
minutes, but not more than 5 minutes after ingredients are in mixer, before any part of
batch is released.

b. For concrete batches larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15
seconds for each additional 1 cu. yd. (0.76 cu. m).
C. Provide batch ticket for each batch discharged and used in the Work, indicating Project

identification name and number, date, mixture type, mixing time, quantity, and amount of
water added.

1.3 EXECUTION
A. Examination
1. Examine exposed subgrades and subbase surfaces for compliance with requirements for
dimensional, grading, and elevation tolerances.
2. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of
excess yielding.
a. Completely proof-roll subbase in one direction and repeat in perpendicular direction, as
directed. Limit vehicle speed to 3 mph (5 km/h).
b. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing
not less than 15 tons (13.6 tonnes).
C. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2
inch (13 mm) according to requirements in Division 31 Section "Earth Moving".
3. Proceed with installation only after unsatisfactory conditions have been corrected.
B. Preparation
1. Remove loose material from compacted subbase surface immediately before placing concrete.

C. Edge Forms And Screed Construction
1. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines,
grades, and elevations. Install forms to allow continuous progress of work and so forms can
remain in place at least 24 hours after concrete placement.
2. Clean forms after each use and coat with form-release agent to ensure separation from concrete
without damage.

D. Steel Reinforcement

1. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and
supporting reinforcement.

2. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.

3. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during
concrete placement. Maintain minimum cover to reinforcement.

4, Install welded wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least

one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous
laps in either direction.

5. Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated reinforcement.
Repair cut and damaged zinc coatings with zinc repair material.
6. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated

reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating according to
ASTM D 3963/D 3963M.

7. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and
free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required
before placement. Set mats for a minimum 2-inch (50-mm) overlap of adjacent mats.

E. Joints
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1. General: Form construction, isolation, and contraction joints and tool edges true to line, with
faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to
centerline unless otherwise indicated.

a. When joining existing paving, place transverse joints to align with previously placed joints
unless otherwise indicated.
2. Construction Joints: Set construction joints at side and end terminations of paving and at

locations where paving operations are stopped for more than one-half hour unless paving
terminates at isolation joints.

a. Continue steel reinforcement across construction joints unless otherwise indicated. Do not
continue reinforcement through sides of paving strips unless otherwise indicated.

b. Provide tie bars at sides of paving strips where indicated.

C. Butt Joints: Use bonding agent OR epoxy bonding adhesive, as directed, at joint locations
where fresh concrete is placed against hardened or partially hardened concrete surfaces.

d. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys
unless otherwise indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.

e. Doweled Joints: Install dowel bars and support assemblies at joints where indicated.
Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one
side of joint.

3. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch
basins, manholes, inlets, structures, other fixed objects, and where indicated.

a. Locate expansion joints at intervals of 50 feet (15.25 m) unless otherwise indicated.

b. Extend joint fillers full width and depth of joint.

C. Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below
finished surface if joint sealant is indicated.

d. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.

e. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or
clip joint-filler sections together.

f. During concrete placement, protect top edge of joint filler with metal, plastic, or other

temporary preformed cap. Remove protective cap after concrete has been placed on both
sides of joint.

4, Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as
indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete
thickness, as follows, to match jointing of existing adjacent concrete paving:

a. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each
edge of joint with grooving tool to a 1/4-inch (6-mm) OR 3/8-inch (10-mm), as directed,
radius. Repeat grooving of contraction joints after applying surface finishes. Eliminate
grooving-tool marks on concrete surfaces, as directed.

1) Tolerance: Ensure that grooved joints are within 3 inches (75 mm) either way from
centers of dowels.

b. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3-mm-) wide joints into concrete when
cutting action will not tear, abrade, or otherwise damage surface and before developing
random contraction cracks.

1) Tolerance: Ensure that sawed joints are within 3 inches (75 mm) either way from
centers of dowels.

C. Doweled Contraction Joints: Install dowel bars and support assemblies at joints where
indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete
bonding to one side of joint.

d. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with
an edging tool to a 1/4-inch (6-mm) OR 3/8-inch (10-mm), as directed, radius. Repeat
tooling of edges after applying surface finishes. Eliminate edging-tool marks on concrete
surfaces, as directed.

F. Concrete Placement
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10.

11.

12.

13.

Before placing concrete, inspect and complete formwork installation, steel reinforcement, and

items to be embedded or cast-in.

Remove snow, ice, or frost from subbase surface and steel reinforcement before placing

concrete. Do not place concrete on frozen surfaces.

Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not

place concrete around manholes or other structures until they are at required finish elevation and

alignment.

Comply with ACI 301 (ACI 301M) requirements for measuring, mixing, transporting, and placing

concrete.

Do not add water to concrete during delivery or at Project site. Do not add water to fresh

concrete after testing.

Deposit and spread concrete in a continuous operation between transverse joints. Do not push

or drag concrete into place or use vibrators to move concrete into place.

Consolidate concrete according to ACI 301 (ACI 301M) by mechanical vibrating equipment

supplemented by hand spading, rodding, or tamping.

a. Consolidate concrete along face of forms and adjacent to transverse joints with an internal
vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. Use only
square-faced shovels for hand spreading and consolidation. Consolidate with care to
prevent dislocating reinforcement, dowels, and joint devices.

Screed paving surface with a straightedge and strike off.

Commence initial floating using bull floats or darbies to impart an open-textured and uniform

surface plane before excess moisture or bleed water appears on the surface. Do not further

disturb concrete surfaces before beginning finishing operations or spreading surface treatments.

Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and

gutters to required cross section, lines, grades, finish, and jointing.

Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to

required thickness, lines, grades, finish, and jointing.

a. Compact subbase and prepare subgrade of sufficient width to prevent displacement of slip-
form paving machine during operations.

Cold-Weather Placement: Protect concrete work from physical damage or reduced strength that

could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and the

following:

a. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C),
uniformly heat water and aggregates before mixing to obtain a concrete mixture
temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C)
at point of placement.

b. Do not use frozen materials or materials containing ice or snow.

C. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise specified and approved in design mixtures.

Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and as follows when hot-weather

conditions exist:

a. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32
deg C) at time of placement. Chilled mixing water or chopped ice may be used to control
temperature, provided water equivalent of ice is calculated in total amount of mixing water.
Using liquid nitrogen to cool concrete is Contractor's option.

b. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed
ambient air temperature immediately before embedding in concrete.
C. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep

subgrade moisture uniform without standing water, soft spots, or dry areas.

G. Float Finishing

1.
2.

August 2020

General: Do not add water to concrete surfaces during finishing operations.

Float Finish: Begin the second floating operation when bleed-water sheen has disappeared and
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true
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planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular

texture.

a. Burlap Finish: Drag a seamless strip of damp burlap across float-finished concrete,
perpendicular to line of traffic, to provide a uniform, gritty texture.

b. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished
concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.

C. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating float-

finished concrete surface 1/16 to 1/8 inch (1.6 to 3 mm) deep with a stiff-bristled broom,
perpendicular to line of traffic.

H. Special Finishes

1. Monolithic Exposed-Aggregate Finish: Expose coarse aggregate in paving surface as follows:
a. Immediately after float finishing, spray-apply chemical surface retarder to paving according
to manufacturer's written instructions.
b. Cover paving surface with plastic sheeting, sealing laps with tape, and remove when ready
to continue finishing operations.
C. Without dislodging aggregate, remove mortar concealing the aggregate by lightly brushing

surface with a stiff, nylon-bristle broom. Do not expose more than one-third of the average
diameter of the aggregate and not more than one-half of the diameter of the smallest

aggregate.
d. Fine-spray surface with water and brush. Repeat cycle of water flushing and brushing until
cement film is removed from aggregate surfaces to depth required.
2. Seeded Exposed-Aggregate Finish: Immediately after initial floating, spread a single layer of

aggregate uniformly on paving surface. Tamp aggregate into plastic concrete and float finish to
entirely embed aggregate with mortar cover of 1/16 inch (1.6 mm).

a. Spray-apply chemical surface retarder to paving according to manufacturer's written
instructions.

b. Cover paving surface with plastic sheeting, sealing laps with tape, and remove sheeting
when ready to continue finishing operations.

C. Without dislodging aggregate, remove mortar concealing the aggregate by lightly brushing

surface with a stiff, nylon-bristle broom. Do not expose more than one-third of the average
diameter of the aggregate and not more than one-half of the diameter of the smallest

aggregate.
d. Fine-spray surface with water and brush. Repeat cycle of water flushing and brushing until
cement film is removed from aggregate surfaces to depth required.
3. Slip-Resistive Aggregate Finish: Before final floating, spread slip-resistive aggregate finish on

paving surface according to manufacturer's written instructions and as follows:

a. Uniformly spread 25 Ib/100 sq. ft. (12 kg/10 sg. m) OR 40 Ib/100 sq. ft. (19.5 kg/10 sqg. m)
OR 60 Ib/100 sq. ft. (29 kg/10 sqg. m), as directed, of dampened, slip-resistive aggregate
over paving surface in two applications. Tamp aggregate flush with surface using a steel
trowel, but do not force below surface.

b. Uniformly distribute approximately two-thirds of slip-resistive aggregate over paving
surface with mechanical spreader, allow to absorb moisture, and embed by power floating.
Follow power floating with a second slip-resistive aggregate application, uniformly
distributing remainder of material at right angles to first application to ensure uniform
coverage, and embed by power floating.

C. Cure concrete with curing compound recommended by slip-resistive aggregate
manufacturer. Apply curing compound immediately after final finishing.
d. After curing, lightly work surface with a steel wire brush or abrasive stone and water to
expose nonslip aggregate.
4, Rock-Salt Finish: After initial floating OR troweling OR brooming, as directed, uniformly spread
rock salt over paving surface at the rate of 5 Ib/100 sq. ft. (0.2 kg/10 sg. m).
a. Embed rock salt into plastic concrete with roller or magnesium float.
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5.

b. Cover paving surface with 1-mil- (0.025-mm-) thick polyethylene sheet and remove sheet
when concrete has hardened and seven-day curing period has elapsed.
C. After seven-day curing period, saturate concrete with water and broom-sweep surface to

dissolve remaining rock salt, thereby leaving pits and holes.

Pigmented Mineral Dry-Shake Hardener Finish: After initial floating, apply dry-shake materials to

paving surface according to manufacturer's written instructions and as follows:

a. Uniformly spread dry-shake hardener at a rate of 100 Ib/100 sq. ft. (49 kg/10 sqg. m), unless
greater amount is recommended by manufacturer to match paving color required.

b. Uniformly distribute approximately two-thirds of dry-shake hardener over the concrete
surface with mechanical spreader; allow hardener to absorb moisture and embed it by
power floating. Follow power floating with a second application of pigmented mineral dry-
shake hardener, uniformly distributing remainder of material at right angles to first
application to ensure uniform color, and embed hardener by final power floating.

C. After final power floating, apply a hand-trowel finish followed by a broom finish.

d. Cure concrete with curing compound recommended by dry-shake hardener manufacturer.
Apply curing compound immediately after final finishing.

l. Detectable Warnings

1.

Blockouts: Form blockouts in concrete for installation of detectable paving units specified in

Division 32 Section "Unit Paving".

a. Tolerance for Opening Size: Plus 1/4 inch (6 mm), no minus.

Stamped Detectable Warnings: Install stamped detectable warnings as part of a continuous

concrete paving placement and according to stamp-mat manufacturer's written instructions.

a. Before using stamp mats, verify that the vent holes are unobstructed.

b. Apply liquid release agent to the concrete surface and the stamp mat.

C. Stamping: While initially finished concrete is plastic OR After application and final floating
of pigmented mineral dry-shake hardener, as directed, accurately align and place stamp
mats in sequence. Uniformly load, gently vibrate, and press mats into concrete to produce
imprint pattern on concrete surface. Load and tamp mats directly perpendicular to the
stamp-mat surface to prevent distortion in shape of domes. Press and tamp until mortar
begins to come through all of the vent holes. Gently remove stamp mats.

d. Trimming: After 24 hours, cut off the tips of mortar formed by the vent holes.

e. Remove residual release agent according to manufacturer's written instructions, but no
fewer than three days after stamping concrete. High-pressure-wash surface and joint
patterns, taking care not to damage stamped concrete. Control, collect, and legally
dispose of runoff.

J. Concrete Protection And Curing

1.

2.
3.

August 2020

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures.
Comply with ACI 306.1 for cold-weather protection.
Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h (1 kg/sq. m x h) before and during
finishing operations. Apply according to manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete but before float finishing.
Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.
Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing
compound, or a combination of these as follows:
a. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:
1) Water.
2) Continuous water-fog spray.
3) Absorptive cover, water saturated and kept continuously wet. Cover concrete
surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.
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b. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover,
placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm)
and sealed by waterproof tape or adhesive. Immediately repair any holes or tears
occurring during installation or curing period using cover material and waterproof tape.

C. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas that have been subjected to
heavy rainfall within three hours after initial application. Maintain continuity of coating, and
repair damage during curing period.

K. Paving Tolerances
1. Comply with tolerances in ACI 117 and as follows:
a. Elevation: 3/4 inch (19 mm).
b. Thickness: Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
C. Surface: Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/2 inch
(13 mm).

d. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per 12
inches (13 mm per 300 mm) of tie bar.

e. Lateral Alignment and Spacing of Dowels: 1 inch (25 mm).
f. Vertical Alignment of Dowels: 1/4 inch (6 mm).
g. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch per
12 inches (6 mm per 300 mm) of dowel.
h. Joint Spacing: 3 inches (75 mm).
i. Contraction Joint Depth: Plus 1/4 inch (6 mm), no minus.
j- Joint Width: Plus 1/8 inch (3 mm), no minus.
L. Pavement Marking

1. Do not apply pavement-marking paint until layout, colors, and placement have been verified with
the Owner.

2. Allow concrete paving to cure for a minimum of 28 days and be dry before starting pavement
marking.

3. Sweep and clean surface to eliminate loose material and dust.

4, Apply paint with mechanical equipment to produce markings of dimensions indicated with

uniform, straight edges. Apply at manufacturer's recommended rates to provide a minimum wet

film thickness of 15 mils (0.4 mm).

a. Apply graphic symbols and lettering with paint-resistant, die-cut stencils, firmly secured to
concrete surface. Mask an extended area beyond edges of each stencil to prevent paint
application beyond stencil. Apply paint so that it cannot run beneath stencil.

b. Broadcast glass beads uniformly into wet markings at a rate of 6 Ib/gal. (0.72 kg/L).

M.  Wheel Stops
1. Install wheel stops in bed of adhesive applied as recommended by manufacturer.
2. Securely attach wheel stops to paving with not less than two steel OR galvanized-steel, as
directed, dowels located at one-quarter to one-third points. Install dowels in drilled holes in the
paving and bond dowels to wheel stop. Recess head of dowel beneath top of wheel stop.

N. Preformed Traffic-Calming Devices

1. Install preformed speed bumps OR humps OR cushions, as directed, in bed of adhesive applied
as recommended by manufacturer for heavy traffic.
2. Securely attach preformed speed bumps OR humps OR cushions, as directed, to paving with

hardware spaced as recommended by manufacturer for heavy traffic. Recess head of hardware
beneath top surface.

0. Field Quality Control

1. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
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2. Testing Services: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:
a. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m)

OR 5000 sqg. ft. (465 sg. m), as directed, or fraction thereof of each concrete mixture

placed each day.

1) When frequency of testing will provide fewer than five compressive-strength tests for
each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

b. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform additional
tests when concrete consistency appears to change.

C. Air Content; ASTM C 231, pressure method; one test for each composite sample, but not
less than one test for each day's pour of each concrete mixture.

d. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is
40 deg F (4.4 deg C) and below and when it is 80 deg F (27 deg C) and above, and one
test for each composite sample.

e. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of
three standard cylinder specimens for each composite sample.
f. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and

two specimens at 28 days.
1) A compressive-strength test shall be the average compressive strength from two
specimens obtained from same composite sample and tested at 28 days.

3. Strength of each concrete mixture will be satisfactory if average of any three consecutive
compressive-strength tests equals or exceeds specified compressive strength and no
compressive-strength test value falls below specified compressive strength by more than 500 psi
(3.4 MPa).

4, Test results shall be reported in writing to the Owner, concrete manufacturer, and Contractor
within 48 hours of testing. Reports of compressive-strength tests shall contain Project
identification name and number, date of concrete placement, name of concrete testing and
inspecting agency, location of concrete batch in Work, design compressive strength at 28 days,
concrete mixture proportions and materials, compressive breaking strength, and type of break for
both 7- and 28-day tests.

5. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be
permitted by the Owner but will not be used as sole basis for approval or rejection of concrete.
6. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when

test results indicate that slump, air entrainment, compressive strengths, or other requirements
have not been met, as directed by the Owner.

7. Concrete paving will be considered defective if it does not pass tests and inspections.

8. Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

9. Prepare test and inspection reports.

P. Repairs And Protection

1. Remove and replace concrete paving that is broken, damaged, or defective or that does not
comply with requirements in this Section. Remove work in complete sections from joint to joint
unless otherwise approved by the Owner.

2. Drill test cores, where directed by the Owner, when necessary to determine magnitude of cracks
or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement
concrete bonded to paving with epoxy adhesive.

3. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after
placement. When construction traffic is permitted, maintain paving as clean as possible by
removing surface stains and spillage of materials as they occur.

4, Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep
paving not more than two days before date scheduled for Final Completion inspections.
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SECTION 03 31 13 00a - ROLLER COMPACTED CONCRETE PAVEMENT

11

1.2

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of roller compacted concrete pavement.
Products shall match existing materials and/or shall be as follows or as directed by the Owner.
Installation procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

Submittals
1. Product Data: For each type of product indicated.

PRODUCTS

Cementitious Materials:

1. Portland cement shall conform to ASTM C 150, Type I. Low alkali is to be used with aggregates
when directed. In lieu of low-alkali cement, the Contractor may use a combination of Portland
cement that does not meet the low-alkali requirement with a suitable pozzolan or ground
granulated blast-furnace slag (GGBFS) provided the following requirement is met. The
expansion of the proposed combination shall be equal to or less than the expansion of a low-
alkali cement meeting the requirements of ASTM C 150 when tested in conformance with ASTM
C 441. These two tests shall be performed concurrently at an independent certified laboratory at
the Contractor's expense. the Owner reserves the right to confirm the test results and to adjust
the percentage of pozzolan or GGBFS in the combination to suit other requirements at no
additional cost to the Owner. Portland cement shall be furnished in bulk.

2. Pozzolan shall conform to ASTM C 618, and, in addition, limits in Table 2A, Uniformity
Requirements (for air content) shall apply to all fly ash. Table 1A, Supplementary Optional
Chemical Requirement for Maximum Alkalies, shall apply when it is to be used with aggregates
listed to require low-alkali cement. Pozzolan shall be furnished in bulk.

3. The temperature of the cementitious materials as delivered to the site shall not exceed 150
degrees F.

Admixtures: All chemical admixtures furnished as liquids shall be in a solution of suitable viscosity and
dilution for field use as determined by the Owner.

1. Water-Reducing Admixture (WRA) shall meet the requirements of ASTM C 494, Type D.

2. Air-entraining admixture shall conform to ASTM C 260.

Water for washing aggregates and for mixing and curing concrete shall be free from injurious amounts
of oil, acid, salt, alkali, organic matter, or other deleterious substances and shall comply with COE CRD-
C 400.

Aggregates

1. Composition: Fine aggregate shall consist of natural sand, manufactured sand, or a combination
of natural and manufactured sands. Coarse aggregate shall consist of gravel, crushed gravel,
crushed stone, air-cooled blast-furnace slag, or a combination thereof.
OR
All concrete mixtures will be proportioned by the Owner except that proportions for the slipformed
facing concrete mixture will be selected by the Contractor. RCC shall be composed of
cementitious materials, water, fine and coarse aggregates, and possibly admixtures. The
cementitious material shall be portland cement, or portland cement in combination with pozzolan.
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13

An admixture when approved or directed will be a water-reducing/retarding admixture. Air-
entraining admixture will be used in the bedding concrete and other conventional concrete.

EXECUTION

Concrete Mixing Plant: A continuous mixing plant(s) shall be capable of producing RCC of the same
quality and uniformity as would be produced in a conventional redi-mix batch plant and shall be capable
of producing a uniform continuous product (at both maximum and minimum production rates) that is
mixed so that complete intermingling of all ingredients occurs without balling, segregation, and wet or
dry portions.

Trucks: Truck mixers or agitators used for transporting central-mixed conventional concrete shall
conform to the applicable requirements of ASTM C 94. Truck mixers shall not be used to transport
concrete with larger than 37.5 mm (1-1/2-inch) nominal maximum size aggregate (NMSA) or 2 inch
slump, or less. Nonagitating trucks may be used for transporting conventional central-mixed concrete
over a smooth road when the hauling time is less than 15 minutes and the slump is less than 3 inches.
Bodies of nonagitating trucks shall be smooth, water-tight, metal containers specifically designed to
transport concrete, shaped with rounded corners to minimize segregation.

Belt Conveyors: Belt conveyors shall be designed and operated to assure a uniform flow of concrete
from mixer or delivery truck to final place of deposit without segregation of ingredients or loss of mortar
and shall be provided with positive means for preventing segregation of the concrete or loss of mortar at
transfer points and the point of placing. The NMSA required in mixture proportions furnished by the
Owner will not be changed to accommodate the belt width.

Spreading and Remixing Equipment: The primary spreading procedure shall be accomplished by
dozer. Graders or other equipment not specified may be used to facilitate the RCC spreading process
only when approved. For open, unrestricted areas, the dozer shall be a minimum size and weight
equivalent to a Caterpillar D-6. For restricted placement areas, such as placement of RCC near the
dam crest or next to abutments, the dozer shall have as a minimum a size and weight equivalent to a
Caterpillar D-4. There shall be a minimum of one operating dozer for each 200 cubic yards of RCC
placed each hour. The dozers shall be equipped with well-maintained grousers. A front-end loader with
operator shall be available to assist with deposition and spreading of RCC as needed in confined areas.
The equipment shall be maintained in good operating condition. The equipment shall not leak or drip
oil, grease, or other visible contaminants onto the RCC surface. All equipment used for spreading and
remixing that leaves the surface of the structure for maintenance or repairs or, for any other reason,
must be cleaned of all contaminants by an approved method before returning to the structure surface.
Under no conditions shall a dozer or other tracked vehicle be operated on other than fresh uncompacted
RCC except to facilitate startup operations for each lift and by approved procedures.

Compaction Equipment:

1. Self-propelled vibratory rollers shall be used for primary rolling and shall be double-drum. They
shall transmit a dynamic impact to the surface through a smooth steel drum by means of
revolving weights, eccentric shafts, or other equivalent methods. The compactor shall have a
minimum gross mass of 20,000 pounds and shall produce a minimum dynamic force of 350
pounds per linear inch of drum width. The operating frequency shall be variable in the
approximate range of 1,700 to 3,000 cycles per minute. The amplitude shall be adjustable
between 0.015 and 0.04 inches. The roller shall be capable of full compaction in both forward
and reverse directions. The roller shall be operated at speeds not exceeding 2.2 ft/s. Within the
range of the operating capability of the equipment, the Owner may direct or approve variations to
the frequency, amplitude, and speed of operation which result in the specified density at the
fastest production rate.
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2. Small vibratory rollers shall be used to compact the RCC where the larger vibratory rollers
specified above cannot maneuver. The rollers shall compact the RCC to the required density and
shall be so demonstrated during construction of the test section. Small vibratory rollers cannot
compact the RCC to the same density and thickness as the primary rollers. When small rollers
are used, total lift thickness of the RCC layer or lift shall be reduced to not over 6 inches
uncompacted thickness to permit adequate compaction. Rollers shall have independent speed
and vibration controls and shall be capable of a wide range of speed adjustments.

3. The tampers shall compact the RCC to the required density and shall be so demonstrated during
construction of the test section. Tampers cannot compact the RCC to the same density and
thickness as the primary rollers. When tampers are used, thickness of each RCC layer that is to
be compacted shall be reduced to not more than 6 inches uncompacted thickness to assure
adequate compaction.

F. Placing During Rain: RCC shall not be placed during rainfall of 0.1 inch/hr or more. During periods of
lesser rainfall, placement of RCC may continue if, in the opinion of the Owner, no damage to the RCC is
occurring. Work shall commence only after excess free surface water and contaminated paste or RCC
have been removed. The surface shall have gained sufficient strength (no less than 4 hours after the
RCC placement was suspended) to prevent rutting, pumping, intermixing of rainwater with the RCC, or
other damage to the RCC. When the RCC surface has been contaminated or damaged in any manner,
the RCC surface shall be washed to break up and remove laitance and/or mud-like coatings from the
surface. Any undercut coarse aggregate shall be removed. All waste shall be removed and disposed of
in an approved manner.

G. Hot-Weather Placement: In hot-weather placement the temperature of the RCC shall be controlled so
that it does not exceed 75.0 degrees F when placed. Placement shall be suspended as soon as the
RCC temperature exceeds 75 degrees F. Measures that can be taken to prevent temperatures
exceeding75 degrees F include, but are not limited to; 1.) chilling mixing water, 2.) sprinkling aggregate
stockpiles, 3.) use of a canopy to shade the RCC placement areas, 4.) placing during nighttime and
early morning hours, or 5.) restricting placements to cloudy days. Use of any of these systems shall not
be reason for extension of completion dates specified in these specifications. In addition, to prevent
potential damage to the RCC due to hot-weather related placement conditions, all RCC operation shall
be suspended between June 15 and October 31, unless directed otherwise.

END OF SECTION 03 31 13 00a

August 2020 Roller Compacted Concrete Pavement
County of Santa Clara Roads and Airports Department, 03311300a-3
JOC-RAD-2020-01




03 - Concrete

THIS PAGE INTENTIONALLY LEFT BLANK

Roller Compacted Concrete Pavement August 2020

03311300a-4 County of Santa Clara Roads and Airports Department,
JOC-RAD-2020-01



03 - Concrete

SECTION 03 31 13 00b - DECORATIVE CEMENT CONCRETE PAVEMENT

11

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for decorative cement
concrete pavement. Products shall be as follows or as directed by the Owner. Installation
procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

Summary

1. Section includes colored, stamped, stenciled, and stained concrete paving.

Definitions

1. Cementitious Materials: Portland cement alone or in combination with one or more of blended

hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

Submittals
1. Product Data: For each type of product indicated.
2. LEED Submittals:

a. Product Data for Credit MR 4.1 and Credit MR 4.2, as directed: For products having
recycled content, documentation indicating percentages by weight of postconsumer and
preconsumer recycled content. Include statement indicating costs for each product having
recycled content.

b. Design Mixtures for Credit ID 1.1: For each concrete mixture containing fly ash as a
replacement for portland cement or other portland cement replacements. For each design
mixture submitted, include an equivalent concrete mixture that does not contain portland
cement replacements, to determine amount of portland cement replaced.

3. Samples: For each type of exposed color, pattern, or texture indicated.
4, Other Action Submittals:
a. Design Mixtures: For each decorative concrete paving mixture. Include alternate design

mixtures when characteristics of materials, Project conditions, weather, test results, or
other circumstances warrant adjustments.

5. Qualification Data: For qualified Installer, ready-mix concrete manufacturer, and testing agency.
6. Material Certificates: For the following, from manufacturer:
a. Cementitious materials.

b Steel reinforcement and reinforcement accessories.
c Fiber reinforcement.

d Admixtures.

e Curing compounds.

f. Applied finish materials.

g. Bonding agent or epoxy adhesive.

h. Joint fillers.

M

a.

7. aterial Test Reports: For each of the following:
Aggregates. Include service-record data indicating absence of deleterious expansion of
concrete due to alkali-aggregate reactivity.

8. Field quality-control reports.

Quality Assurance
1. Installer Qualifications: An employer of workers trained and approved by manufacturer of
decorative concrete paving systems.
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2. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for production
facilities and equipment.

a. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

3. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for testing
indicated.

a. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

4. Source Limitations: Obtain decorative concrete paving products and each type or class of
cementitious material of the same brand from same manufacturer's plant, and obtain each
aggregate from single source.

5. Concrete Testing Service: Engage a qualified testing agency to perform material evaluation tests
and to design concrete mixtures.

6. ACI Publications: Comply with ACI 301 (ACI 301M) unless otherwise indicated.

7 Preinstallation Conference: Conduct conference at Project site.

F. Project Conditions

1. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other

construction activities.
1.2 PRODUCTS
A. Forms

1. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials
to provide full-depth, continuous, straight, and smooth exposed surfaces.

a. Use flexible or uniformly curved forms for curves of a radius of 100 feet (30.5 m) or
less. Do not use notched and bent forms.

2. Forms for Textured Finish Concrete: Units of face design, size, arrangement, and configuration
indicated. Provide solid backing and form supports to ensure stability of textured form liners.

3. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain,

or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete
surfaces.

B. Steel Reinforcement

1. Recycled Content: Provide steel reinforcement with an average recycled content of steel so
postconsumer recycled content plus one-half of preconsumer recycled content is not less than 25
percent.

2. Plain-Steel Welded Wire Reinforcement: ASTM A 1064/A 1064M, fabricated from as-drawn steel
wire into flat sheets.

3. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed.

4, Steel Bar Mats: ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60 (Grade 420),
deformed bars; assembled with clips.

5. Plain-Steel Wire: ASTM A 82/A 82M, as drawn.

6. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420) plain-steel bars. Cut bars true to
length with ends square and free of burrs.

7. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars, welded wire reinforcement, and dowels in place. Manufacture bar supports
according to CRSI's "Manual of Standard Practice” from steel wire, plastic, or precast concrete of
greater compressive strength than concrete specified, and as follows:

a. Equip wire bar supports with sand plates or horizontal runners where base material will not

support chair legs.
Decorative Cement Concrete Pavement August 2020
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C. Concrete Materials

1.

Cementitious Material: Use the following cementitious materials, of the same type, brand, and

source, throughout Project:

a. Portland Cement: ASTM C 150, gray OR white, as directed, portland cement Type | OR
Type Il OR Type I/l OR Type Ill OR Type V, as directed. Supplement with the following,
as directed:

1) Fly Ash: ASTM C 618, Class C or F.
2) Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

b. Blended Hydraulic Cement: ASTM C 595, Type IS, portland blast-furnace slag OR
Type IP, portland-pozzolan, as directed, cement.

Normal-Weight Aggregates: ASTM C 33, Class 4S OR Class 4M OR Class 1N, as directed,

uniformly graded. Provide aggregates from a single source with documented service-record data

of at least 10 years' satisfactory service in similar paving applications and service conditions
using similar aggregates and cementitious materials, as directed.

a. Maximum Aggregate Size: 1-1/2 inches (38 mm) OR 1 inch (25 mm) OR 3/4 inch (19 mm),
as directed, nominal.

b. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water: Potable and complying with ASTM C 94/C 94M.

Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other

admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of

cementitious material.

a. Water-Reducing Admixture: ASTM C 494/C 494M, Type A, colored, as directed.

b. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D, colored, as
directed.

C. Water-Reducing and Accelerating Admixture: ASTM C 494/C 494M, Type E.

Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing

admixtures; color stable, free of carbon black, as directed, nonfading, and resistant to lime and

other alkalis.

D. Fiber Reinforcement

1.

Synthetic Fiber: Monofilament or fibrillated polypropylene fibers engineered and designed for use
in decorative concrete paving, complying with ASTM C 1116/C 1116M, Type lll, 1/2 to 1-1/2
inches (13 to 38 mm) long.

E. Surface Coloring Materials

1. Pigmented Mineral Dry-Shake Hardener: Factory-packaged, dry combination of portland cement,
graded quartz aggregate, color pigments, and plasticizing admixture. Use color pigments that are
finely ground, nonfading mineral oxides interground with cement.

2. Pigmented Powder Release Agent: Factory-packaged, dry combination of surface-conditioning
and dispersing agents interground with color pigments that facilitates release of stamp mats. Use
color pigments that are finely ground, nonfading mineral oxides interground with cement.

3. Liguid Release Agent: Manufacturer's standard, clear, evaporating formulation that facilitates
release of stamp mats and texture rollers.

F. Stamping Devices

1. Stamp Mats: Semirigid polyurethane mats with projecting textured and ridged underside capable
of imprinting texture and joint patterns on plastic concrete.

2. Stamp Tools: Open-grid, aluminum or rigid-plastic stamp tool capable of imprinting joint patterns
on plastic concrete.

3. Rollers: Manually controlled, water-filled aluminum rollers with projecting ridges on drum capable
of imprinting texture and joint patterns on plastic concrete.

4, Texture Rollers: Manually controlled, abrasion-resistant polyurethane rollers capable of
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G. Stencil Materials

1.

Stencils: Manufacturer's standard, moisture-resistant paper or reusable plastic stencils, designed
for use on plastic concrete.

H. Stain Materials

1.

2.

Reactive Stain: Acidic-based stain with wetting agents and high-grade, UV-stable metallic salts
that react with calcium hydroxide in cured concrete to produce permanent, variegated, or
translucent color effects.

Penetrating Stain: Water-based, acrylic latex, penetrating stain with colorfast pigments.

l. Curing And Sealing Materials

1. Curing Paper: Nonstaining, waterproof paper, consisting of two layers of kraft paper cemented
together and reinforced with fiber, and complying with ASTM C 171.

2. Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for application to
fresh concrete.

3. Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Typel, ClassB,
manufactured for colored concrete.

a. For integrally colored concrete, curing compound shall be pigmented type approved by
coloring admixture manufacturer.
b. For concrete indicated to be sealed, curing compound shall be compatible with sealer.

4. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,
Type |, Class A, manufactured for use with colored concrete.

5. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type |,
Class A, manufactured for use with colored concrete.

6. Clear Acrylic Sealer: Manufacturer's standard, waterborne, nonyellowing and UV-resistant,
membrane-forming, medium-gloss, acrylic copolymer emulsion solution, manufactured for colored
concrete, containing not less than 15 percent solids by volume.

7. Slip-Resistance-Enhancing Additive:  Manufacturer's standard finely graded aggregate or
polymer additive, designed to be added to clear acrylic sealer to enhance slip resistance of
sealed paving surface.

J. Related Materials

1. Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-
expanding cork in preformed strips.

2. Bonding Agent: ASTM C 1059, Type Il, non-redispersible, acrylic emulsion or styrene butadiene.

3. Epoxy Bonding Adhesive: ASTM C 881/C 881M, two-component epoxy resin capable of humid
curing and bonding to damp surfaces; of class suitable for application temperature, of grade
complying with requirements, and of the following types:

a. Types | and I, non-load bearing OR Types IV and V, load bearing, as directed, for
bonding hardened or freshly mixed concrete to hardened concrete.

4, Polyethylene Film: ASTM D 4397, 1 mil (0.025 mm) thick, clear.

K. Concrete Mixtures

1.

Prepare design mixtures, proportioned according to ACI 301 (ACI 301M), for each type and

strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field

experience.

a. Use a qualified independent testing agency for preparing and reporting proposed concrete
design mixtures for the trial batch method.

Proportion mixtures to provide normal-weight concrete with the following properties:

a. Compressive Strength (28 Days): 4500 psi (31 MPa) OR 4000 psi (27.6 MPa) OR 3500
psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed.

b. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.45 OR 0.50, as
directed.
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C. Slump Limit: 4 inches (100 mm) OR 5 inches (125 mm), as directed, plus or minus 1 inch
(25 mm).
3. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete

at point of placement having an air content as follows:

a. Air Content: 5-1/2 OR 4-1/2 OR 2-1/2, as directed, percent plus or minus 1.5 percent for
1-1/2-inch (38-mm) nominal maximum aggregate size.

b. Air Content: 6 OR 4-1/2 OR 3, as directed, percent plus or minus 1.5 percent for 1-inch
(25-mm) nominal maximum aggregate size.

C. Air Content: 6 OR 5 OR 3-1/2, as directed, percent plus or minus 1.5 percent for 3/4-inch
(19-mm) nominal maximum aggregate size.

4, Limit water-soluble, chloride-ion content in hardened concrete to 0.15 OR 0.30, as directed,
percent by weight of cement.

5. Chemical Admixtures: Use admixtures according to manufacturer's written instructions.
a. Use water-reducing admixture OR water-reducing and retarding admixture OR water-

reducing and accelerating admixture, as directed, in concrete as required for placement
and workability.

b. Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.
6. Cementitious Materials: Limit percentage by weight of cementitious materials other than portland

cement according to ACI 301 (ACI 301M) requirements for concrete exposed to deicing
chemicals OR as follows, as directed:

a. Fly Ash or Pozzolan: 25 percent.
b. Ground Granulated Blast-Furnace Slag: 50 percent.
C. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag: 50 percent,
with fly ash or pozzolan not exceeding 25 percent.
7. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended rate, but
not less than 1.0 Ib/cu. yd. (0.60 kg/cu. m).
8. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written

instructions and to result in hardened concrete color consistent with approved mockup.

L. Concrete Mixing
1. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to

ASTM C 94/C 94M and ASTM C 1116/C 1116M, as directed. Furnish batch certificates for each

batch discharged and used in the Work.

a. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.

2. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to

ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.

a. For concrete batches of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2
minutes, but not more than 5 minutes after ingredients are in mixer, before any part of
batch is released.

b. For concrete batches larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15
seconds for each additional 1 cu. yd. (0.76 cu. m).
C. Provide batch ticket for each batch discharged and used in the Work, indicating Project

identification name and number, date, mixture type, mixing time, quantity, and amount of
water added.

1.3 EXECUTION

A. Examination
1. Examine exposed subgrades and subbase surfaces for compliance with requirements for
dimensional, grading, and elevation tolerances.
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2. Proof-roll prepared subbase surface below decorative concrete paving to identify soft pockets and
areas of excess yielding.
a. Completely proof-roll subbase in one direction and repeat in perpendicular direction. Limit
vehicle speed to 3 mph (5 km/h).
b. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing
not less than 15 tons (13.6 tonnes).
C. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2
inch (13 mm) according to requirements in Division 31 Section "Earth Moving".
3. Proceed with installation only after unsatisfactory conditions have been corrected.
B. Preparation
1. Remove loose material from compacted subbase surface immediately before placing concrete.
2. Protect adjacent construction from discoloration and spillage during application of color

hardeners, release agents, stains, curing compounds, and sealers.

C. Edge Forms And Screed Construction
1. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines,
grades, and elevations. Install forms to allow continuous progress of work and so forms can
remain in place at least 24 hours after concrete placement.
2. Clean forms after each use and coat with form-release agent to ensure separation from concrete
without damage.

D. Steel Reinforcement

1. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and
supporting reinforcement.

2. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.

3. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during
concrete placement. Maintain minimum cover to reinforcement.

4, Install welded wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least

one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous
laps in either direction.

5. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and
free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required
before placement. Set mats for a minimum 2-inch (50-mm) overlap to adjacent mats.

E. Joints
1. General: Form construction, isolation, and contraction joints and tool edges true to line, with
faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to
centerline unless otherwise indicated.

a. When joining existing paving, place transverse joints to align with previously placed joints
unless otherwise indicated.
2. Construction Joints: Set construction joints at side and end terminations of paving and at

locations where paving operations are stopped for more than one-half hour unless paving
terminates at isolation joints.

a. Continue steel reinforcement across construction joints unless otherwise indicated. Do not
continue reinforcement through sides of paving strips unless otherwise indicated.
b. Butt Joints: Use bonding agent OR epoxy bonding adhesive, as directed, at joint locations
where fresh concrete is placed against hardened or partially hardened concrete surfaces.
C. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys
unless otherwise indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.
d. Dowelled Joints: Install dowel bars and support assemblies at joints where indicated.
Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one
side of joint.
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Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch

basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.

a. Locate expansion joints at intervals of 50 feet (15.25 m) unless otherwise indicated.

b. Extend joint fillers full width and depth of joint.

C. Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below
finished surface if joint sealant is indicated.

d. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.

e. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or
clip joint-filler sections together.

f. During concrete placement, protect top edge of joint filler with metal, plastic, or other
temporary preformed cap. Remove protective cap after concrete has been placed on both
sides of joint.

Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as

indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete

thickness, as follows, to match jointing of existing adjacent decorative concrete paving, as
directed:

a. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each
edge of joint with grooving tool to a 1/4-inch (6-mm) OR 3/8-inch (10-mm), as directed,
radius. Repeat grooving of contraction joints after applying surface finishes. Eliminate
grooving-tool marks on concrete surfaces.

1) Tolerance: Ensure that grooved joints are within 3 inches (75 mm) either way from
centers of dowels.

b. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3-mm-) wide joints into concrete when
cutting action will not tear, abrade, or otherwise damage surface and before developing
random contraction cracks.

1) Tolerance: Ensure that sawed joints are within 3 inches (75 mm) in both directions
from center of dowels.

C. Doweled Contraction Joints: Install dowel bars and support assemblies at joints where
indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete
bonding to one side of joint.

Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an

edging tool to a 1/4-inch (6-mm) OR 3/8-inch (10-mm), as directed, radius. Repeat tooling of

edges after applying surface finishes. Eliminate edging tool marks on concrete surfaces.

F. Concrete Placement

1.

2.

3.

August 2020

Before placing concrete, inspect and complete formwork installation, steel reinforcement, and

items to be embedded or cast-in.

Remove snow, ice, or frost from subbase surface and steel reinforcement before placing

concrete. Do not place concrete on frozen surfaces.

Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not

place concrete around manholes or other structures until they are at required finish elevation and

alignment.

Comply with ACI 301 (ACI 301M) requirements for measuring, mixing, transporting, and placing

concrete.

Do not add water to concrete during delivery or at Project site. Do not add water to fresh

concrete after testing.

Deposit and spread concrete in a continuous operation between transverse joints. Do not push

or drag concrete into place or use vibrators to move concrete into place.

Consolidate concrete according to ACI 301 (ACI 301M) by mechanical vibrating equipment

supplemented by hand spading, rodding, or tamping.

a. Consolidate concrete along face of forms and adjacent to transverse joints with an internal
vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. Use only
square-faced shovels for hand spreading and consolidation. Consolidate with care to
prevent dislocating reinforcement, dowels, and joint devices.
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10.

11.

Screed paving surface with a straightedge and strike off.

Commence initial floating using bull floats or darbies to impart an open-textured and uniform

surface plane before excess moisture or bleed water appears on the surface. Do not further

disturb concrete surfaces before beginning finishing operations or spreading surface treatments.

Cold-Weather Placement: Protect concrete work from physical damage or reduced strength that

could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and the

following:

a. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C),
uniformly heat water and aggregates before mixing to obtain a concrete mixture
temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C)
at point of placement.

b. Do not use frozen materials or materials containing ice or snow.

C. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise specified and approved in design mixtures.

Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and as follows when hot-weather

conditions exist:

a. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32
deg C) at time of placement. Chilled mixing water or chopped ice may be used to control
temperature, provided water equivalent of ice is calculated in total amount of mixing water.
Using liquid nitrogen to cool concrete is Contractor's option.

b. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed
ambient air temperature immediately before embedding in concrete.
C. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep

subgrade moisture uniform without standing water, soft spots, or dry areas.

G. Float Finishing

1.
2.

General: Do not add water to concrete surfaces during finishing operations.

Float Finish: Begin the second floating operation when bleed-water sheen has disappeared and
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular
texture.

H. Integrally Colored Concrete Finish

1.

Integrally Colored Concrete Finish: After final floating, apply the following finish:

a. Burlap Finish: Drag a seamless strip of damp burlap across float-finished concrete,
perpendicular to line of traffic, to provide a uniform, gritty texture.

b. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished
concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.

C. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating float-
finished concrete surface 1/16 to 1/8 inch (1.6 to 3 mm) deep with a stiff-bristled broom,
perpendicular to line of traffic.

I Stenciling

1.

2.
3.
4

Cut stencils to slab width and lay on wet concrete. Overlap "mortar joint" on trailing edge of each

section of stencil onto leading "mortar joint" of previous section.

Trim stencils to fit slab and adjacent patterns.

Slightly embed stencil into concrete by rolling with stencil roller.

Apply pigmented mineral dry-shake hardener materials to concrete surfaces according to

manufacturer's written instructions.

Stencil Rolling:

a. Apply pigmented powder release agent OR liquid release agent, as directed, according to
manufacturer's written instructions prior to applying texture roller to surface of concrete.

b. Perform rolling operation to produce required texture on concrete surface.
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Remove stencils when concrete has sufficiently cured to bear weight. Do not leave stencils in
concrete overnight.

Remove debris with mechanical blower prior to application of curing compound. If release agent
is applied, delay removal of debris for 24 hours, then flood area with low-pressure water hose,
wetting release agent, and follow by cleaning surface with pressure washer.

J. Pigmented Mineral Dry-Shake Hardener

1. Pigmented Mineral Dry-Shake Hardener Finish: After initial floating, apply dry-shake materials to
paving surfaces according to manufacturer's written instructions and as follows:

a. Uniformly apply dry-shake hardener at a rate of 100 Ib/100 sq. ft. (49 kg/10 sg. m) unless
greater amount is recommended by manufacturer to match paving color required.

b. Uniformly distribute approximately two-thirds of dry-shake hardener over the concrete
surface with mechanical spreader; allow hardener to absorb moisture and embed it by
power floating. Follow power floating with a second application of pigmented mineral dry-
shake hardener, uniformly distributing remainder of material at right angles to first
application to ensure uniform color, and embed hardener by final power floating.

C. After final power floating, apply the following finish:

1) Burlap Finish: Drag a seamless strip of damp burlap across float-finished concrete,
perpendicular to line of traffic, to provide a uniform, gritty texture.

2) Medium-to-Fine-Textured Broom Finish: Draw a soft bristle broom across float-
finished concrete surface, perpendicular to line of traffic, to provide a uniform, fine-
line texture.

3) Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating float-
finished concrete surface 1/16 to 1/8 inch (1.6 to 3 mm) deep with a stiff-bristled
broom, perpendicular to line of traffic.

2. Pigmented Powder Release Agent: Uniformly distribute onto dry-shake-hardened and still-plastic

concrete at a rate of 3 to 4 1b/100 sq. ft. (1.5 to 2 kg/10 sqg. m).

3. Liquid Release Agent: Uniformly mist surface of dry-shake-hardened and still-plastic concrete at

a rate of 5 gal/1000 sq. ft. (0.2 L/sg. m).

K. Stamping
1. Mat Stamping: After floating and while concrete is plastic, apply mat-stamped finish.

a. Pigmented Powder Release Agent: Uniformly distribute onto concrete at a rate of 3 to 4
Ib/100 sq. ft. (1.5 to 2 kg/10 sqg. m).

b. Liquid Release Agent: Apply liquid release agent to the concrete surface and the stamp
mat. Uniformly mist surface of concrete at a rate of 5 gal/1000 sq. ft. (0.2 L/sg. m).

C. After application of release agent, accurately align and place stamp mats in sequence.

d. Uniformly load mats and press into concrete to produce required imprint pattern and depth
of imprint on concrete surface. Gently remove stamp mats. Hand stamp edges and
surfaces unable to be imprinted by stamp mats.

e. Remove residual release agent according to manufacturer's written instructions, but no
fewer than three days after stamping concrete. High-pressure-wash surface and joint
patterns, taking care not to damage stamped concrete. Control, collect, and legally
dispose of runoff.

2. Tool Stamping: After floating and while concrete is plastic, apply tool-stamped finish.

a. Cover surface with polyethylene film, stretch taut to remove wrinkles, lap sides and ends 3
inches (75 mm), and secure to edge forms. Lightly broom surface to remove air bubbles.

b. Accurately align and place stamp tools in sequence and tamp into concrete to produce
required imprint pattern and depth of imprint on concrete surface. Gently remove stamp
tools. Hand stamp edges and surfaces unable to be imprinted by stamp tools.

C. Carefully remove polyethylene film immediately after tool stamping.

3. Roller Stamping: After floating and while concrete is plastic, apply roller-stamped finish.
a. Cover surface with polyethylene film, stretch taut to remove wrinkles, lap sides and ends 3

August 2020

inches (75 mm), and secure to edge forms. Lightly broom surface to remove air bubbles.
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b. Accurately align roller and perform rolling operation to produce required imprint pattern and
depth of imprint on concrete surface. Hand stamp surfaces inaccessible to roller.
C. Carefully remove polyethylene film immediately after roller stamping.

L. Concrete Protection And Curing

1.

2.
3.

General: Protect freshly placed concrete from premature drying and excessive cold or hot

temperatures.

Comply with ACI 306.1 for cold-weather protection.

Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy

conditions cause moisture loss approaching 0.2 Ib/sg. ft. x h (1 kg/sq. m x h) before and during

finishing operations. Apply according to manufacturer's written instructions after placing,

screeding, and bull floating or darbying concrete but before float finishing.

Begin curing after finishing concrete but not before free water has disappeared from concrete

surface.

Curing Compound: Apply curing compound immediately after final finishing. Apply uniformly in

continuous operation by power spray or roller according to manufacturer's written instructions.

Recoat areas that have been subjected to heavy rainfall within three hours after application.

Maintain continuity of coating, and repair damage during curing period.

a. Cure integrally colored concrete with a pigmented, as directed, curing compound.

b. Cure concrete finished with pigmented mineral dry-shake hardener with a pigmented, as
directed, curing compound.

Curing and Sealing Compound: Apply uniformly in continuous operation by power spray or roller

according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within

three hours after initial application. Repeat process 24 hours later and apply a second coat.

Maintain continuity of coating and repair damage during curing period.

Curing Paper: Cure with unwrinkled curing paper in pieces large enough to cover the entire width

and edges of slab. Do not lap sheets. Fold curing paper down over paving edges and secure

with continuous banks of earth to prevent displacement or billowing due to wind. Immediately

repair holes or tears in paper.

M. Staining

1.
2.

Newly placed concrete paving shall be at least 14 OR 30, as directed, days old before staining.

Prepare surfaces according to manufacturer's written instructions and as follows:

a. Clean concrete thoroughly by scraping, applying solvents or stripping agents, sweeping
and pressure washing, or scrubbing with a rotary floor machine and detergents
recommended by stain manufacturer. Rinse until water is clear and allow surface to dry.

1) Do not use acidic solutions to clean surfaces.

b. Test surfaces with droplets of water. If water beads and does not penetrate surface, or
penetrates only in some areas, profile surfaces by acid etching, grinding, sanding, or
abrasive blasting. Retest and continue profiling surface until water droplets immediately
darken and uniformly penetrate concrete surfaces.

C. Apply acidic solution to dampened concrete surfaces, scrubbing with uncolored, acid-
resistant nylon-bristle brushes until bubbling stops and concrete surface has texture of
120-grit sandpaper. Do not allow solution to dry on concrete surfaces. Rinse until water is
clear. Control, collect, and legally dispose of runoff.

d. Neutralize concrete surfaces and rinse until water is clear. Test surface for residue with
clean white cloth. Test surface according to ASTM F 710 to ensure pH is between 7 and 8.

Scoring: Score decorative jointing in paving surfaces 1/16 inch (1.6 mm) deep with diamond

blades to match pattern indicated. Rinse until water is clear. Score after OR before, as directed,

staining.

a. Joint Width: 3/8 inch (10 mm).

Allow paving surface to dry before applying stain. Verify readiness of paving to receive stain

according to ASTM D 4263 by tightly taping 18-by-18-inch (450-by-450-mm), 4-mil- (0.1-mm-)
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thick polyethylene sheet to a representative area of paving surface. Apply stain only if no
evidence of moisture has accumulated under sheet after 16 hours.

5. Reactive Stain: Apply reactive stain to paving surfaces according to manufacturer's written
instructions and as follows:

a. Apply stain by uncolored bristle brush, roller, or high-volume, low-pressure sprayer and
immediately scrub into concrete surface with uncolored, acid-resistant nylon-bristle
brushes in continuous, circular motion. Do not spread stain after fizzing stops. Allow to
dry four hours and repeat application of stain in sufficient quantity to obtain color consistent
with approved mockup.

b. Remove stain residue after four hours by wet scrubbing with commercial-grade detergent
recommended by stain manufacturer. Rinse until water is clear. Control, collect, and
legally dispose of runoff.

6. Penetrating Stain: Apply penetrating stain to paving surfaces according to manufacturer's written
instructions and as follows:

a. Apply first coat of stain to dry, clean surfaces by airless sprayer or by high-volume, low-
pressure sprayer.

b. Allow to dry four hours and repeat application of stain in sufficient quantity to obtain color
consistent with approved mockup.

C. Rinse until water is clear. Control, collect, and legally dispose of runoff.

N Sealer
1. Clear Acrylic Sealer: Apply uniformly in two coats in continuous operations according to

manufacturer's written instructions. Allow first coat to dry before applying second coat, at 90
degrees to the direction of the first coat using same application methods and rates.

a. Begin sealing dry surface no sooner than 14 days after concrete placement.
b. Allow stained concrete surfaces to dry before applying sealer.
C. Thoroughly mix slip-resistance-enhancing additive into sealer before applying sealer

according to manufacturer's written instructions. Stir sealer occasionally during application
to maintain even distribution of additive.

0. Paving Tolerances

1.

Comply with tolerances in ACI 117 and as follows:

a. Elevation: 3/4 inch (19 mm).

b. Thickness: Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).

C. Surface: Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/2 inch
(13 mm).

d. Lateral Alignment and Spacing of Dowels: 1 inch (25 mm).

e. Vertical Alignment of Dowels: 1/4 inch (6 mm).

f Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch per

12 inches (6 mm per 300 mm) of dowel.
g. Joint Spacing: 3 inches (75 mm).
h. Contraction Joint Depth: Plus 1/4 inch (6 mm), no minus.
i. Joint Width: Plus 1/8 inch (3 mm), no minus.

P. Field Quality Control

1.
2.

August 2020

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Testing Services: Testing of composite samples of fresh concrete obtained according to

ASTM C 172 shall be performed according to the following requirements:

a. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m)
OR 5000 sg. ft. (465 sqg. m), as directed, or fraction thereof of each concrete mixture
placed each day.

1) When frequency of testing will provide fewer than five compressive-strength tests for
each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.
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b. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform additional
tests when concrete consistency appears to change.

C. Air Content: ASTM C 231, pressure method; one test for each composite sample, but not
less than one test for each day's pour of each concrete mixture.

d. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is
40 deg F (4.4 deg C) and below and when it is 80 deg F (27 deg C) and above, and one
test for each composite sample.

e. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of
three standard cylinder specimens for each composite sample.
f. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and

two specimens at 28 days.
1) A compressive-strength test shall be the average compressive strength from two
specimens obtained from same composite sample and tested at 28 days.

3. Strength of each concrete mixture will be satisfactory if average of any three consecutive
compressive-strength tests equals or exceeds specified compressive strength and no
compressive-strength test value falls below specified compressive strength by more than 500 psi
(3.4 MPa).

4, Test results shall be reported in writing to the Owner, concrete manufacturer, and Contractor
within 48 hours of testing. Reports of compressive-strength tests shall contain Project
identification name and number, date of concrete placement, name of concrete testing and
inspecting agency, location of concrete batch in Work, design compressive strength at 28 days,
concrete mixture proportions and materials, compressive breaking strength, and type of break for
both 7- and 28-day tests.

5. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be
permitted by the Owner but will not be used as sole basis for approval or rejection of concrete.
6. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when

test results indicate that slump, air entrainment, compressive strengths, or other requirements
have not been met, as directed by the Owner.

7. Decorative concrete paving will be considered defective if it does not pass tests and inspections.

8. Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

9. Prepare test and inspection reports.

Q. Repairs And Protection

1. Remove and replace decorative concrete paving that is broken or damaged or does not comply
with requirements in this Section. Remove work in complete sections from joint to joint unless
otherwise approved by the Owner.

2. Detailing: Grind concrete "squeeze" left from tool placement. Color ground areas with slurry of
color hardener mixed with water and bonding agent. Remove excess release agent with high-
velocity blower.

3. Protect decorative concrete paving from damage. Exclude traffic from paving for at least 14 days
after placement. When construction traffic is permitted, maintain paving as clean as possible by
removing surface stains and spillage of materials as they occur.

4. Maintain decorative concrete paving free of stains, discoloration, dirt, and other foreign material.
Sweep paving not more than two days before date scheduled for Final Completion inspections.

END OF SECTION 03 31 13 00b
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SECTION 03 31 13 00c - PORTLAND CEMENT CONCRETE OVERLAYS

11 GENERAL

A. Description Of Work

1. This specification covers the furnishing and installation of Portland cement concrete overlays.
Products shall match existing materials and/or shall be as follows or as directed by the Owner.
Installation procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

B. Submittals
1. Product Data: For each type of product indicated.

1.2 PRODUCTS

A. Coarse Aggregate:

1. Composition: Coarse aggregate shall consist of gravel, crushed gravel, crushed stone, a
combination thereof, or crushed blast-furnace slag.

2. Particle Shape: Particles of the coarse aggregate shall be generally spherical or cubical in
shape. The quantity of flat and elongated particles in any size group shall not exceed 20 percent
by weight as determined by ASTM D 3398.

3. Gradation: The maximum size of coarse aggregate shall be the lesser of 1/4 of the pavement
thickness or 2 inches nominal size. Gradation limits are specified in ASTM C 136.

4. Deleterious Substances: The amount of deleterious substances in the coarse aggregate shall not
exceed the limits, defined in ASTM C 117 and C 123.

B. Fine Aggregate shall consist of natural sand, manufactured sand, or a combination of natural and
manufactured sand and shall be composed of clean, hard, durable particles. Particles of the fine
aggregate shall be generally spherical or cubical in shape. Gradation limits are specified in ASTM C
136.

C. Portland Cement shall be Type | in compliance with ASTM C 150.

D. Air-Entraining Admixture shall be in compliance with ASTM C 260. Concrete mixtures shall have air
content by volume of concrete of 4 to 7 percent based on measurements made immediately after
discharge from the mixer.

E. Concrete Mixture shall have a nominal slump of 2 inches with a maximum of 3 inches and a 28-day
flexural strength of not less than 650 psi.

F. Joint and Crack Sealing Materials: Joint filler, joint sealant, and crack sealant shall comply with the
following:

1. Expansion Joint Fillers shall comply with ASTM D 1751 or D 1752 or shall be resin impregnated
fiberboard in compliance with the physical requirements of ASTM D 1752.

2. Type | Sealant shall comply with Fed. Spec. SS-S-200, except that sealant may be furnished as a
ready-mixed liquid.

3. Type Il Sealant shall comply with Fed. Spec. SS-S-1401.

4 Type V Sealant shall comply with COE CRD-C-527 and may be either a single- or multiple-
component material.
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G. Epoxy-Resin Materials: Materials used in epoxy-resin grout, mortar, and concrete shall comply with the

following:
1. Epoxy-Resin Grout shall be a two-compound material formulated to comply with ASTM C 881.
2. Epoxy-Resin Concrete shall be composed of epoxy-resin binder and uniformly graded aggregate

in compliance with ASTM C 144. The maximum size of aggregate shall be 3/8 or 1/2 inch.

H. Dowels shall be plain steel bars complying with ASTM A 499.

13 EXECUTION

A. Preparation of Existing Surface: The Contractor shall raise and reset all structures such as manhole
frames, valve boxes, drainage structures, etc. to meet the required grade. Bonding course shall be
applied to the area prepared to receive overlay and shall be of epoxy-resin grout and Portland cement
mortar.

B. Concrete Placement: Concrete shall be placed within 45 minutes from the time all ingredients are
charged into the mixing drum.

C. Vibration: In the final phases of placing, surface vibrating equipment shall be used, and the duration of
vibration shall not exceed 20 seconds.

D. Joints shall be saw cut and in alignment with underlying existing joints.

E. Finishing:

1. Transverse Finishing: Immediately after placement, concrete shall be accurately struck off and
screeded to such elevation that when consolidated and finished, the surface of the pavement will
be free from porous places and will be at the required grade. The finishing machine shall make at
least two trips over each area of pavement to compact the concrete and produce a surface of
uniform texture, true to grade.

2. Longitudinal Floating: After completion of the transverse finishing, the longitudinal mechanical
float shall be operated to smooth and finish the pavement to grade.

3. Hand Finishing shall be with an approved strike and tamping template and a longitudinal float.

4, Straightedge Finishing: After the longitudinal floating is completed but while the concrete is still

plastic, minor irregularities and score marks in the pavement surface shall be eliminated by
means of long-handled wood floats and straightedges. The final finish shall be made with the
straightedges, which shall be used to float the entire pavement surface.

5. Burlap Drag Finishing: When most of the water glaze or sheen has disappeared and before the
concrete becomes nonplastic, drag the surface of the pavement in the direction of the concrete
placement with a multiple-ply burlap drag.

6. Edging: After other finishing has been completed, the edges of slabs along the forms and at the
joints shall be carefully finished with an edging tool to form a smooth rounded surface of the
required radius.

F. Concrete Curing and Protection:
1. Concrete Curing Methods shall consist of mat method, impervious sheeting method, or liquid
membrane curing method.
2. Concrete Protection: Protect repaired areas against damage prior to final acceptance. Traffic

shall be excluded from repaired areas.

END OF SECTION 03 31 13 00c
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SECTION 03 31 13 00d - STEEL REINFORCED PORTLAND CEMENT CONCRETE OVERLAYS

11 GENERAL

A. Description Of Work
1. This specification covers the furnishing and installation of steel reinforced Portland cement
concrete overlays. Products shall match existing materials and/or shall be as follows or as
directed by the Owner. Installation procedures shall be in accordance with the product
manufacturer's recommendations. Demolition and removal of materials shall be as required to
support the work.

B. Submittals
1. Product Data: For each type of product indicated.

1.2 PRODUCTS
A. Coarse Aggregate:
1. Composition: Coarse aggregate shall consist of gravel, crushed gravel, crushed stone, a
combination thereof, or crushed blast-furnace slag.
2. Particle Shape: Particles of the coarse aggregate shall be generally spherical or cubical in

shape. The quantity of flat and elongated particles in any size group shall not exceed 20 percent
by weight as determined by ASTM D 3398.

3. Gradation: The maximum size of coarse aggregate shall be the lesser of 1/4 of the pavement
thickness or 2 inches nominal size. Gradation limits are specified in ASTM C 136.
4. Deleterious Substances: The amount of deleterious substances in the coarse aggregate shall not

exceed the limits, defined in ASTM C 117 and C 123.

B. Fine Aggregate shall consist of natural sand, manufactured sand, or a combination of natural and
manufactured sand and shall be composed of clean, hard, durable particles. Particles of the fine
aggregate shall be generally spherical or cubical in shape. Gradation limits are specified in ASTM C
136.

C. Portland Cement shall be Type | in compliance with ASTM C 150.

D. Air-Entraining Admixture shall be in compliance with ASTM C 260. Concrete mixtures shall have air
content by volume of concrete of 4 to 7 percent based on measurements made immediately after
discharge from the mixer.

E. Concrete Mixture shall have a nominal slump of 2 inches with a maximum of 3 inches and a 28-day
flexural strength of not less than 650 psi.

F. Joint and Crack Sealing Materials: Joint filler, joint sealant, and crack sealant shall comply with the

following:

1. Expansion Joint Fillers shall comply with ASTM D 1751 or D 1752 or shall be resin impregnated
fiberboard in compliance with the physical requirements of ASTM D 1752.

2. Type | Sealant shall comply with Fed. Spec. SS-S-200, except that sealant may be furnished as a
ready-mixed liquid.

3. Type Il Sealant shall comply with Fed. Spec. SS-S-1401.

4 Type V Sealant shall comply with COE CRD-C-527 and may be either a single- or multiple-
component material.
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G. Epoxy-Resin Materials: Materials used in epoxy-resin grout, mortar, and concrete shall comply with the

following:
1. Epoxy-Resin Grout shall be a two-compound material formulated to comply with ASTM C 881.
2. Epoxy-Resin Concrete shall be composed of epoxy-resin binder and uniformly graded aggregate

in compliance with ASTM C 144. The maximum size of aggregate shall be 3/8 or 1/2 inch.

H. Steel Reinforcement: All reinforcement shall be free from loose flaky rust, loose scale, oil, grease, mud,
or other coatings that might reduce bond. Bar mats shall comply with ASTM A 184. Welded steel wire
fabric shall comply with ASTM A 1064. Tie bars shall be deformed bars in compliance with ASTM A
615, A 616, or A617. Dowels shall be plain steel bars complying with ASTM A 499.

1.3 EXECUTION

A. Preparation of Existing Surface: The Contractor shall raise and reset all structures such as manhole
frames, valve boxes, drainage structures, etc. to meet the required grade. Bonding course shall be
applied to the area prepared to receive overlay and shall be of epoxy-resin grout and Portland cement
mortar.

B. Reinforcement Steel shall be installed by the strike-off method wherein the concrete is deposited on the
subgrade and struck to the indicated elevation of the steel. The reinforcement shall be laid upon the
prestruck surface.

C. Concrete Placement: Concrete shall be placed within 45 minutes from the time all ingredients are
charged into the mixing drum.

D. Vibration: In the final phases of placing, surface vibrating equipment shall be used, and the duration of
vibration shall not exceed 20 seconds.

E. Joints shall be saw cut and in alignment with underlying existing joints.

F. Finishing:

1. Transverse Finishing: Immediately after placement, concrete shall be accurately struck off and
screeded to such elevation that when consolidated and finished, the surface of the pavement will
be free from porous places and will be at the required grade. The finishing machine shall make at
least two trips over each area of pavement to compact the concrete and produce a surface of
uniform texture, true to grade.

2. Longitudinal Floating: After completion of the transverse finishing, the longitudinal mechanical
float shall be operated to smooth and finish the pavement to grade.

3. Hand Finishing shall be with an approved strike and tamping template and a longitudinal float.

4. Straightedge Finishing: After the longitudinal floating is completed but while the concrete is still

plastic, minor irregularities and score marks in the pavement surface shall be eliminated by
means of long-handled wood floats and straightedges. The final finish shall be made with the
straightedges, which shall be used to float the entire pavement surface.

5. Burlap Drag Finishing: When most of the water glaze or sheen has disappeared and before the
concrete becomes nonplastic, drag the surface of the pavement in the direction of the concrete
placement with a multiple-ply burlap drag.

6. Edging: After other finishing has been completed, the edges of slabs along the forms and at the
joints shall be carefully finished with an edging tool to form a smooth rounded surface of the
required radius.

G. Concrete Curing and Protection:
1. Concrete Curing Methods shall consist of mat method, impervious sheeting method, or liquid
membrane curing method.

Steel Reinforced Portland Cement Concrete Overlays August 2020
03311300d-2 County of Santa Clara Roads and Airports Department,
JOC-RAD-2020-01




03 - Concrete

2. Concrete Protection: Protect repaired areas against damage prior to final acceptance. Traffic
shall be excluded from repaired areas.

END OF SECTION 03 31 13 00d
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SECTION 03 31 13 00e - FIBER REINFORCED PORTLAND CEMENT CONCRETE OVERLAYS

11 GENERAL

A. Description Of Work
1. This specification covers the furnishing and installation of fiber reinforced Portland cement
concrete overlays. Products shall match existing materials and/or shall be as follows or as
directed by the Owner. Installation procedures shall be in accordance with the product
manufacturer's recommendations. Demolition and removal of materials shall be as required to
support the work.

B. Submittals
1. Product Data: For each type of product indicated.

1.2 PRODUCTS
A. Coarse Aggregate:
1. Composition: Coarse aggregate shall consist of gravel, crushed gravel, crushed stone, a
combination thereof, or crushed blast-furnace slag.
2. Particle Shape: Particles of the coarse aggregate shall be generally spherical or cubical in

shape. The quantity of flat and elongated particles in any size group shall not exceed 20 percent
by weight as determined by ASTM D 3398.

3. Gradation: The maximum size of coarse aggregate shall be the lesser of 1/4 of the pavement
thickness or 2 inches nominal size. Gradation limits are specified in ASTM C 136.
4. Deleterious Substances: The amount of deleterious substances in the coarse aggregate shall not

exceed the limits, defined in ASTM C 117 and C 123.

B. Fine Aggregate shall consist of natural sand, manufactured sand, or a combination of natural and
manufactured sand and shall be composed of clean, hard, durable particles. Particles of the fine
aggregate shall be generally spherical or cubical in shape. Gradation limits are specified in ASTM C
136.

C. Portland Cement shall be Type | in compliance with ASTM C 150.

D. Air-Entraining Admixture shall be in compliance with ASTM C 260. Concrete mixtures shall have air
content by volume of concrete of 4 to 7 percent based on measurements made immediately after
discharge from the mixer.

E. Concrete Mixture shall have a nominal slump of 2 inches with a maximum of 3 inches and a 28-day
flexural strength of not less than 650 psi.

F. Joint and Crack Sealing Materials: Joint filler, joint sealant, and crack sealant shall comply with the

following:

1. Expansion Joint Fillers shall comply with ASTM D 1751 or D 1752 or shall be resin impregnated
fiberboard in compliance with the physical requirements of ASTM D 1752.

2. Type | Sealant shall comply with Fed. Spec. SS-S-200, except that sealant may be furnished as a
ready-mixed liquid.

3. Type Il Sealant shall comply with Fed. Spec. SS-S-1401.

4 Type V Sealant shall comply with COE CRD-C-527 and may be either a single- or multiple-
component material.

August 2020 Fiber Reinforced Portland Cement Concrete Overlays
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G. Epoxy-Resin Materials: Materials used in epoxy-resin grout, mortar, and concrete shall comply with the

following:
1. Epoxy-Resin Grout shall be a two-compound material formulated to comply with ASTM C 881.
2. Epoxy-Resin Concrete shall be composed of epoxy-resin binder and uniformly graded aggregate

in compliance with ASTM C 144. The maximum size of aggregate shall be 3/8 or 1/2 inch.

H. Steel Fibers: The fibers shall be made from low carbon steel. The following sizes of steel are
acceptable:
1. 0.010-inch x 0.022-inch flat steel fiber,
2. 0.010-inch x 0.50-inch round steel fiber,
3. 0.016-inch x 1.0-inch round steel fiber,
4 0.016-inch x 0.75-inch round steel fiber with 0.010-inch x 0.020-inch flat section along the length
of the fiber
5. 2.5-inch x 0.025-inch round steel fibers.

13 EXECUTION

A. Preparation of Existing Surface: The Contractor shall raise and reset all structures such as manhole
frames, valve boxes, drainage structures, etc. to meet the required grade. Bonding course shall be
applied to the area prepared to receive overlay and shall be of epoxy-resin grout and Portland cement
mortar.

B. Reinforcement Steel shall be installed by the strike-off method wherein the concrete is deposited on the
subgrade and struck to the indicated elevation of the steel. The reinforcement shall be laid upon the
prestruck surface.

C. Concrete Placement: Concrete shall be placed within 45 minutes from the time all ingredients are
charged into the mixing drum.

D. Vibration: In the final phases of placing, surface vibrating equipment shall be used, and the duration of
vibration shall not exceed 20 seconds.

E. Joints shall be saw cut and in alignment with underlying existing joints.

F. Finishing:

1. Transverse Finishing: Immediately after placement, concrete shall be accurately struck off and
screeded to such elevation that when consolidated and finished, the surface of the pavement will
be free from porous places and will be at the required grade. The finishing machine shall make at
least two trips over each area of pavement to compact the concrete and produce a surface of
uniform texture, true to grade.

2. Longitudinal Floating: After completion of the transverse finishing, the longitudinal mechanical
float shall be operated to smooth and finish the pavement to grade.

3. Hand Finishing shall be with an approved strike and tamping template and a longitudinal float.

4, Straightedge Finishing: After the longitudinal floating is completed but while the concrete is still

plastic, minor irregularities and score marks in the pavement surface shall be eliminated by
means of long-handled wood floats and straightedges. The final finish shall be made with the
straightedges, which shall be used to float the entire pavement surface.

5. Broom Finishing: Burlap drag finishing will not be allowed as this brings the steel fibers to the
surface. Finishing shall be accomplished using a stiff broom.
6. Edging: After other finishing has been completed, the edges of slabs along the forms and at the

joints shall be carefully finished with an edging tool to form a smooth rounded surface of the
required radius.

Fiber Reinforced Portland Cement Concrete Overlays August 2020
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G. Concrete Curing and Protection:

1. Concrete Curing Methods shall consist of mat method, impervious sheeting method, or liquid
membrane curing method.
2. Concrete Protection: Protect repaired areas against damage prior to final acceptance. Traffic

shall be excluded from repaired areas.

END OF SECTION 03 31 13 00e
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SECTION 03 39 13 00 - CAST-IN-PLACE ARCHITECTURAL CONCRETE

11

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for cast-in-place architectural
concrete. Products shall be as follows or as directed by the Owner. Installation procedures shall
be in accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Summary
1. This Section specifies cast-in-place architectural concrete including form facings, reinforcement
accessories, concrete materials, concrete mixture design, placement procedures, and finishes.

Definitions

1. Cast-in-Place Architectural Concrete: Formed concrete that is exposed to view on surfaces of
completed structure or building and that requires special concrete materials, formwork,
placement, or finishes to obtain specified architectural appearance.

2. Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements.

3. Design Reference Sample: Sample designated by the Owner in the Contract Documents that
reflects acceptable surface quality and appearance of cast-in-place architectural concrete.

4. Reveal: Projection of coarse aggregate from matrix or mortar after completion of exposure
operations.

Submittals

1. Product Data: For each type of product indicated.

2. LEED Submittals:

a. Product Data for Credit MR 4.1 and Credit MR 4.2, as directed: For products having
recycled content, documentation indicating percentages by weight of postconsumer and
preconsumer recycled content.

1) Include statement indicating costs for each product having recycled content.

b. Design Mixtures for Credit ID 1.1: For each concrete mixture containing fly ash as a
replacement for portland cement or other portland cement replacements and for equivalent
concrete mixtures that do not contain portland cement replacements.

3. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant adjustments.

a. Indicate amounts of mixing water to be withheld for later addition at Project site.

4, Formwork Shop Drawings: Show formwork construction including form-facing joints, rustications,
construction and contraction joints, form joint-sealant details, form tie locations and patterns,
inserts and embedments, cutouts, cleanout panels, and other items that visually affect cast-in-
place architectural concrete.

5. Placement Schedule: Submit concrete placement schedule before start of placement operations.
Include locations of all joints including construction joints.

6. Samples: For each of the following materials:
a. Form-facing panel.

b Form ties.

c Form liners.

d. Coarse- and fine-aggregate gradations.
e Chamfers and rustications.

M

7. aterial test reports OR certificates, as directed.
August 2020 Cast-In-Place Architectural Concrete
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E. Quality Assurance

1.

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products

and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.

a. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077 and

ASTM E 329 for testing indicated, as documented according to ASTM E 548.

a. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.

b. Personnel performing laboratory tests shall be an ACl-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician - Gradel. Testing Agency
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician -
Grade Il.

ACI Publications: Comply with the following unless modified by requirements in the Contract

Documents:

a. ACI 301, "Specification for Structural Concrete," Sections 1 through 5 OR Sections 1
through 5 and Section 6, "Architectural Concrete”, as directed.

b. ACI 303.1, "Specification for Cast-in-Place Architectural Concrete."

Field Sample Panels: After approval of verification sample and before casting architectural

concrete, produce field sample panels to demonstrate the approved range of selections made

under sample submittals. Produce a minimum of 3 sets of full-scale panels, cast vertically,
approximately 48 by 48 by 6 inches (1200 by 1200 by 150 mm) minimum, to demonstrate the
expected range of finish, color, and texture variations.

Preinstallation Conference: Conduct conference at Project site.

1.2 PRODUCTS

A. Form-Facing Materials

1.

2.

General: Comply with Division 03 Section "Cast-in-place Concrete" for formwork and other form-
facing material requirements.

Form-Facing Panels for As-Cast OR Exposed-Aggregate, as directed, Finishes: Steel, glass-
fiber-reinforced plastic, or other approved nonabsorptive panel materials that will provide
continuous, true, and smooth architectural concrete surfaces. Furnish in largest practicable sizes
to minimize number of joints.

Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic,
paper, or fiber tubes that will provide surfaces with gradual or abrupt irregularities not exceeding
specified formwork surface class. Provide units with sufficient wall thickness to resist plastic
concrete loads without detrimental deformation.

Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic
concrete loads without detrimental deformation.

Form Liners: Units of face design, texture, arrangement, and configuration indicated OR to match
design reference sample, as directed. Furnish with manufacturer's recommended liquid-release
agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair
subsequent surface treatments of concrete.

Rustication Strips: Metal, rigid plastic, or dressed wood with sides beveled and back kerfed;
nonstaining; in longest practicable lengths.

Chamfer Strips: Metal, rigid plastic, elastomeric rubber, or dressed wood, 3/4 by 3/4 inch (19 by
19 mm), minimum; nonstaining; in longest practicable lengths.

Form Joint Tape: Compressible foam tape; pressure sensitive; AAMA 800, "Specification 810.1,
Expanded Cellular Glazing Tape"; minimum 1/4 inch (6 mm) thick.

Form Joint Sealant: Elastomeric sealant complying with ASTM C 920, Type M or S, Grade NS,
that adheres to form joint substrates.

Cast-In-Place Architectural Concrete August 2020
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12.

13.

Sealer: Penetrating, clear, polyurethane wood form sealer formulated to reduce absorption of

bleed water and prevent migration of set-retarding chemicals from wood.

Form-Release Agent: Commercially formulated colorless form-release agent that will not bond

with, stain, or adversely affect architectural concrete surfaces and will not impair subsequent

treatments of those surfaces.

a. Formulate form-release agent with rust inhibitor for steel form-facing materials.

Surface Retarder: Chemical liquid set retarder, for application on form-facing materials, capable

of temporarily delaying final hardening of newly placed concrete surface to depth of reveal

specified.

Form Ties: Factory-fabricated, glass-fiber-reinforced plastic OR internally disconnecting OR

removable, as directed, ties designed to resist lateral pressure of fresh concrete on forms and to

prevent spalling of concrete on removal.

a. Furnish ties with tapered tie cone spreaders, as directed, that, when removed, will leave
holes 3/4 inch (19 mm) OR 1 inch (25 mm) OR 1-1/4 inches (32 mm) OR 1-1/2 inches (38
mm), as directed, in diameter on concrete surface.

b. Furnish internally disconnecting ties that will leave no metal closer than 1-1/2 inches (38
mm), after exposing aggregate, as directed, from the architectural concrete surface.
C. Furnish glass-fiber-reinforced plastic ties, not less than 1/2 inch (13 mm) in diameter, of

color to match the Owner's sample OR selected by the Owner from manufacturer's full
range, as directed.

d. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or
waterproofing.

B. Steel Reinforcement And Accessories

1.

2.

General: Comply with Division 03 Section "Cast-in-place Concrete" for steel reinforcement and

other requirements for reinforcement accessories.

Recycled Content of Steel Products: Provide products with an average recycled content of steel

products so postconsumer recycled content plus one-half of preconsumer recycled content is not

less than 25 OR 60, as directed, percent.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening

reinforcing bars and welded-wire fabric in place; manufacture according to CRSI's "Manual of

Standard Practice.”

a. Where legs of wire bar supports contact forms, use gray, all-plastic OR CRSI Class 1,
gray, plastic-protected OR CRSI Class 2, stainless-steel, as directed, bar supports.

C. Concrete Materials

1.

August 2020

Cementitious Material: Use the following cementitious materials, of the same type, brand, and

source, throughout Project:

a. Portland Cement: ASTM C 150, Type | OR Il OR I/ll OR lll, as directed, gray OR white,
as directed. Supplement with the following:, as directed
1) Fly Ash: ASTM C 618, Class C OR F, as directed.

2) Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.
3) Silica Fume: ASTM C 1240, amorphous silica.

b. Blended Hydraulic Cement: ASTM C 595, Type IS, portland blast-furnace slag OR IP,
portland-pozzolan OR (PM), pozzolan-modified Portland OR | (SM), slag-modified
Portland, as directed, cement.

Normal-Weight Aggregates: ASTM C 33, Class5S OR 5M OR 1N, as directed, coarse

aggregate or better, graded. Provide aggregates from a single source with documented service

record data of at least 10 years' satisfactory service in similar applications and service conditions
using similar aggregates and cementitious materials, as directed.

a. Maximum Coarse Aggregate Size: 1 inch (25 mm) OR 3/4 inch (19 mm) OR 1/2 inch (13
mm) OR 3/8 inch (10 mm), as directed.

b. Gradation: Uniformly OR Gap, as directed, graded.

Normal-Weight Fine Aggregate: ASTM C 33 OR ASTM C 144, as directed, manufactured or

natural sand, from same source for entire Project.

Cast-In-Place Architectural Concrete
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4, Water: Potable, complying with ASTM C 94/C 94M except free of wash water from mixer
washout operations.

D. Admixtures

1. Air-Entraining Admixture: ASTM C 260.

2. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in
hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride.

a. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

b Retarding Admixture: ASTM C 494/C 494M, Type B.

C. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

d. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

e High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
f. Plasticizing and Retarding Admixture; ASTM C 1017/C 1017M, Type Il

3. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing
admixtures; color stable, free of carbon black, as directed, nonfading, and resistant to lime and
other alkalis.

a. Color: As indicated by manufacturer's designation OR Match the Owner's sample OR As
selected by the Owner from manufacturer's full range, as directed.

E. Curing Materials
1. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 o0z./sq. yd. (305 g/sq. m) when dry.

2. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
3. Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.
a. For integrally colored concrete, curing compound shall be pigmented type, as directed,
approved by color pigment manufacturer.
b. For concrete indicated to be sealed, curing compound shall be compatible with sealer.
F. Repair Materials

1. Bonding Agent; ASTM C 1059, Type I, nonredispersible, acrylic emulsion or styrene butadiene.
2. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit
requirements.
a. Types | and Il, non-load bearing OR IV and V, load bearing, as directed, for bonding
hardened or freshly mixed concrete to hardened concrete.

G. Concrete Mixtures, General

1. Prepare design mixtures for each type and strength of cast-in-place architectural concrete
proportioned on basis of laboratory trial mixture or field test data, or both, according to ACI 301.
a. Use a qualified independent testing agency for preparing and reporting proposed design
mixtures based on laboratory trial mixtures.
2. Proportion concrete mixtures as follows:

a. Compressive Strength (28 Days): 5000 psi (34.5 MPa) OR 4500 psi (31 MPa) OR 4000
psi (27.6 MPa) OR 3500 psi (24.1 MPa) OR 3000 psi (20.7 MPa), as directed.

b. Maximum Water-Cementitious Materials Ratio: 0.46.

C. Slump Limit: 3 inches (75 mm) OR 4 inches (100 mm) OR 8 inches (200 mm) for concrete
with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range water-
reducing admixture or plasticizing admixture, as directed, plus or minus 1 inch (25 mm).

d. Air Content:

1) 5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch (38-mm)
nominal maximum aggregate size.

2) 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) OR 3/4-
inch (19-mm), as directed, nominal maximum aggregate size.
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Cementitious Materials: For cast-in-place architectural concrete exposed to deicers, limit
percentage, by weight, of cementitious materials other than portland cement according to
ACI 301 requirements. Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica
fume as needed to reduce the total amount of portland cement, which would otherwise be used,
by not less than 40 percent, as directed.

Limit water-soluble, chloride-ion content in hardened concrete to 0.06 OR 0.15 OR 0.30 OR 1.00,
as directed, percent by weight of cement.

Admixtures: Use admixtures according to manufacturer's written instructions.

Color Pigment: Add color pigment to concrete mixture according to manufacturer's written
instructions and to result in hardened concrete color consistent with approved mockup.

H. Concrete Mixing

1.

Ready-Mixed or Site-Mixed Architectural Concrete: Measure, batch, mix, and deliver concrete

according to ASTM C 94/C 94M and furnish batch ticket information.

a. Clean equipment used to mix and deliver cast-in-place architectural concrete to prevent
contamination from other concrete.

b. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.

1.3 EXECUTION

A. Formwork

1.

2.
3.

10.

11.

12.

August 2020

General: Comply with Division 03 Section "Cast-in-place Concrete" for formwork, embedded

items, and shoring and reshoring.

Limit deflection of form-facing panels to not exceed ACI 303.1 requirements.

In addition to ACI 303.1 limits on form-facing panel deflection, limit cast-in-place architectural

concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows:

a. Class A, 1/8 inch (3.2 mm) OR B, 1/4 inch (6 mm) OR C, 1/2 inch (13 mm), as directed.

Fabricate forms to result in cast-in-place architectural concrete that complies with ACI 117,

"Specifications for Tolerances for Concrete Construction and Materials."

a. In addition to ACI 117, comply with the following tolerances: <Insert tolerances.>

Fabricate forms for easy removal without hammering or prying against concrete surfaces.

Provide crush or wrecking plates where stripping may damage cast-in-place surfaces. Provide

top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. Kerf wood rustications,

keyways, reglets, recesses, and the like, for easy removal.

a. Seal form joints and penetrations at form ties with form joint tape or form joint sealant to
prevent cement paste leakage.

b. Do not use rust-stained steel form-facing material.

Provide temporary openings for cleanouts and inspection ports where interior area of formwork is

inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent

loss of concrete mortar. Locate temporary openings in forms at inconspicuous locations.

Chamfer OR Do not chamfer, as directed, exterior corners and edges of cast-in-place

architectural concrete.

Coat contact surfaces of wood rustications and chamfer strips with sealer before placing

reinforcement, anchoring devices, and embedded items.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads

required in the Work. Determine sizes and locations from trades providing such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and

other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and

maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written

instructions, before placing reinforcement.

Cast-In-Place Architectural Concrete
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13. Coat contact surfaces of forms with surface retarder, according to manufacturer's written
instructions, before placing reinforcement.

14. Place form liners accurately to provide finished surface texture indicated. Provide solid backing
and attach securely to prevent deflection and maintain stability of liners during concreting.
Prevent form liners from sagging and stretching in hot weather. Seal joints of form liners and
form liner accessories to prevent mortar leaks. Coat form liner with form-release agent.

B. Reinforcement And Inserts
1. General: Comply with Division 03 Section "Cast-in-place Concrete" for fabricating and installing
steel reinforcement. Securely fasten steel reinforcement and wire ties against shifting during
concrete placement.
2. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

C. Removing And Reusing Forms
1. Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support
weight of concrete may be removed after cumulatively curing at not less than 50 deg F (10 deg C)
for 24 hours after placing concrete, if concrete is hard enough to not be damaged by form-
removal operations and curing and protection operations are maintained.

a. Schedule form removal to maintain surface appearance that matches approved field
sample panels.
b. Cut off and grind glass-fiber-reinforced plastic form ties flush with surface of concrete.
2. Leave formwork for beam soffits, joists, slabs, and other structural elements that support weight

of concrete in place until concrete has achieved 28-day design compressive strength OR at least
70 percent of 28-day design compressive strength, as directed. Remove forms only if shores
have been arranged to permit removal of forms without loosening or disturbing shores.

3. Clean and repair surfaces of forms to be reused in the Work. Do not use split, frayed,
delaminated, or otherwise damaged form-facing material. Apply new form-release agent.
4, When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.

Align and secure joints to avoid offsets. Do not use patched forms for cast-in-place architectural
concrete surfaces.

D. Joints
1. Construction Joints: Install construction joints true to line with faces perpendicular to surface
plane of cast-in-place architectural concrete so strength and appearance of concrete are not
impaired, at locations indicated or as approved by the Owner.

a. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints, unless otherwise indicated.

b. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete,
as directed. Align construction joint within rustications attached to form-facing material.

C. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset joints
in girders a minimum distance of twice the beam width from a beam-girder intersection.

d. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and
girders and at the top of footings or floor slabs.

e. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls,
near corners, and in concealed locations where possible.

f. Use bonding agent OR epoxy-bonding adhesive, as directed, at locations where fresh
concrete is placed against hardened or partially hardened concrete surfaces.

2. Contraction Joints: Form weakened-plane contraction joints true to line with faces perpendicular

to surface plane of cast-in-place architectural concrete so strength and appearance of concrete
are not impaired, at locations indicated or as approved by the Owner.

E. Concrete Placement
1. Before placing concrete, verify that installation of formwork, form-release agent, reinforcement,
and embedded items is complete and that required inspections have been performed.
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2. Do not add water to concrete during delivery, at Project site, or during placement unless
approved by the Owner.
3. Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.
a. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.
4. Deposit concrete continuously between construction joints.  Deposit concrete to avoid
segregation.
a. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures
and in a manner to avoid inclined construction joints.
b. Consolidate placed concrete with mechanical vibrating equipment according to ACI 303.1.
C. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches (150 mm) into preceding layer. Do not insert vibrators into lower layers of concrete
that have begun to lose plasticity. Do not permit vibrators to contact forms.

5. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing actions, or low
temperatures.

a. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for
three successive days, maintain delivered concrete mixture temperature within the
temperature range required by ACI 301.

b. Do not use frozen materials or materials containing ice or snow. Do not place concrete on
frozen subgrade or on subgrade containing frozen materials.
C. Do not use calcium chloride, salt, or other materials containing antifreeze agents.
d. Do not use chemical accelerators unless otherwise specified and approved in design
mixtures.
6. Hot-Weather Placement: Comply with ACI 301 and as follows:
a. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled

mixing water or chopped ice may be used to control temperature, provided water
equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to cool
concrete is Contractor's option.

b. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

F. Finishes, General

1. Architectural Concrete Finish: Match the Owner's design reference sample, identified and
described as indicated, to satisfaction of the Owner.

2. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed
surfaces.

a. Continue final surface treatment of formed surfaces uniformly across adjacent unformed
surfaces, unless otherwise indicated.

3. Maintain uniformity of special finishes over construction joints, unless otherwise indicated.

G. As-Cast Formed Finishes

1. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections exceeding specified limits
on formed-surface irregularities.

2. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Remove fins and other
projections exceeding specified limits on formed-surface irregularities. Repair OR Do not repair,
as directed, and patch tie holes and defects.

3. Rubbed Finish: Apply the following to smooth-form-finished as-cast concrete where indicated:
a. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete
surfaces and rub with carborundum brick or another abrasive until producing a uniform
August 2020 Cast-In-Place Architectural Concrete
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color and texture. Do not apply cement grout other than that created by the rubbing
process.

b. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick
paint to coat surfaces and fill small holes. Mix one part portland cement to one and one-
half parts fine sand with a 1:1 mixture of bonding admixture and water. Add white portland
cement in amounts determined by trial patches so color of dry grout will match surrounding
concrete. Scrub grout into voids and remove excess grout. When grout whitens, rub
surface with clean burlap and keep surface damp by fog spray for at least 36 hours.

C. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix one part portland
cement and one part fine sand with a 1:1 mixture of bonding agent and water. Add white
portland cement in amounts determined by trial patches so color of dry grout will match
surrounding concrete. Compress grout into voids by grinding surface. In a swirling motion,
finish surface with a cork float.

4, Form-Liner Finish: Produce a textured surface free of pockets, streaks, and honeycombs, and of
uniform appearance, color, and texture.

H. Exposed-Aggregate Finishes

1. Scrubbed Finish: After concrete has achieved a compressive strength of from 1000 to 1500 psi
(6.9 to 10.3 MPa), apply scrubbed finish. Wet concrete surfaces thoroughly and scrub with stiff
fiber or wire brushes, using water freely, until top mortar surface is removed and aggregate is
uniformly exposed. Rinse scrubbed surfaces with clean water. Maintain continuity of finish on
each surface or area of Work. Remove only enough concrete mortar from surfaces to match
design reference sample.

2. High-Pressure Water-Jet Finish: Perform high-pressure water jetting on concrete that has
achieved a minimum compressive strength of 4500 psi (31 MPa). Coordinate with formwork
removal to ensure that surfaces to be high-pressure water-jet finished are treated at same age for
uniform results.

a. Surface Continuity:  Perform high-pressure water-jet finishing in as continuous an
operation as possible, maintaining continuity of finish on each surface or area of Work.
Maintain required patterns or variances in reveal projection to match design reference
sample.

3. Abrasive-Blast Finish: Perform abrasive blasting after compressive strength of concrete exceeds
2000 psi (13.8 MPa). Coordinate with formwork removal to ensure that surfaces to be abrasive
blasted are treated at same age for uniform results.

a. Surface Continuity: Perform abrasive-blast finishing in as continuous an operation as
possible, maintaining continuity of finish on each surface or area of Work. Maintain
required patterns or variances in depths of blast to match design reference sample.

b. Abrasive Blasting: Abrasive blast corners and edges of patterns carefully, using backup
boards, to maintain uniform corner or edge line. Determine type of nozzle, nozzle
pressure, and blasting techniques required to match design reference sample.

C. Depth of Cut: Use an abrasive grit of proper type and gradation to expose aggregate and
surrounding matrix surfaces to match design reference sample, as follows:

1) Brush: Remove cement matrix to dull surface sheen and expose face of fine
aggregate; with no significant reveal.

2) Light: Expose fine aggregate with occasional exposure of coarse aggregate and
uniform color; with maximum reveal of 1/16 inch (1.5 mm).

3) Medium: Generally expose coarse aggregate; with slight reveal, a maximum of 1/4
inch (6 mm).

4) Heavy: Expose and reveal coarse aggregate to a maximum projection of one-third
its diameter; with reveal range of 1/4 to 1/2 inch (6 to 13 mm).

4, Bushhammer Finish: Allow concrete to cure at least 14 days before starting bushhammer surface
finish operations.
a. Surface Continuity: Perform bushhammer finishing in as continuous an operation as

possible, maintaining continuity of finish on each surface or area of Work. Maintain
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required patterns or variances of cut as shown on Drawings or to match design reference
sample or mockup.

b. Surface Cut: Maintain required depth of cut and general aggregate exposure. Use power
tool with hammer attachments for large, flat surfaces, and use hand hammers for small
areas, at corners and edges, and for restricted locations where power tools cannot reach.

C. Remove impressions of formwork and form facings with exception of tie holes.

l. Concrete Protecting And Curing

1.

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and with ACI 301 for hot-
weather protection during curing.

Begin curing cast-in-place architectural concrete immediately after removing forms from OR
applying as-cast formed finishes to, as directed, concrete. Cure according to ACI 308.1, by one
or a combination of the following methods that will not mottle, discolor, or stain concrete:

a. Moisture Curing: Keep exposed surfaces of cast-in-place architectural concrete
continuously moist for not less than seven days with the following materials:
1) Water.

2) Continuous water-fog spray.
3) Absorptive cover, water saturated and kept continuously wet. Cover concrete
surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

b. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at least
12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less than
seven days. Immediately repair any holes or tears during curing period; use cover material
and waterproof tape.

C. Curing Compound: Mist concrete surfaces with water. Apply curing compound uniformly
in continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Maintain continuity of coating and repair damage during curing period.

J. Field Quality Control

1. General: Comply with Division 03 Section "Cast-in-place Concrete" for field quality-control

requirements.
K. Repairs, Protection, And Cleaning

1. Repair and cure damaged finished surfaces of cast-in-place architectural concrete when
approved by the Owner. Match repairs to color, texture, and uniformity of surrounding surfaces
and to repairs on approved mockups.
a. Remove and replace cast-in-place architectural concrete that cannot be repaired and cured

to the Owner's approval.

2. Protect corners, edges, and surfaces of cast-in-place architectural concrete from damage; use
guards and barricades.

3. Protect cast-in-place architectural concrete from staining, laitance, and contamination during
remainder of construction period.

4, Clean cast-in-place architectural concrete surfaces after finish treatment to remove stains,
markings, dust, and debris.

5. Wash and rinse surfaces according to concrete finish applicator's written recommendations.

Protect other Work from staining or damage due to cleaning operations.
a. Do not use cleaning materials or processes that could change the appearance of cast-in-
place architectural concrete finishes.

END OF SECTION 03 39 13 00
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SECTION 03 62 13 00 - PLANT-PRECAST STRUCTURAL CONCRETE

11 GENERAL

A. Description Of Work
1.

This specification covers the furnishing and installation of materials for plant-precast structural
concrete. Products shall be as follows or as directed by the Owner. Installation procedures shall
be in accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

B. Summary

1. Section Includes:
a. Precast structural concrete.
b. Precast structural concrete with thin-brick or stone facings.
C. Precast structural concrete with commercial architectural finish.
C. Definition
1. Design Reference Sample: Sample of approved precast structural concrete color, finish, and

texture, preapproved by the Owner.

D. Performance Requirements
1.

Delegated Design: Design precast structural concrete, including comprehensive engineering

analysis by a qualified professional engineer, using performance requirements and design criteria

indicated.

Structural Performance: Precast structural concrete units and connections shall withstand design

loads indicated within limits and under conditions indicated.

a. Fire-Resistance Rating: Select material and minimum thicknesses to provide indicated fire
rating.

E. Submittals
1.
2.

August 2020

0.
1.

Product Data: For each type of product indicated.

LEED Submittals:

a. Product Data for Credit MR 4.1 and Credit MR 4.2, as directed: For products having
recycled content, documentation indicating percentages by weight of postconsumer and
preconsumer recycled content.

1) Include statement indicating costs for each product having recycled content.

b. Design Mixtures for Credit ID 1.1: For each concrete mixture containing fly ash as a
replacement for portland cement or other portland cement replacements and for equivalent
concrete mixtures that do not contain portland cement replacements.

Design Mixtures: For each precast concrete mixture. Include compressive strength and water-

absorption tests.

Shop Drawings: Include member locations, plans, elevations, dimensions, shapes and sections,

openings, support conditions, and types of reinforcement, including special reinforcement. Detail

fabrication and installation of precast structural concrete units.

Delegated-Design Submittal:  For precast structural concrete indicated to comply with

performance requirements and design criteria, including analysis data signed and sealed by the

qualified professional engineer responsible for their preparation.

Qualification Data: For Installer OR fabricator OR testing agency, as directed.

Welding certificates.

Material Certificates.

Material Test Reports.

Source quality-control reports.

Field quality-control and special inspection, as directed, reports.
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F. Quality Assurance

1.

6.

Fabricator Qualifications: A firm that assumes responsibility for engineering precast structural
concrete units to comply with performance requirements. Responsibility includes preparation of
Shop Drawings and comprehensive engineering analysis by a qualified professional engineer.
a. Participates in PCl's Plant Certification program and is designated a PCl-certified plant as
follows:
1) Group C, Category C1 - Precast Concrete Products (no prestressed reinforcement)
OR Category C2 - Prestressed Hollowcore and Repetitively Produced Products OR
Category C3 - Prestressed Straight Strand Structural Members OR Category C4 -
Prestressed Deflected Strand Structural Members, as directed.
2) Group CA, Category C1IA - Precast Concrete Products (no prestressed
reinforcement) OR Category C2A - Prestressed Hollowcore and Repetitively
Produced Products OR Category C3A - Prestressed Straight-Strand Structural
Members OR Category C4A - Prestressed Deflected-Strand Structural Members, as
directed.
Design Standards: Comply with ACI 318 (ACI318M) and design recommendations in
PCI MNL 120, "PCI Design Handbook - Precast and Prestressed Concrete," applicable to types
of precast structural concrete units indicated.
Quality-Control Standard: For manufacturing procedures and testing requirements, quality-
control recommendations, and dimensional tolerances for types of units required, comply with
PCI MNL 116, "Manual for Quality Control for Plants and Production of Structural Precast
Concrete Products."”
Welding Qualifications: Qualify procedures and personnel according to the following:
a. AWS D1.1/D.1.1M, "Structural Welding Code - Steel."
b. AWS D1.4, "Structural Welding Code - Reinforcing Steel."
Fire-Resistance Calculations: Where indicated, provide precast structural concrete units whose
fire resistance meets the prescriptive requirements of authorities having jurisdiction or has been
calculated according to ACI216.1/TMS 0216.1, "Standard Method for Determining Fire
Resistance of Concrete and Masonry Construction Assemblies,” OR PCI MNL 124, "Design for
Fire Resistance of Precast Prestressed Concrete," as directed, and is acceptable to authorities
having jurisdiction.
Preinstallation Conference: Conduct conference at Project site.

G. Delivery, Storage, And Handling

1.

2.

3.

4,

Support units during shipment on nonstaining shock-absorbing material in same position as
during storage.

Store units with adequate bracing and protect units to prevent contact with soil, to prevent
staining, and to prevent cracking, distortion, warping or other physical damage.

a. Store units with dunnage across full width of each bearing point unless otherwise indicated.
b. Place adequate dunnage of even thickness between each unit.
C. Place stored units so identification marks are clearly visible, and units can be inspected.

Handle and transport units in a position consistent with their shape and design in order to avoid
excessive stresses that would cause cracking or damage.
Lift and support units only at designated points shown on Shop Drawings.

H. Coordination

1. Furnish loose connection hardware and anchorage items to be embedded in or attached to other
construction before starting that Work. Provide locations, setting diagrams, templates,
instructions, and directions, as required, for installation.

1.2 PRODUCTS

A. Mold Materials
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1. Molds: Rigid, dimensionally stable, non-absorptive material, warp and buckle free, that will
provide continuous and true precast concrete surfaces within fabrication tolerances indicated;
nonreactive with concrete and suitable for producing required finishes.

a. Mold-Release Agent. Commercially produced liquid-release agent that will not bond with,
stain or adversely affect precast concrete surfaces and will not impair subsequent surface
or joint treatments of precast concrete.

2. Form Liners: Units of face design, texture, arrangement, and configuration indicated OR to match
those used for precast concrete design reference sample, as directed. Furnish with
manufacturer's recommended liquid-release agent that will not bond with, stain, or adversely
affect precast concrete surfaces and will not impair subsequent surface or joint treatments of
precast concrete.

3. Surface Retarder: Chemical set retarder, capable of temporarily delaying final hardening of newly
placed concrete mixture to depth of reveal specified.

B. Reinforcing Materials

1. Recycled Content of Steel Products: Provide products with an average recycled content of steel
products so postconsumer recycled content plus one-half of preconsumer recycled content is not
less than 25 OR 60, as directed, percent.

2, Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

3. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

4, Galvanized Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420) OR
ASTM A 706/A 706M, as directed, deformed bars, ASTM A 767/A 767M, Class Il zinc coated,
hot-dip galvanized, and chromate wash treated after fabrication and bending, as directed.

5. Epoxy-Coated Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420) OR
ASTM A 706/A 706M, as directed, deformed bars, ASTM A 775/A 775M OR
ASTM A 934/A 934M, as directed, epoxy coated, with less than 2 percent damaged coating in
each 12-inch (300-mm) bar length.

6. Steel Bar Mats: ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60
(Grade 420) OR ASTM A 706/A 706M, as directed, deformed bars, assembled with clips.

7. Plain-Steel Welded Wire Reinforcement: ASTM A 1064, fabricated from as-drawn steel OR
galvanized-steel, as directed, wire into flat sheets.

8. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

9. Epoxy-Coated-Steel Wire: ASTM A 884/A 884M, Class A coated, plain OR deformed, as
directed, flat sheet, Type 1 bendable OR Type 2 nonbendable, as directed, coating.

10. Supports: Suspend reinforcement from back of mold or use bolsters, chairs, spacers, and other

devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in
place according to PCI MNL 116.

C. Prestressing Tendons

1.

3.

Pretensioning  Strand: ASTM A 416/A 416M, Grade 250 (Grade 1720) or Grade 270
(Grade 1860), uncoated, 7-wire OR ASTM A 886/A 886M, Grade 270 (Grade 1860), indented, 7-
wire, as directed, low-relaxation strand.

Unbonded Post-Tensioning Strand: ASTM A 416/A 416M, Grade 270 (Grade 1860), uncoated, 7-

wire, low-relaxation strand.

a. Coat unbonded post-tensioning strand with post-tensioning coating complying with
ACI 423.6 and sheath with polypropylene tendon sheathing complying with ACI 423.6.
Include anchorage devices and coupler assemblies.

Post-Tensioning Bars: ASTM A 722, uncoated high-strength steel bar.

D. Concrete Materials

1.

2.

August 2020

Portland Cement: ASTM C 150, Type | or Type lll, gray, unless otherwise indicated.

a. For surfaces exposed to view in finished structure, mix gray with white cement, of same
type, brand, and mill source.

Supplementary Cementitious Materials:

a. Fly Ash: ASTM C 618, Class C or F, with maximum loss on ignition of 3 percent.
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b. Metakaolin Admixture: ASTM C 618, Class N.
C. Silica Fume Admixture: ASTM C 1240, with optional chemical and physical requirement.
d. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.
Normal-Weight Aggregates: Except as modified by PCI MNL 116, ASTM C 33, with coarse
aggregates complying with Class 5S OR Class 5M OR Class 4S OR Class 4M, as directed.
Stockpile fine and coarse aggregates for each type of exposed finish from a single source (pit or
quarry) for Project.
a. Face-Mixture-Coarse Aggregates: Selected, hard, and durable; free of material that reacts
with cement or causes staining; to match selected finish sample.
1) Gradation: Uniformly graded OR Gap graded OR To match design reference
sample, as directed.
b. Face-Mixture-Fine Aggregates: Selected, natural or manufactured sand of same material
as coarse aggregate unless otherwise approved by the Owner.
Lightweight Aggregates: Except as modified by PCI MNL 116, ASTM C 330, with absorption less
than 11 percent.
Coloring Admixture: ASTM C 979, synthetic or natural mineral-oxide pigments or colored water-
reducing admixtures, temperature stable, and nonfading.
Water: Potable; free from deleterious material that may affect color stability, setting, or strength
of concrete and complying with chemical limits of PCI MNL 116.
Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible with other
required admixtures.
Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and to
not contain calcium chloride, or more than 0.15 percent chloride ions or other salts by weight of
admixture.
Water-Reducing Admixtures: ASTM C 494/C 494M, Type A.
Retarding Admixture: ASTM C 494/C 494M, Type B.
Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
Water-Reducing and Accelerating Admixture: ASTM C 494/C 494M, Type E.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
g. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M.
Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or mixed cathodic and
anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with
steel reinforcement in concrete.

~Poo0T®

E. Steel Connection Materials

1.
2.

BOXONOO AW

11.

Carbon-Steel Shapes and Plates: ASTM A 36/A 36M.

Carbon-Steel-Headed Studs: ASTM A 108, AISI 1018 through AISI 1020, cold finished,
AWS D1.1/D1.1M, Type A or B, with arc shields and with minimum mechanical properties of
PCI MNL 116.

Carbon-Steel Plate: ASTM A 283/A 283M.

Malleable-Iron Castings: ASTM A 47/A 47M.

Carbon-Steel Castings: ASTM A 27/A 27M, Grade 60-30 (Grade 415-205).

High-Strength, Low-Alloy Structural Steel: ASTM A 572/A 572M.

Carbon-Steel Structural Tubing: ASTM A 500, Grade B.

Wrought Carbon-Steel Bars: ASTM A 675/A 675M, Grade 65 (Grade 450).

Deformed-Steel Wire or Bar Anchors: ASTM A 496 or ASTM A 706/A 706M.

Carbon-Steel Bolts and Studs: ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6);
carbon-steel, hex-head bolts and studs; carbon-steel nuts, ASTM A 563 (ASTM A 563M); and
flat, unhardened steel washers, ASTM F 844.

High-Strength Bolts and Nuts: ASTM A 325 (ASTM A 325M) or ASTM A 490 (ASTM A 490M),
Type 1, heavy hex steel structural bolts; heavy hex carbon-steel nuts, ASTM A 563
(ASTM A 563M); and hardened carbon-steel washers, ASTM F 436 (ASTM F 436M).

a. Do not zinc coat ASTM A 490 (ASTM A 490M) bolts.
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13.

14.
15.

Zinc-Coated Finish: For exterior steel items, steel in exterior walls, as directed, and items
indicated for galvanizing, apply zinc coating by hot-dip process according to ASTM A 123/A 123M
or ASTM A 153/A 153M OR electrodeposition according to ASTM B 633, SC 3, Types 1 and 2, as
directed.

a. For steel shapes, plates, and tubing to be galvanized, limit silicon content of steel to less
than 0.03 percent or to between 0.15 and 0.25 percent or limit sum of silicon and 2.5 times
phosphorous content to 0.09 percent.

b. Galvanizing Repair Paint: High-zinc-dust-content paint with dry film containing not less
than 94 percent zinc dust by weight, and complying with DOD-P-21035B or SSPC-
Paint 20.

Shop-Primed Finish: Prepare surfaces of nongalvanized-steel items, except those surfaces to be

embedded in concrete, according to requirements in SSPC-SP 3, and shop apply lead- and

chromate-free, rust-inhibitive primer, complying with performance requirements in MPI 79 OR

SSPC-Paint 25, as directed, according to SSPC-PA 1.

Welding Electrodes: Comply with AWS standards.

Precast Accessories: Provide clips, hangers, plastic or steel shims, and other accessories

required to install precast structural concrete units.

F. Stainless-Steel Connection Materials

1.
2.

Stainless-Steel Plate: ASTM A 666, Type 304, of grade suitable for application.

Stainless-Steel Bolts and Studs: ASTM F 593, Alloy 304 or 316, hex-head bolts and studs;
stainless-steel nuts; and flat, stainless-steel washers. Lubricate threaded parts of stainless-steel
bolts with an antiseize thread lubricant during assembly.

Stainless-Steel-Headed Studs: ASTM A 276, with minimum mechanical properties of
PCI MNL 116.

G. Bearing Pads

1.

Provide one of the following bearing pads for precast structural concrete units as recommended

by precast fabricator for application, as directed:

a. Elastomeric Pads: AASHTO M 251, plain, vulcanized, 100 percent polychloroprene
(neoprene) elastomer, molded to size or cut from a molded sheet, 50 to 70 Shore, Type A
durometer hardness, ASTM D 2240; minimum tensile strength 2250 psi (15.5 MPa),
ASTM D 412.

b. Random-Oriented, Fiber-Reinforced Elastomeric Pads: Preformed, randomly oriented
synthetic fibers set in elastomer. 70 to 90 Shore, Type A durometer hardness,
ASTM D 2240; capable of supporting a compressive stress of 3000 psi (20.7 MPa) with no
cracking, splitting, or delaminating in the internal portions of pad. Test 1 specimen for
every 200 pads used in Project.

C. Cotton-Duck-Fabric-Reinforced Elastomeric Pads: Preformed, horizontally layered cotton-
duck fabric bonded to an elastomer; 80 to 100 Shore, Type A durometer hardness,
ASTM D 2240; complying with AASHTO's "AASHTO Load and Resistance Factor Design
(LRFD) Bridge Specifications," Division Il, Section 18.10.2; or with MIL-C-882E.

d. Frictionless Pads: Tetrafluoroethylene, glass-fiber reinforced, bonded to stainless- or mild-
steel plate, of type required for in-service stress.
e. High-Density Plastic: Multimonomer, nonleaching, plastic strip.

H. Grout Materials

1.

August 2020

Sand-Cement Grout: Portland cement, ASTM C 150, Typel, and clean, natural sand,
ASTM C 144 or ASTM C 404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with
minimum water required for placement and hydration.

Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout containing
selected silica sands, portland cement, shrinkage-compensating agents, plasticizing and water-
reducing agents, complying with ASTM C 1107, Grade A for drypack and Grades B and C for
flowable grout and of consistency suitable for application within a 30-minute working time.
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3. Epoxy-Resin Grout: Two-component, mineral-filled epoxy resin; ASTM C 881/C 881M, of type,
grade, and class to suit requirements.

l. Thin-Brick Units And Accessories
1. Thin-Brick Units: ASTM C 216, Type FBX or ASTM C 1088, Grade Exterior, Type TBX, not less
than 1/2 inch (13 mm) OR 3/4 inch (19 mm) OR 1 inch (25 mm), as directed, thick with a
tolerance of plus or minus 1/16 inch (1.6 mm), and as follows:

a. Face Color and Texture: Match the Owner's samples OR Medium brown, wire cut OR Full-
range red, sand molded OR Gray, velour, as directed.
b. Face Size:

1) 2-1/4 inches (57 mm) high by 8 inches (203 mm) long.
2) 2-1/4 inches (57 mm) high by 7-1/2 to 7-5/8 inches (190 to 194 mm) long.
3) 2-3/4 to 2-13/16 inches (70 to 71 mm) high by 7-1/2 to 7-5/8 inches (190 to 194 mm)

long.
4) 3-1/2 to 3-5/8 inches (89 to 92 mm) high by 7-1/2 to 7-5/8 inches (190 to 194 mm)
long.
5) 3-1/2 to 3-5/8 inches (89 to 92 mm) high by 11-1/2 to 11-5/8 inches (292 to 295 mm)
long.
C. Where indicated to "match existing," provide thin brick matching color, texture, and face
size of existing adjacent brick work.
d. Face Size:

1) 57 mm high by 190 mm long.
2) 70 mm high by 190 mm long.
3) 90 mm high by 190 mm long.
4) 90 mm high by 290 mm long.

e. Special Shapes: Include corners, edge corners, and end edge corners.

f. Initial Rate of Absorption: Less than 30 g/30 sqg. in. (30 g/194 sq. cm) per minute;
ASTM C 67.

g. Efflorescence: Tested according to ASTM C 67 and rated "not effloresced."

h. Surface Coating: Thin brick with colors or textures applied as coatings shall withstand 50

cycles of freezing and thawing; ASTM C 67 with no observable difference in applied finish
when viewed from 10 feet (3 m).

i. Back Surface Texture: Scored, combed, wire roughened, ribbed, keybacked, or
dovetailed.

2. Sand-Cement Mortar:  Portland cement, ASTM C 150, Typel, and clean, natural sand,
ASTM C 144. Mix at ratio of 1 part cement to 4 parts sand, by volume, with minimum water
required for placement.

3. Latex-Portland Cement Pointing Grout: ANSI A118.6 and as follows:

a. Dry-grout mixture, factory prepared, of portland cement, graded aggregate, and dry,
redispersible, ethylene-vinyl-acetate additive for mixing with water; uniformly colored.

b. Commercial portland cement grout, factory prepared, with liquid styrene-butadiene rubber
or acrylic-resin latex additive; uniformly colored.

C. Colors: As indicated by manufacturer's designations OR Match the Owner's samples OR

As selected by the Owner from manufacturer's full range, as directed.

J. Stone Materials And Accessories
1. Stone facing for precast structural concrete is specified in Division 04 Section "Exterior Stone
Cladding".

2. Anchors: Stainless steel, ASTM A 666, Type 304, of temper and diameter required to support
loads without exceeding allowable design stresses.
a. Fit each anchor leg with neoprene grommet collar of width at least twice the diameter and
of length at least five times the diameter of anchor.
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3. Sealant Filler: ASTM C 920, low-modulus, multicomponent, nonsag urethane sealant complying
with requirements in Division 07 Section "Joint Sealants" and that is nonstaining to stone
substrate.

4, Epoxy Filler: ASTM C 881/C 881M, 100 percent solids, sand-filled nonshrinking, nonstaining of
type, class, and grade to suit application.

a. Elastomeric Anchor Sleeve: 1/2 inch (13 mm) long; 60 Shore, Type A durometer
hardness; ASTM D 2240.
5. Bond Breaker: Preformed, compressible, resilient, nonstaining, nonwaxing, closed-cell

polyethylene foam pad, nonabsorbent to liquid and gas, 1/8 inch (3.2 mm) thick OR Polyethylene
sheet, ASTM D 4397, 6 to 10 mils (0.15 to 0.25 mm) thick, as directed.

K. Insulated Flat Wall Panel Accessories

1. Molded-Polystyrene Board Insulation: ASTM C 578, Type |, 0.90 Ib/cu. ft. (15 kg/cu. m) OR
Type VIII, 1.15 Ib/cu. ft. (18 kg/cu. m) OR Type ll, 1.35 Ib/cu. ft. (22 kg/cu. m), as directed,;
square OR ship-lap, as directed, edges; with R-value and thickness as directed by the Owner.

2. Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV, 1.60 Ib/cu. ft. (26 kg/cu. m) OR
Type X, 1.30 Ib/cu. ft. (21 kg/cu. m) OR Type VI, 1.80 Ib/cu. ft. (29 kg/cu. m), as directed; square
OR ship-lap, as directed, edges; with R-value and thickness as directed by the Owner.

3. Polyisocyanurate Board Insulation: ASTM C 591, Type I, 1.8 Ib/cu. ft. (29 kg/cu. m) OR Type IV,
2 Ib/cu. ft. (32 kg/cu. m) OR Type Il, 2.5 Ib/cu. ft. (40 kg/cu. m), as directed, unfaced, with R-
value and thickness as directed by the Owner.

4. Wythe Connectors: Glass-fiber connectors OR Vinyl-ester polymer connectors OR
Polypropylene pin connectors OR Stainless-steel pin connectors OR Bent galvanized reinforcing
bars OR Galvanized welded wire trusses OR Galvanized bent wire connectors OR Cylindrical
metal sleeve anchors, as directed, manufactured to connect wythes of precast concrete panels.

L. Concrete Mixtures
1. Prepare design mixtures for each type of precast concrete required.
a. Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume as needed to

reduce the total amount of portland cement, which would otherwise be used, by not less
than 40 percent.

b. Limit use of fly ash to 25 percent replacement of portland cement by weight and granulated
blast-furnace slag to 40 percent of portland cement by weight; metakaolin and silica fume
to 10 percent of portland cement by weight.

2. Design mixtures may be prepared by a qualified independent testing agency or by qualified
precast plant personnel at precast structural concrete fabricator's option.

3. Limit water-soluble chloride ions to maximum percentage by weight of cement permitted by
ACI 318 (ACI 318M) or PCI MNL 116 when tested according to ASTM C 1218/C 1218M.

4, Normal-Weight Concrete Mixtures: Proportion face mixtures OR face and backup mixtures OR

full-depth mixture, as directed, by either laboratory trial batch or field test data methods
according to ACI 211.1, with materials to be used on Project, to provide normal-weight concrete
with the following properties:

a. Compressive Strength (28 Days): 5000 psi (34.5 MPa).

b. Maximum Water-Cementitious Materials Ratio: 0.45.

5. Water Absorption: 6 percent by weight or 14 percent by volume, tested according to
PCI MNL 116.

6. Lightweight Concrete Backup Mixtures: Proportion mixtures by either laboratory trial batch or

field test data methods according to ACI 211.2, with materials to be used on Project, to provide
lightweight concrete with the following properties:
a. Compressive Strength (28 Days): 5000 psi (34.5 MPa).
b. Unit Weight: Calculated equilibrium unit weight of 115 Ib/cu. ft. (1842 kg/cu. m), plus or
minus 3 Ib/cu. ft. (48 kg/cu. m), according to ASTM C 567.
7. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of
placement having an air content complying with PCI MNL 116.
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8. When included in design mixtures, add other admixtures to concrete mixtures according to
manufacturer's written instructions.
9. Concrete Mix Adjustments: Concrete mix design adjustments may be proposed if characteristics

of materials, Project conditions, weather, test results, or other circumstances warrant.

M. Mold Fabrication
1. Molds: Accurately construct molds, mortar tight, of sufficient strength to withstand pressures due
to concrete-placement operations and temperature changes and for prestressing and
detensioning operations. Coat contact surfaces of molds with release agent before reinforcement
is placed. Avoid contamination of reinforcement and prestressing tendons by release agent.

a. Place form liners accurately to provide finished surface texture indicated. Provide solid
backing and supports to maintain stability of liners during concrete placement. Coat form
liner with form-release agent.

2. Maintain molds to provide completed precast structural concrete units of shapes, lines, and
dimensions indicated, within fabrication tolerances specified.

a. Form joints are not permitted on faces exposed to view in the finished work.

b. Edge and Corner Treatment: Uniformly chamfered OR radiused, as directed.

N. Thin-Brick Facings

1. Place form-liner templates accurately to provide grid for thin-brick facings. Provide solid backing
and supports to maintain stability of liners while placing thin bricks and during concrete
placement.

2. Securely place thin-brick units face down into form-liner pockets and place concrete backing
mixture.

3. Completely fill joint cavities between thin-brick units with sand-cement mortar, and place precast

concrete backing mixture while sand-cement mortar is still fluid enough to ensure bond.

4, Mix and install pointing grout according to ANSI A108.10. Completely fill joint cavities between
thin-brick units with pointing grout, and compress into place without spreading pointing grout onto
faces of thin-brick units. Remove excess pointing grout immediately to prevent staining of brick.

a. Tool joints to a slightly concave shape OR grapevine shape OR V-shape, as directed,
when pointing grout is thumbprint hard.
5. Clean faces and joints of brick facing.

0. Stone Facings

1. Clean stone surfaces before placing in molds to remove soil, stains, and foreign materials. Use
cleaning methods and materials recommended by stone supplier.
2. Accurately position stone facings to comply with requirements and in locations indicated on Shop

Drawings. Install anchors, supports, and other attachments indicated or necessary to secure
stone in place. Keep concrete reinforcement a minimum of 3/4 inch (19 mm) from the back
surface of stone. Use continuous spacers to obtain uniform joints of widths indicated and with
edges and faces aligned according to established relationships and indicated tolerances.

a. Stone to Precast Anchorages: Provide anchors in numbers, types and locations required
to satisfy specified performance criteria, but not less than 2 anchors per stone unit of less
than 2 sq. ft. (0.19 sg. m) in area and 4 anchors per unit of less than 12 sq. ft. (1.1 sq. m) in
area; for units larger than 12 sq. ft. (1.1 sqg. m) in area, provide anchors spaced not more
than 24 inches (600 mm) o.c. horizontally and vertically. Locate anchors a minimum of 6
inches (150 mm) from stone edge.

3. Fill anchor holes with sealant filler and install anchors OR epoxy filler and install anchors with
elastomeric anchor sleeve at back surface of stone, as directed.
a. Install polyethylene sheet to prevent bond between back of stone facing and concrete
substrate and to ensure no passage of precast matrix to stone surface.
b. Install 1/8-inch (3-mm) polyethylene-foam bond breaker to prevent bond between back of

stone facing and concrete substrate and to ensure no passage of precast matrix to stone
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surface. Maintain minimum projection requirements of stone anchors into concrete
substrate.

P. Fabrication

1.

August 2020

Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware: Fabricate anchorage

hardware with sufficient anchorage and embedment to comply with design requirements.

Accurately position for attachment of loose hardware, and secure in place during precasting

operations. Locate anchorage hardware where it does not affect position of main reinforcement

or concrete placement.

a. Weld-headed studs and deformed bar anchors used for anchorage according to
AWS D1.1/D1.1M and AWS C5.4, "Recommended Practices for Stud Welding."

Furnish loose hardware items including steel plates, clip angles, seat angles, anchors, dowels,

cramps, hangers, and other hardware shapes for securing precast structural concrete units to

supporting and adjacent construction.

Cast-in reglets, slots, holes, and other accessories in precast structural concrete units as

indicated on the Contract Drawings.

Cast-in openings larger than 10 inches (250 mm) in any dimension. Do not drill or cut openings

or prestressing strand without the Owner's approval.

Reinforcement: Comply with recommendations in PCI MNL 116 for fabricating, placing, and

supporting reinforcement.

a. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or
destroy the bond with concrete. When damage to epoxy-coated reinforcement exceeds
limits specified, repair with patching material compatible with coating material and epoxy
coat bar ends after cutting.

b. Accurately position, support, and secure reinforcement against displacement during
concrete-placement and consolidation operations. Completely conceal support devices to
prevent exposure on finished surfaces.

C. Place reinforcement to maintain at least 3/4-inch (19-mm) minimum coverage. Increase
cover requirements according to ACI 318 (ACI 318M) when units are exposed to corrosive
environment or severe exposure conditions. Arrange, space, and securely tie bars and bar
supports to hold reinforcement in position while placing concrete. Direct wire tie ends
away from finished, exposed concrete surfaces.

d. Place reinforcing steel and prestressing strand to maintain at least 3/4-inch (19-mm)
minimum concrete cover. Increase cover requirements for reinforcing steel to 1-1/2 inches
(38 mm) when units are exposed to corrosive environment or severe exposure conditions.
Arrange, space, and securely tie bars and bar supports to hold reinforcement in position
while placing concrete. Direct wire tie ends away from finished, exposed concrete
surfaces.

e. Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at least
one full mesh spacing and wire tie laps, where required by design. Offset laps of adjoining
widths to prevent continuous laps in either direction.

Reinforce precast structural concrete units to resist handling, transportation, and erection

stresses.

Prestress tendons for precast structural concrete units by either pretensioning or post-tensioning

methods. Comply with PCI MNL 116.

a. Delay detensioning or post-tensioning of precast, prestressed structural concrete units until
concrete has reached its indicated minimum design release compressive strength as
established by test cylinders cured under same conditions as concrete.

b. Detension pretensioned tendons either by gradually releasing tensioning jacks or by heat
cutting tendons, using a sequence and pattern to prevent shock or unbalanced loading.

C. If concrete has been heat cured, detension while concrete is still warm and moist to avoid
dimensional changes that may cause cracking or undesirable stresses.

d. Protect strand ends and anchorages with bituminous, zinc-rich, or epoxy paint to avoid

corrosion and possible rust spots.
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10.

11.

12.
13.
14.

15.

16.

e. Protect strand ends and anchorages with a minimum of 1-inch- (25-mm-) thick,
nonmetallic, nonshrink, grout mortar and sack rub surface. Coat or spray the inside
surfaces of pocket with bonding agent before installing grout.

Comply with requirements in PCIMNL 116 and in this Section for measuring, mixing,

transporting, and placing concrete. After concrete batching, no additional water may be added.

Place face mixture to a minimum thickness after consolidation of the greater of 1 inch (25 mm) or

1.5 times the maximum aggregate size, but not less than the minimum reinforcing cover

specified.

Place concrete in a continuous operation to prevent seams or planes of weakness from forming in

precast concrete units.

a. Place backup concrete mixture to ensure bond with face-mixture concrete.

Thoroughly consolidate placed concrete by internal and external vibration without dislocating or

damaging reinforcement and built-in items, and minimize pour lines, honeycombing, or entrapped

air on surfaces. Use equipment and procedures complying with PCI MNL 116.

a. Place self-consolidating concrete without vibration according to PCI TR-6, "Interim
Guidelines for the Use of Self-Consolidating Concrete in Precast/Prestressed Concrete
Institute Member Plants."

Comply with ACI 306.1 procedures for cold-weather concrete placement.

Comply with PCI MNL 116 procedures for hot-weather concrete placement.

Identify pickup points of precast structural concrete units and orientation in structure with

permanent markings, complying with markings indicated on Shop Drawings. Imprint or

permanently mark casting date on each precast structural concrete unit on a surface that will not
show in finished structure.

Cure concrete, according to requirements in PCI MNL 116, by moisture retention without heat or

by accelerated heat curing using low-pressure live steam or radiant heat and moisture. Cure

units until compressive strength is high enough to ensure that stripping does not have an effect
on performance or appearance of final product.

Discard and replace precast structural concrete units that do not comply with requirements,

including structural, manufacturing tolerance, and appearance, unless repairs meet requirements

in PCI MNL 116 and meet the Owner's approval.

Q. Casting Insulated Wall Panels

1.
2.

3.

Cast and screed wythe supported by mold.

Place insulation boards abutting edges and ends of adjacent boards. Insert wythe connectors
through insulation, and consolidate concrete around connectors according to connector
manufacturer's written instructions.

Cast and screed top wythe to meet required finish.

R. Fabrication Tolerances

1. Fabricate precast structural concrete units straight and true to size and shape with exposed
edges and corners precise and true so each finished unit complies with PCI MNL 116 product
dimension tolerances.

2. Brick-Faced Precast Structural Concrete Units: Restrict the following misalignments to 2 percent
of number of bricks in a unit:

a. Alignment of Mortar Joints:
1) Jog in Alignment: 1/8 inch (3 mm).
2) Alignment with Panel Centerline: Plus or minus 1/8 inch (3 mm).
b. Variation in Width of Exposed Mortar Joints: Plus or minus 1/8 inch (3 mm).
C. Tipping of Individual Bricks from the Panel Plane of Exposed Brick Surface: Plus 1/16 inch
(1.6 mm); minus 1/4 inch (6 mm) less than or equal to depth of form-liner joint.
d. Exposed Brick Surface Parallel to Primary Control Surface of Panel: Plus 1/4 inch (6 mm);
minus 1/8 inch (3 mm).
e. Individual Brick Step in Face from Panel Plane of Exposed Brick Surface: Plus 1/16 inch
(1.6 mm); minus 1/4 inch (6 mm) less than or equal to depth of form-liner joint.
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3.

Stone Veneer-Faced Precast Structural Concrete Units:

a. Variation in Cross-Sectional Dimensions: For thickness of walls from dimensions
indicated: Plus or minus 1/4 inch (6 mm).

b. Variation in Joint Width: 1/8 inch in 36 inches (3 mm in 900 mm) or a quarter of nominal
joint width, whichever is less.

C. Variation in Plane between Adjacent Stone Units (Lipping): 1/16-inch (1.6-mm) difference

between planes of adjacent units.

S. Commercial Finishes

1.

Commercial Grade: Remove fins and large protrusions and fill large holes. Rub or grind ragged
edges. Faces must have true, well-defined surfaces. Air holes, water marks, and color variations
are permitted. Limit form joint offsets to 3/16 inch (5 mm).

Standard Grade: Normal plant-run finish produced in molds that impart a smooth finish to
concrete. Surface holes smaller than 1/2 inch (13 mm) caused by air bubbles, normal color
variations, form joint marks, and minor chips and spalls are permitted. Fill air holes greater than
1/4 inch (6 mm) in width that occur more than once per 2 sq. in (1300 sq. mm). Major or unsightly
imperfections, honeycombs, or structural defects are not permitted. Limit joint offsets to 1/8 inch
(3 mm).

Grade B Finish: Fill air pockets and holes larger than 1/4 inch (6 mm) in diameter with sand-
cement paste matching color of adjacent surfaces. Fill air holes greater than 1/8 inch (3 mm) in
width that occur more than once per 2 sq. in. (1300 sq. mm). Grind smooth form offsets or fins
larger than 1/8 inch (3 mm). Repair surface blemishes due to holes or dents in molds.
Discoloration at form joints is permitted.

Grade A Finish: Fill surface blemishes with the exception of air holes 1/16 inch (1.6 mm) in width
or smaller, and form marks where the surface deviation is less than 1/16 inch (1.6 mm). Float
apply a neat cement-paste coating to exposed surfaces. Rub dried paste coat with burlap to
remove loose particles. Discoloration at form joints is permitted. Grind smooth all form joints.
Screed or float finish unformed surfaces. Strike off and consolidate concrete with vibrating
screeds to a uniform finish. Hand screed at projections. Normal color variations, minor
indentations, minor chips, and spalls are permitted. Major imperfections, honeycombing, or
defects are not permitted.

Smooth, steel trowel finish unformed surfaces. Consolidate concrete, bring to proper level with
straightedge, float, and trowel to a smooth, uniform finish.

Apply roughened surface finish according to ACI 318 (ACI 318M) to precast concrete units that
will receive concrete topping after installation.

T. Commercial Architectural Finishes

1.

August 2020

Manufacture member faces free of joint marks, grain, and other obvious defects with corners,
including false joints, uniform, straight, and sharp. Finish exposed-face surfaces of precast
concrete units to match approved design reference sample OR sample panels, as directed, and
as follows:

a. PClI's "Architectural Precast Concrete - Color and Texture Selection Guide," of plate
numbers indicated.

b. Smooth-Surface Finish: Provide surfaces free of excessive air voids, sand streaks, and
honeycombs, with uniform color and texture.

C. Textured-Surface Finish: Impart by form liners or inserts to provide surfaces free of
pockets, streaks, and honeycombs, with uniform color and texture.

d. Bushhammer Finish: Use power or hand tools to remove matrix and fracture coarse
aggregates.

e. Exposed-Aggregate Finish: Use chemical-retarding agents applied to concrete molds and

washing and brushing procedures to expose aggregate and surrounding matrix surfaces
after form removal.

f. Abrasive-Blast Finish: Use abrasive grit, equipment, application techniques, and cleaning
procedures to expose aggregate and surrounding matrix surfaces.
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g. Acid-Etched Finish: Use acid and hot-water solution, equipment, application techniques,
and cleaning procedures to expose aggregate and surrounding matrix surfaces. Protect
hardware, connections, and insulation from acid attach.

h. Honed Finish: Use continuous mechanical abrasion with fine grit, followed by filling and
rubbing procedures.

i. Polished Finish: Use continuous mechanical abrasion with fine grit, followed by filling and
rubbing procedures.

J- Sand-Embedment Finish: Use selected stones placed in a sand bed in bottom of mold,
with sand removed after curing.

u. Source Quality Control

1. Testing: Test and inspect precast structural concrete according to PClI MNL 116 requirements.
a. Test and inspect self-consolidating concrete according to PCI TR-6.

2. Strength of precast structural concrete units will be considered deficient if units fail to comply with
ACI 318 (ACI 318M) requirements for concrete strength.

3. If there is evidence that strength of precast concrete units may be deficient or may not comply

with ACI 318 (ACI 318M) requirements, employ a qualified testing agency to obtain, prepare, and
test cores drilled from hardened concrete to determine compressive strength according to
ASTM C 42/C 42M.

a. A minimum of three representative cores will be taken from units of suspect strength, from
locations directed by the Owner.

b. Cores will be tested in an air-dry condition or, if units will be wet under service conditions,
test cores after immersion in water in a wet condition.

C. Strength of concrete for each series of 3 cores will be considered satisfactory if average

compressive strength is equal to at least 85 percent of 28-day design compressive strength
and no single core is less than 75 percent of 28-day design compressive strength.

d. Test results will be made in writing on same day that tests are performed, with copies to
the Owner, Contractor, and precast concrete fabricator. Test reports will include the
following:

1) Project identification name and number.

2) Date when tests were performed.

3) Name of precast concrete fabricator.

4) Name of concrete testing agency.

5) Identification letter, name, and type of precast concrete unit(s) represented by core
tests; design compressive strength; type of break; compressive strength at breaks,
corrected for length-diameter ratio; and direction of applied load to core in relation to
horizontal plane of concrete as placed.

4, Patching: If core test results are satisfactory and precast structural concrete units comply with
requirements, clean and dampen core holes and solidly fill with same precast concrete mixture
that has no coarse aggregate, and finish to match adjacent precast concrete surfaces.

5. Defective Units: Discard and replace precast structural concrete units that do not comply with
requirements, including strength, manufacturing tolerances, and color and texture range.
Chipped, spalled, or cracked units may be repaired, subject to the Owner's approval. the Owner
reserves the right to reject precast units that do not match approved samples and sample panels.

1.3 EXECUTION

A. Installation
1. Install clips, hangers, bearing pads, and other accessories required for connecting precast
structural concrete units to supporting members and backup materials.
2. Erect precast structural concrete level, plumb, and square within specified allowable tolerances.
Provide temporary structural framing, supports, and bracing as required to maintain position,
stability, and alignment of units until permanent connection.
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a. Install temporary steel or plastic spacing shims or bearing pads as precast structural
concrete units are being erected. Tack weld steel shims to each other to prevent shims
from separating.

b. Maintain horizontal and vertical joint alignment and uniform joint width as erection
progresses.
C. Remove projecting lifting devices and grout fill voids within recessed lifting devices flush
with surface of adjacent precast surfaces when recess is exposed.
d. For hollow-core slab voids used as electrical raceways or mechanical ducts, align voids
between units and tape butt joint at end of slabs.
3. Connect precast structural concrete units in position by bolting, welding, grouting, or as otherwise

indicated on Shop Drawings. Remove temporary shims, wedges, and spacers as soon as
practical after connecting and grouting are completed.

a. Do not permit connections to disrupt continuity of roof flashing.
4, Field cutting of precast units is not permitted without approval of the the Owner.
5. Fasteners: Do not use drilled or powder-actuated fasteners for attaching accessory items to

precast, prestressed concrete units.
6. Welding: Comply with applicable AWS D1.1/D1.1M and AWS D1.4 for welding, welding
electrodes, appearance, quality of welds, and methods used in correcting welding work.

a. Protect precast structural concrete units and bearing pads from damage by field welding or
cutting operations, and provide noncombustible shields as required.
b. Clean weld-affected steel surfaces with chipping hammer followed by brushing, and apply

a minimum 4.0-mil- (0.1-mm-) thick coat of galvanized repair paint to galvanized surfaces
according to ASTM A 780.

C. Clean weld-affected steel surfaces with chipping hammer followed by brushing, and
reprime damaged painted surfaces.
d. Remove, reweld, or repair incomplete and defective welds.
7. At bolted connections, use lock washers, tack welding, or other approved means to prevent
loosening of nuts after final adjustment.
a. Where slotted connections are used, verify bolt position and tightness. For sliding

connections, properly secure bolt but allow bolt to move within connection slot. For friction
connections, apply specified bolt torque and check 25 percent of bolts at random by
calibrated torque wrench.
8. Grouting: Grout connections and joints and open spaces at keyways, connections, and joints
where required or indicated on Shop Drawings. Retain grout in place until hard enough to
support itself. Pack spaces with stiff grout material, tamping until voids are completely filled.

a. Place grout to finish smooth, level, and plumb with adjacent concrete surfaces.
b. Fill joints completely without seepage to other surfaces.
C. Trowel top of grout joints on roofs smooth and uniform. Finish transitions between different
surface levels not steeper than 1 to 12.
d. Place grout end cap or dam in voids at ends of hollow-core slabs.
e. Promptly remove grout material from exposed surfaces before it affects finishes or
hardens.
f. Keep grouted joints damp for not less than 24 hours after initial set.
B. Erection Tolerances
1. Erect precast structural concrete units level, plumb, square, true, and in alignment without
exceeding the noncumulative erection tolerances of PCI MNL 135.
2. Minimize variations between adjacent slab members by jacking, loading, or other method

recommended by fabricator and approved by the Owner.

C. Field Quality Control

1. Special Inspections: Engage a qualified special inspector to perform the following special
inspections:
a. Erection of precast structural concrete members.
2. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
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3. Field welds will be visually inspected and nondestructive tested according to ASTM E 165 or
ASTM E 709. High-strength bolted connections will be subject to inspections.

4, Testing agency will report test results promptly and in writing to Contractor and the Owner.

5. Repair or remove and replace work where tests and inspections indicate that it does not comply
with specified requirements.

6. Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

7. Prepare test and inspection reports.

D. Repairs

1. Repair precast structural concrete units if permitted by the Owner.

a. Repairs may be permitted if structural adequacy, serviceability, durability, and appearance
of units has not been impaired.

2. Mix patching materials and repair units so cured patches blend with color, texture, and uniformity
of adjacent exposed surfaces and show no apparent line of demarcation between original and
repaired work, when viewed in typical daylight illumination from a distance of 20 feet (6 m).

3. Prepare and repair damaged galvanized coatings with galvanizing repair paint according to
ASTM A 780.

4, Wire brush, clean, and paint damaged prime-painted components with same type of shop primer.

5. Remove and replace damaged precast structural concrete units that cannot be repaired or when
repairs do not comply with requirements as determined by the Owner.

E. Cleaning

1. Clean mortar, plaster, fireproofing, weld slag, and other deleterious material from concrete
surfaces and adjacent materials immediately.

2. Clean exposed surfaces of precast concrete units after erection and completion of joint treatment

to remove weld marks, other markings, dirt, and stains.

a. Perform cleaning procedures, if necessary, according to precast concrete fabricator's
written recommendations. Clean soiled precast concrete surfaces with detergent and
water, using stiff fiber brushes and sponges, and rinse with clean water. Protect other
work from staining or damage due to cleaning operations.

b. Do not use cleaning materials or processes that could change the appearance of exposed
concrete finishes or damage adjacent materials.

END OF SECTION 03 62 13 00
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SECTION 05 05 19 00 - METAL FABRICATIONS

11 GENERAL

A. Description Of Work
1. This specification covers the furnishing and installation of materials for metal fabrications.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

B. Summary
1. Section Includes:
Steel framing and supports for ceiling-hung toilet compartments.
Steel framing and supports for operable partitions.
Steel framing and supports for overhead doors and grilles.
Steel framing and supports for countertops.
Steel framing and supports for mechanical and electrical equipment.
Steel framing and supports for applications where framing and supports are not specified in
other Sections.
g. Steel framing and supports (outriggers) for window-washing equipment including mounting
brackets and anchorages.
OR
Mounting brackets and anchorages for window-washing equipment.
Elevator machine beams, hoist beams, and divider beams.
Steel shapes for supporting elevator door sills.
Steel girders for supporting wood frame construction.
Steel pipe columns for supporting wood frame construction.
Prefabricated building columns.
Shelf angles.
Metal ladders.
Ladder safety cages.
Alternating tread devices.
Metal ships' ladders and pipe crossovers.
Metal floor plate and supports.
Structural-steel door frames.
Miscellaneous steel trim including steel angle corner guards, steel edgings, and loading-
dock edge angles.
Metal bollards.
Pipe OR Downspout, as directed, guards.
Abrasive metal nosings, treads, and thresholds.
Cast-iron wheel guards.
Metal downspout boots.
Loose bearing and leveling plates for applications where they are not specified in other
Sections.
2. Products furnished, but not installed, under this Section:
a. Loose steel lintels.
b. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated
to be cast into concrete or built into unit masonry.
C. Steel weld plates and angles for casting into concrete for applications where they are not
specified in other Sections.
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C. Performance Requirements
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Delegated Design: Design ladders and alternating tread devices, including comprehensive

engineering analysis by a qualified professional engineer, using performance requirements and

design criteria indicated.

Structural Performance of Aluminum Ladders: Aluminum ladders, including landings, shall

withstand the effects of loads and stresses within limits and under conditions specified in

ANSI Al14.3.

Structural Performance of Alternating Tread Devices: Alternating tread devices shall withstand

the effects of loads and stresses within limits and under conditions specified in ICC's International

Building Code.

Thermal Movements: Allow for thermal movements from ambient and surface temperature

changes acting on exterior metal fabrications by preventing buckling, opening of joints,

overstressing of components, failure of connections, and other detrimental effects.

a. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.

D. Submittals

1.

oA

No

©o®

Product Data: For the following:

a. Nonslip aggregates and nonslip-aggregate surface finishes.

b Prefabricated building columns.

c Metal nosings and treads.

d. Paint products.

e. Grout.

LEED Submittals:

a. Product Data for Credit MR 4.1 and Credit MR 4.2, as directed: Indicating percentages by
weight of postconsumer and preconsumer recycled content for products having recycled
content. Include statement indicating costs for each product having recycled content.

Shop Drawings: Show fabrication and installation details for metal fabrications.

a. Include plans, elevations, sections, and details of metal fabrications and their connections.
Show anchorage and accessory items.

Samples: For each type and finish of extruded nosing and tread.

Delegated-Design Submittal:  For installed products indicated to comply with performance

requirements and design criteria, including analysis data signed and sealed by the qualified

professional engineer responsible for their preparation.

Qualification Data: For qualified professional engineer.

Mill Certificates: Signed by manufacturers of stainless-steel certifying that products furnished

comply with requirements.

Welding certificates.

Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers

certifying that shop primers are compatible with topcoats.

E. Quality Assurance

1. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

2. Welding Qualifications: Qualify procedures and personnel according to the following:
a. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
b. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
C. AWS D1.6, "Structural Welding Code - Stainless Steel."

F. Project Conditions
1. Field Measurements: Verify actual locations of walls and other construction contiguous with

metal fabrications by field measurements before fabrication.

G. Coordination

Metal Fabrications August 2020
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Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.

Coordinate installation of anchorages and steel weld plates and angles for casting into concrete.
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves,
concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in
concrete or masonry. Deliver such items to Project site in time for installation.

1.2 PRODUCTS

A. Metals, General

1. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated.
For metal fabrications exposed to view in the completed Work, provide materials without seam
marks, roller marks, rolled trade names, or blemishes.

B. Ferrous Metals

1. Recycled Content of Steel Products: Provide products with average recycled content of steel
products so postconsumer recycled content plus one-half of preconsumer recycled content is not
less than 25 percent.

2. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

3. Stainless-Steel Sheet, Strip, and Plate: ASTM A 240/A 240M or ASTM A 666, Type 304 OR
Type 316L, as directed.

4. Stainless-Steel Bars and Shapes: ASTM A 276, Type 304 OR Type 316L, as directed.

5. Rolled-Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

6. Rolled-Stainless-Steel Floor Plate: ASTM A 793.

7. Abrasive-Surface Floor Plate: Steel plate with abrasive granules rolled into surface or with
abrasive material metallically bonded to steel.

8. Steel Tubing: ASTM A 500, cold-formed steel tubing.

9. Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise indicated.

10. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.

a. Size of Channels: 1-5/8 by 1-5/8 inches (41 by 41 mm) OR As indicated, as directed.

b. Material: Galvanized steel, ASTM A 653/A 653M, commercial steel, Type B OR structural
steel, Grade 33 (Grade 230), as directed, with G90 (Z275) coating; 0.108-inch (2.8-mm)
(12 gage) OR 0.079-inch (2-mm) (14 gage) OR 0.064-inch (1.6-mm) (16 gage), as
directed, nominal thickness.
OR
Material:  Cold-rolled steel, ASTM A 1008/A 1008M, commercial steel, Type B OR
structural steel, Grade 33 (Grade 230), as directed; 0.0966-inch (2.5-mm) (12 gage) OR
0.0677-inch (1.7-mm) (14 gage) OR 0.0528-inch (1.35-mm) (16 gage), as directed,
minimum thickness; unfinished OR coated with rust-inhibitive, baked-on, acrylic enamel
OR hot-dip galvanized after fabrication, as directed.

11. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless

otherwise indicated.

C. Nonferrous Metals

agrONE

o

August 2020

Aluminum Plate and Sheet: ASTM B 209 (ASTM B 209M), Alloy 6061-T6.

Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6.

Aluminum-Alloy Rolled Tread Plate: ASTM B 632/B 632M, Alloy 6061-T6.

Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F.

Bronze Plate, Sheet, Strip, and Bars: ASTM B 36/B 36M, Alloy UNS No. C28000 (muntz metal,
60 percent copper).

Bronze Extrusions: ASTM B 455, Alloy UNS No. C38500 (extruded architectural bronze).

Metal Fabrications
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7. Bronze Castings: ASTM B 584, Alloy UNS No. C83600 (leaded red brass) or No. C84400
(leaded semired brass).

8. Nickel Silver Extrusions: ASTM B 151/B 151M, Alloy UNS No. C74500.

9. Nickel Silver Castings: ASTM B 584, Alloy UNS No. C97600 (20 percent leaded nickel bronze).

D. Fasteners
1. General: Unless otherwise indicated, provide Type 304 OR Type 316, as directed, stainless-
steel fasteners for exterior use and zinc-plated fasteners with coating complying with
ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn5, at exterior walls. Select
fasteners for type, grade, and class required.

a. Provide stainless-steel fasteners for fastening aluminum.

b. Provide stainless-steel fasteners for fastening stainless steel.
C. Provide stainless-steel fasteners for fastening nickel silver.

d. Provide bronze fasteners for fastening bronze.

2. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M,
Property Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat
washers.

3. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 325, Type 3 (ASTM A 325M,
Type 3); with hex nuts, ASTM A 563, Grade C3 (ASTM A 563M, Class 8S3); and, where
indicated, flat washers.

4. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts,
ASTM F 593 (ASTM F 738M); with hex nuts, ASTM F 594 (ASTM F 836M); and, where indicated,
flat washers; Alloy Group 1 (A1) OR Group 2 (A4), as directed.

5. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; and,
where indicated, flat washers.

a. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being
fastened is indicated to be galvanized.

6 Eyebolts: ASTM A 489.

7. Machine Screws: ASME B18.6.3 (ASME B18.6.7M).

8. Lag Screws: ASME B18.2.1 (ASME B18.2.3.8M).

9. Wood Screws: Flat head, ASME B18.6.1.

10. Plain Washers: Round, ASME B18.22.1 (ASME B18.22M).

11. Lock Washers: Helical, spring type, ASME B18.21.1 (ASME B18.21.2M).

12. Anchors, General: Anchors capable of sustaining, without failure, a load equal to six times the
load imposed when installed in unit masonry and four times the load imposed when installed in
concrete, as determined by testing according to ASTM E 488, conducted by a qualified
independent testing agency.

13. Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise
indicated; galvanized ferrous castings, either ASTM A 47/A47M malleable iron or
ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip
galvanized per ASTM F 2329.

14. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors.

a. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B 633 or ASTMF 1941 (ASTM F 1941M), Class Fe/Zn5, unless otherwise
indicated.

b. Material for Exterior Locations and Where Stainless Steel is Indicated: Alloy Group 1 (A1)

OR Group 2 (A4), as directed, stainless-steel bolts, ASTM F 593 (ASTM F 738M), and
nuts, ASTM F 594 (ASTM F 836M).

15. Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying
with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor straps or studs
not less than 3 inches (75 mm) long at not more than 8 inches (200 mm) o.c. Provide with
temporary filler and tee-head bolts, complete with washers and nuts, all zinc-plated to comply
with ASTM B 633, Class Fe/Zn 5, as needed for fastening to inserts.
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E. Miscellaneous Materials

1.

2.

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy
welded.

Shop Primers: Provide primers that comply with Division 07 OR Division 09 Section(s) "High-
performance Coatings" OR Division 07 AND Division 09 Section(s) "High-performance Coatings",
as directed.

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#79 and compatible with topcoat.

a. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.
Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.

Galvanizing Repair Paint; High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

Nonshrink, Metallic Grout: Factory-packaged, ferrous-aggregate grout complying with
ASTM C 1107, specifically recommended by manufacturer for heavy-duty loading applications.
Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for
interior and exterior applications.

Concrete: Comply with requirements in Division 03 Section "Cast-in-place Concrete" for normal-
weight, air-entrained, concrete with a minimum 28-day compressive strength of 3000 psi (20
MPa).

F. Fabrication, General

1.

Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units
only as necessary for shipping and handling limitations. Use connections that maintain structural
value of joined pieces. Clearly mark units for reassembly and coordinated installation.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of

approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on

exposed surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation or

otherwise impairing work.

Form exposed work with accurate angles and surfaces and straight edges.

Weld corners and seams continuously to comply with the following:

a. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

b. Obtain fusion without undercut or overlap.

C. Remove welding flux immediately.

d. At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or

welds where possible.  Where exposed fasteners are required, use Phillips flat-head

(countersunk) fasteners unless otherwise indicated. Locate joints where least conspicuous.

Fabricate seams and other connections that will be exposed to weather in a manner to exclude

water. Provide weep holes where water may accumulate.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws,

and similar items.

Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring

devices to secure metal fabrications rigidly in place and to support indicated loads.

a. Where units are indicated to be cast into concrete or built into masonry, equip with
integrally welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a minimum
6-inch (150-mm) embedment and 2-inch (50-mm) hook, not less than 8 inches (200 mm)
from ends and corners of units and 24 inches (600 mm) o.c., unless otherwise indicated.

G. Miscellaneous Framing And Supports

August 2020
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1. General: Provide steel framing and supports not specified in other Sections as needed to
complete the Work.
2. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise

indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive
adjacent construction.

a. Fabricate units from slotted channel framing where indicated.
b. Furnish inserts for units installed after concrete is placed.
3. Fabricate supports for operable partitions from continuous steel beams of sizes indicated OR

recommended by partition manufacturer, as directed, with attached bearing plates, anchors, and
braces as indicated OR recommended by partition manufacturer, as directed. Drill or punch
bottom flanges of beams to receive partition track hanger rods; locate holes where indicated on
operable partition Shop Drawings.

4, Fabricate steel girders for wood frame construction from continuous steel shapes of sizes
indicated.
a. Provide bearing plates welded to beams where indicated.
b. Drill or punch girders and plates for field-bolted connections where indicated.
C. Where wood nailers are attached to girders with bolts or lag screws, drill or punch holes at
24 inches (600 mm) o.c.
5. Fabricate steel pipe columns for supporting wood frame construction from steel pipe with steel

baseplates and top plates as indicated. Drill or punch baseplates and top plates for anchor and
connection bolts and weld to pipe with fillet welds all around. Make welds the same size as pipe
wall thickness unless otherwise indicated.

a. Unless otherwise indicated, fabricate from Schedule 40 steel pipe.
b. Unless otherwise indicated, provide 1/2-inch (12.7-mm) baseplates with four 5/8-inch (16-
mm) anchor bolts and 1/4-inch (6.4-mm) top plates.
6. Galvanize miscellaneous framing and supports where indicated.
OR

Prime miscellaneous framing and supports with zinc-rich primer OR primer specified in Division
09 Section "High-performance Coatings", as directed, where indicated.

H. Prefabricated Building Columns

1. General:  Provide prefabricated building columns consisting of load-bearing structural-steel
members protected by concrete fireproofing encased in an outer non-load-bearing steel shell.
Fabricate connections to comply with details shown or as needed to suit type of structure
indicated.

2. Fire-Resistance Ratings: Provide prefabricated building columns listed and labeled by a testing
and inspecting agency acceptable to authorities having jurisdiction for ratings indicated, based on
testing according to ASTM E 119.
a. Fire-Resistance Rating: 4 hours OR 3 hours OR 2 hours OR As indicated, as directed.

l. Shelf Angles

1. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete
framing. Provide horizontally slotted holes to receive 3/4-inch (19-mm) bolts, spaced not more
than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c., unless otherwise indicated.
a. Provide mitered and welded units at corners.
b. Provide open joints in shelf angles at expansion and control joints. Make open joint

approximately 2 inches (50 mm) larger than expansion or control joint.

2. For cavity walls, provide vertical channel brackets to support angles from backup masonry and
concrete.

3. Galvanize shelf angles located in exterior walls.
OR
Prime shelf angles located in exterior walls with zinc-rich primer OR primer specified in Division
09 Section "High-performance Coatings", as directed.
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4, Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-
place concrete.

J. Metal Ladders
1. General:
a. Comply with ANSI A14.3 unless otherwise indicated.
b. For elevator pit ladders, comply with ASME A17.1.
2. Steel Ladders:

a. Space siderails 16 inches (406 mm) OR 18 inches (457 mm), as directed, apart unless
otherwise indicated.
b. Space siderails of elevator pit ladders 12 inches (300 mm) apart.

C. Siderails: Continuous, 3/8-by-2-1/2-inch (9.5-by-64-mm) OR 1/2-by-2-1/2-inch (12.7-by-
64-mm), as directed, steel flat bars, with eased edges.

d. Rungs: 3/4-inch- (19-mm-) diameter OR 3/4-inch- (19-mm-) square OR 1-inch- (25-mm-)
diameter OR 1-inch- (25-mm-) square, as directed, steel bars.

e. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.

Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-oxide

granules set in epoxy-resin adhesive or by using a type of manufactured rung filled with

aluminum-oxide grout.

—h

g. Provide nonslip surfaces on top of each rung by coating with abrasive material metallically
bonded to rung.
h. Provide platforms as indicated fabricated from welded or pressure-locked steel bar grating,

supported by steel angles. Limit openings in gratings to no more than 1/2 inch (12 mm)
OR 3/4 inch (19 mm), as directed, in least dimension.

i. Support each ladder at top and bottom and not more than 60 inches (1500 mm) o.c. with
welded or bolted steel brackets.

j- Galvanize ladders OR exterior ladders, as directed, including brackets and fasteners.
OR
Prime ladders OR exterior ladders, as directed, including brackets and fasteners, with
zinc-rich primer OR primer specified in Division 09 Section "High-performance Coatings",

as directed.
3. Aluminum Ladders:

a. Space siderails 16 inches (406 mm) OR 18 inches (457 mm), as directed, apart unless
otherwise indicated.

b. Siderails: Continuous extruded-aluminum channels or tubes, not less than 2-1/2 inches
(64 mm) deep, 3/4 inch (19 mm) wide, and 1/8 inch (3.2 mm) thick.

C. Rungs: Extruded-aluminum tubes, not less than 3/4 inch (19 mm) deep and not less than
1/8 inch (3.2 mm) thick, with ribbed tread surfaces.

d. Fit rungs in centerline of siderails; fasten by welding or with stainless-steel fasteners or
brackets and aluminum rivets.

e. Provide platforms as indicated fabricated from pressure-locked aluminum bar grating or

extruded-aluminum plank grating, supported by extruded-aluminum framing.  Limit
openings in gratings to no more than 1/2 inch (12 mm) OR 3/4 inch (19 mm), as directed,
in least dimension.

f. Support each ladder at top and bottom and not more than 60 inches (1500 mm) o.c. with
welded or bolted aluminum brackets.

g. Provide minimum 72-inch- (1830-mm-) high, hinged security door with padlock hasp at foot
of ladder to prevent unauthorized ladder use.

K. Ladder Safety Cages
1. General:
a. Fabricate ladder safety cages to comply with ANSI A14.3 OR OSHA regulations, as
directed. Assemble by welding or with stainless-steel fasteners.
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b. Provide primary hoops at tops and bottoms of cages and spaced not more than 20 feet
(6 m) o.c. Provide secondary intermediate hoops spaced not more than 48 inches (1200
mm) o.c. between primary hoops.
C. Fasten assembled safety cage to ladder rails and adjacent construction by welding or with
stainless-steel fasteners unless otherwise indicated.
2. Steel Ladder Safety Cages:
a. Primary Hoops: 1/4-by-4-inch (6.4-by-100-mm) flat bar hoops.
b. Secondary Intermediate Hoops: 1/4-by-2-inch (6.4-by-50-mm) flat bar hoops.
C. Vertical Bars: 3/16-by-1-1/2-inch (4.8-by-38-mm) flat bars secured to each hoop.
d Galvanize ladder safety cages, including brackets and fasteners.
OR
Prime ladder safety cages, including brackets and fasteners, with zinc-rich primer OR
primer specified in Division 09 Section "High-performance Coatings", as directed.
3. Aluminum Ladder Safety Cages:
a. Primary Hoops: 1/4-by-4-inch (6.4-by-100-mm) flat bar hoops.
b. Secondary Intermediate Hoops: 1/4-by-2-inch (6.4-by-50-mm) flat bar hoops.
C. Vertical Bars: 1/4-by-2-inch (6.4-by-50-mm) flat bars secured to each hoop.

L. Alternating Tread Devices
1. Alternating Tread Devices: Fabricate alternating tread devices to comply with ICC's International
Building Code. Fabricate of open-type construction with channel or plate stringers and pipe and
tube railings unless otherwise indicated. Provide brackets and fittings for installation.

a. Fabricate from steel OR stainless steel OR aluminum, as directed, and assemble by
welding or with stainless-steel fasteners.
b. Comply with applicable railing requirements in Division 05 Section "Pipe And Tube
Railings".
2. Galvanize steel OR exterior steel, as directed, alternating tread devices, including treads,
railings, brackets, and fasteners.
OR

Prime steel OR exterior steel, as directed, alternating tread devices, including treads, railings,
brackets, and fasteners, with zinc-rich primer OR primer specified in Division 09 Section "High-
performance Coatings", as directed.

M. Metal Ships' Ladders And Pipe Crossovers
1. Provide metal ships' ladders and pipe crossovers where indicated. Fabricate of open-type
construction with channel or plate stringers and pipe and tube railings unless otherwise indicated.
Provide brackets and fittings for installation.

a. Fabricate ships' ladders and pipe crossovers, including railings from steel OR stainless
steel OR aluminum, as directed.
b. Fabricate treads OR treads and platforms, as directed, from welded or pressure-locked

steel bar grating OR pressure-locked stainless-steel bar grating OR pressure-locked
aluminum bar grating OR extruded-aluminum plank grating, as directed. Limit openings in
gratings to no more than 1/2 inch (12 mm) OR 3/4 inch (19 mm), as directed, in least
dimension.

C. Fabricate treads OR treads and platforms, as directed, from rolled-steel floor plate OR
rolled-stainless-steel floor plate OR rolled-aluminum-alloy tread plate OR abrasive-surface
floor plate, as directed.

d. Comply with applicable railing requirements in Division 5 Section "Pipe and Tube Railings."
2. Galvanize steel OR exterior steel, as directed, ships' ladders and pipe crossovers, including

treads, railings, brackets, and fasteners.

OR

Prime steel OR exterior steel, as directed, ships' ladders and pipe crossovers, including treads,
railings, brackets, and fasteners, with zinc-rich primer OR primer specified in Division 09 Section
"High-performance Coatings", as directed.
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N. Metal Floor Plate

1.

Fabricate from rolled-steel floor OR rolled-stainless-steel floor OR rolled-aluminum-alloy tread OR

abrasive-surface floor, as directed, plate of thickness indicated below:

a. Thickness: 1/8 inch (3.2 mm) OR 3/16 inch (4.8 mm) OR 1/4 inch (6.4 mm) OR 5/16 inch
(8 mm) OR 3/8 inch (9.5 mm) OR As indicated, as directed.

Provide grating sections where indicated fabricated from welded or pressure-locked steel bar

grating OR pressure-locked stainless steel bar grating OR pressure-locked aluminum bar grating

OR extruded-aluminum plank grating, as directed. Limit openings in gratings to no more than

1/2 inch (12 mm) OR 3/4 inch (19 mm) OR 1 inch (25 mm), as directed, in least dimension.

Provide steel OR stainless-steel OR aluminum, as directed, angle supports as indicated.

Include steel OR stainless-steel OR aluminum, as directed, angle stiffeners, and fixed and

removable sections as indicated.

Provide flush steel OR stainless-steel OR aluminum, as directed, bar drop handles for lifting

removable sections, one at each end of each section.

O. Structural-Steel Door Frames

1. Fabricate structural-steel door frames from steel shapes, plates, and bars of size and to
dimensions indicated, fully welded together, with 5/8-by-1-1/2-inch (16-by-38-mm) steel channel
stops, unless otherwise indicated. Plug-weld built-up members and continuously weld exposed
joints. Secure removable stops to frame with countersunk machine screws, uniformly spaced at
not more than 10 inches (250 mm) o.c. Reinforce frames and drill and tap as necessary to
accept finish hardware.

a. Provide with integrally welded steel strap anchors for securing door frames into adjoining
concrete or masonry.

2. Extend bottom of frames to floor elevation indicated with steel angle clips welded to frames for
anchoring frame to floor with expansion shields and bolts.

3. Galvanize steel OR exterior steel, as directed, frames.

OR
Prime steel OR exterior steel, as directed, frames with zinc-rich primer OR primer specified in
Division 09 Section "High-performance Coatings", as directed.

P. Miscellaneous Steel Trim

1. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown
with continuously welded joints and smooth exposed edges. Miter corners and use concealed
field splices where possible.

2. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with
other work.

a. Provide with integrally welded steel strap anchors for embedding in concrete or masonry
construction.

3. Galvanize miscellaneous steel OR exterior miscellaneous steel, as directed, trim.

OR
Prime miscellaneous steel OR exterior miscellaneous steel, as directed, trim with zinc-rich
primer OR primer specified in Division 09 Section "High-performance Coatings", as directed.

Q. Metal Bollards

1.

August 2020

Fabricate metal bollards from Schedule 40 steel pipe OR Schedule 80 steel pipe OR 1/4-inch
(6.4-mm) wall-thickness rectangular steel tubing OR steel shapes, as indicated, as directed.

a. Cap bollards with 1/4-inch- (6.4-mm-) thick steel plate (not required if bollards are concrete
filled).

b. Where bollards are indicated to receive controls for door operators, provide necessary
cutouts for controls and holes for wire.

C. Where bollards are indicated to receive light fixtures, provide necessary cutouts for fixtures

and holes for wire.
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2. Fabricate bollards with 3/8-inch- (9.5-mm-) thick steel baseplates for bolting to concrete slab (for
mounting bollards on structural slab or on existing pavement). Drill baseplates at all four corners
for 3/4-inch (19-mm) anchor bolts.

a. Where bollards are to be anchored to sloping concrete slabs, angle baseplates for plumb
alignment of bollards.
3. Fabricate sleeves for bollard anchorage from steel pipe or tubing with 1/4-inch- (6.4-mm-) thick

steel plate welded to bottom of sleeve. Make sleeves not less than 8 inches (200 mm) deep and
3/4 inch (19 mm) larger than OD of bollard.

4. Fabricate internal sleeves for removable bollards from Schedule 40 steel pipe or 1/4-inch (6.4-
mm) wall-thickness steel tubing with an OD approximately 1/16 inch (1.5 mm) less than ID of
bollards. Match drill sleeve and bollard for 3/4 inch (19 mm) steel machine bolt.

5. Prime bollards with zinc-rich primer OR primer specified in Division 09 Section "High-performance
Coatings", as directed.

R. Pipe Or Downspout Guards

1. Fabricate pipe OR downspout, as directed, guards from 3/8-inch- (9.5-mm-) thick by 12-inch-
(300-mm-) wide steel plate, bent to fit flat against the wall or column at both ends and to fit
around pipe with 2-inch (50-mm) clearance between pipe and pipe guard. Drill each end for two
3/4-inch (19-mm) anchor bolts.

2. Galvanize pipe OR downspout, as directed, guards.
OR
Prime pipe OR downspout, as directed, guards with zinc-rich primer OR primer specified in
Division 09 Section "High-performance Coatings", as directed.

S. Abrasive Metal Nosings, Treads And Thresholds

1. Cast-Metal Units: Cast iron OR aluminum OR bronze (leaded red or semired brass) OR nickel
silver (leaded nickel bronze), as directed, with an integral-abrasive, as-cast finish consisting of
aluminum oxide, silicon carbide, or a combination of both. Fabricate units in lengths necessary to
accurately fit openings or conditions.

a. Nosings: Cross-hatched units, 4 inches (100 mm) wide with 1/4-inch (6-mm) OR 1-inch
(25-mm), as directed, lip, for casting into concrete steps.
OR
Nosings: Cross-hatched units, 1-1/2 by 1-1/2 inches (38 by 38 mm), for casting into
concrete curbs.

b. Treads: Cross-hatched units, full depth of tread with 3/4-by-3/4-inch (19-by-19-mm)
nosing, for application over bent plate treads or existing stairs.

C. Thresholds: Fluted-saddle-type units, 5 inches (125 mm) wide by 1/2 inch (12 mm) high,
with tapered edges.
OR
Thresholds: Fluted-interlocking- (hook-strip-) type units, 5 inches (125 mm) wide by 5/8
inch (16 mm) high, with tapered edge.
OR
Thresholds: Plain-stepped- (stop-) type units, 5 inches (125 mm) wide by 1/2 inch (12 mm)
high, with 1/2-inch (12-mm) step.

2. Extruded Units: Aluminum OR Bronze, as directed, with abrasive filler consisting of aluminum
oxide, silicon carbide, or a combination of both, in an epoxy-resin binder. Fabricate units in
lengths necessary to accurately fit openings or conditions.

a. Provide ribbed units, with abrasive filler strips projecting 1/16 inch (1.5 mm) above
aluminum extrusion.
OR
Provide solid-abrasive-type units without ribs.

b. Nosings: Square-back units, 1-7/8 inches (48 mm) OR 3 inches (75 mm) OR 4 inches
(100 mm), as directed, wide, for casting into concrete steps.
OR
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Nosings: Beveled-back units, 3 inches (75 mm) OR 4 inches (100 mm), as directed, wide
with 1-3/8-inch (35-mm) lip, for surface mounting on existing stairs.
OR
Nosings: Two-piece units, 3 inches (75 mm) wide, with subchannel for casting into
concrete steps.

C. Treads: Square OR Beveled, as directed,-back units, full depth of tread with 1-3/8-inch
(35-mm) lip, for application over existing stairs.

3. Provide anchors for embedding units in concrete, either integral or applied to units, as standard
with manufacturer.
4, Drill for mechanical anchors and countersink. Locate holes not more than 4 inches (100 mm)

from ends and not more than 12 inches (300 mm) o.c., evenly spaced between ends, unless
otherwise indicated. Provide closer spacing if recommended by manufacturer.

a. Provide two rows of holes for units more than 5 inches (125 mm) wide, with two holes
aligned at ends and intermediate holes staggered.
5. Apply bituminous paint to concealed surfaces of cast-metal units.
6. Apply clear lacquer to concealed surfaces of extruded units.

T. Cast-lron Wheel Guards

1. Provide wheel guards made from cast iron, 3/4 inch (19 mm) thick, hollow-core construction, of
size and shape indicated. Provide holes for countersunk anchor bolts and grouting.
2. Prime cast iron wheel guards with zinc-rich primer OR primer specified in Division 09 Section

"High-performance Coatings", as directed.

u. Metal Downspout Boots

1. Provide downspout boots made from cast iron OR cast aluminum, as directed, in heights
indicated with inlets of size and shape to suit downspouts. Provide units with flanges and holes
for countersunk anchor bolts.
a. Outlet: Vertical, to discharge into pipe OR Horizontal, to discharge into pipe OR At 35

degrees from horizontal, to discharge onto splash block or pavement, as directed.

2. Prime cast iron downspout boots with zinc-rich primer OR primer specified in Division 09 Section

"High-performance Coatings", as directed.

V. Loose Bearing And Leveling Plates
1. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete
construction. Drill plates to receive anchor bolts and for grouting.
2. Galvanize plates.
OR

Prime plates with zinc-rich primer OR primer specified in Division 09 Section "High-performance
Coatings", as directed.

W.  Loose Steel Lintels
1. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and
recesses in masonry walls and partitions at locations indicated. Fabricate in single lengths for
each opening unless otherwise indicated. Weld adjoining members together to form a single unit
where indicated.

2. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span
but not less than 8 inches (200 mm) unless otherwise indicated.

3. Galvanize loose steel lintels located in exterior walls.

4. Prime loose steel lintels located in exterior walls with zinc-rich primer OR primer specified in

Division 09 Section "High-performance Coatings", as directed.

X. Steel Weld Plates And Angles
1. Provide steel weld plates and angles not specified in other Sections, for items supported from
concrete construction as needed to complete the Work. Provide each unit with no fewer than two
integrally welded steel strap anchors for embedding in concrete.
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Y. Finishes, General

1. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.
Finish metal fabrications after assembly.
Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into
surrounding surface.

2.
3.

Z. Steel And Iron Finishes

1. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel
and iron hardware and with ASTM A 123/A 123M for other steel and iron products.

a. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

2. Shop prime iron and steel items not indicated to be galvanized, as directed, unless they are to
be embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.

a. Shop prime with universal shop primer OR primers specified in Division 07, as directed,
unless zinc-rich primer is OR primers specified in Division 09 Section "High-performance
Coatings" are, as directed, indicated.

3. Preparation for Shop Priming: Prepare surfaces to comply with SSPC-SP 6/NACE No. 3,
"Commercial Blast Cleaning" OR SSPC-SP 3, "Power Tool Cleaning" OR requirements indicated
below, as directed:

a. Exterior Items: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

b. Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial Blast
Cleaning."

C. Items Indicated to Receive Primers Specified in Division 9 Section "High-Performance
Coatings": SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

d. Other Items: SSPC-SP 3, "Power Tool Cleaning."

4, Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification
No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.

a. Stripe paint corners, crevices, bolts, welds, and sharp edges.

AA.  Aluminum Finishes
1. Finish designations prefixed by AA comply with the system established by the Aluminum
Assaociation for designating aluminum finishes.
2. As-Fabricated Finish: AA-M10 (Mechanical Finish: as fabricated, unspecified).
3. Class I, Clear Anodic Finish: AA-M12C22A41 (Mechanical Finish: nonspecular as fabricated;
Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class |, clear coating
0.018 mm or thicker) complying with AAMA 611.

1.3 EXECUTION

A. Installation, General

1. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal
fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges
and surfaces level, plumb, true, and free of rack; and measured from established lines and levels.

2. Fit exposed connections accurately together to form hairline joints. Weld connections that are not
to be left as exposed joints but cannot be shop welded because of shipping size limitations. Do
not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after
fabrication and are for bolted or screwed field connections.

3. Field Welding: Comply with the following requirements:

a. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
b. Obtain fusion without undercut or overlap.
C. Remove welding flux immediately.
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d. At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

4, Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal

fabrications are required to be fastened to in-place construction. Provide threaded fasteners for
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and
other connectors.

5. Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.

6. Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact with
grout, concrete, masonry, wood, or dissimilar metals with the following:
a. Cast Aluminum: Heavy coat of bituminous paint.
b. Extruded Aluminum: Two coats of clear lacquer.

B. Installing Miscellaneous Framing And Supports

1. General: Install framing and supports to comply with requirements of items being supported,
including manufacturers' written instructions and requirements indicated on Shop Drawings.

2. Anchor supports for operable partitions securely to and rigidly brace from building structure.

3. Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure girders

with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of
pipe columns.

a. Where grout space under bearing plates is indicated for girders supported on concrete or
masonry, install as specified in "Installing Bearing and Leveling Plates" Article.

4, Install pipe columns on concrete footings with grouted baseplates. Position and grout column
baseplates as specified in "Installing Bearing and Leveling Plates" Article.

a. Grout baseplates of columns supporting steel girders after girders are installed and
leveled.
C. Installing Prefabricated Building Columns

1. Install prefabricated building columns to comply with AISC's "Specification for Structural Steel
Buildings" and with requirements applicable to listing and labeling for fire-resistance rating
indicated.

D. Installing Metal Bollards

1. Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before
installing.

a. Do not fill removable bollards with concrete.

2. Anchor bollards to existing construction with expansion anchors OR anchor bolts OR through
bolts, as directed. Provide four 3/4-inch (19-mm) bolts at each bollard unless otherwise
indicated.

a. Embed anchor bolts at least 4 inches (100 mm) in concrete.
3. Anchor bollards in concrete with pipe sleeves preset and anchored into concrete OR in formed or

core-drilled holes not less than 8 inches (200 mm) deep and 3/4 inch (19 mm) larger than OD of
bollard, as directed. Fill annular space around bollard solidly with nonshrink, nonmetallic grout;
mixed and placed to comply with grout manufacturer's written instructions. Slope grout up
approximately 1/8 inch (3 mm) toward bollard.

4. Anchor bollards in place with concrete footings. Center and align bollards in holes 3 inches (75
mm) above bottom of excavation. Place concrete and vibrate or tamp for consolidation. Support
and brace bollards in position until concrete has cured.

5. Anchor internal sleeves for removable bollards in concrete by inserting into pipe sleeves preset
into concrete OR formed or core-drilled holes not less than 8 inches (200 mm) deep and 3/4 inch
(19 mm) larger than OD of sleeve, as directed. Fill annular space around internal sleeves solidly
with nonshrink, nonmetallic grout; mixed and placed to comply with grout manufacturer's written
instructions. Slope grout up approximately 1/8 inch (3 mm) toward internal sleeve.
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6. Anchor internal sleeves for removable bollards in place with concrete footings. Center and align
sleeves in holes 3 inches (75 mm) above bottom of excavation. Place concrete and vibrate or
tamp for consolidation. Support and brace sleeves in position until concrete has cured.

7. Place removable bollards over internal sleeves and secure with 3/4-inch (19-mm) machine bolts
and nuts. After tightening nuts, drill holes in bolts for inserting padlocks. the Owner will furnish
padlocks.

8. Fill bollards solidly with concrete, mounding top surface to shed water.

a. Do not fill removable bollards with concrete.

E. Installing Pipe Guards
1. Provide pipe guards at exposed vertical pipes in parking garage where not protected by curbs or
other barriers. Install by bolting to wall or column with expansion anchors. Provide four 3/4-inch
(19-mm) bolts at each pipe guard. Mount pipe guards with top edge 26 inches (660 mm) above

driving surface.

F. Installing Nosings, Treads, And Thresholds

1. Center nosings on tread widths unless otherwise indicated.

2. For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level
with tread surfaces.

3. Seal thresholds exposed to exterior with elastomeric sealant complying with Division 07 Section

"Joint Sealants" to provide a watertight installation.

G. Installing Cast-lIron Wheel Guards
1. Anchor wheel guards to concrete or masonry construction to comply with manufacturer's written
instructions. Fill cores solidly with concrete.

H. Installing Bearing And Leveling Plates
1. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to
improve bond to surfaces. Clean bottom surface of plates.
2. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have

been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if

protruding, cut off flush with edge of bearing plate before packing with grout.

a. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where not
exposed to moisture; use nonshrink, nonmetallic grout in exposed locations unless
otherwise indicated.

b. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

l. Adjusting And Cleaning

1. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded
areas. Paint uncoated and abraded areas with the same material as used for shop painting to
comply with SSPC-PA 1 for touching up shop-painted surfaces.
a. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.
OR
Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint are specified in Division 07.

2. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

END OF SECTION 05 05 19 00
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SECTION 09 91 13 00 - EXTERIOR PAINTING

11 GENERAL

A. Description Of Work
1. This specification covers the furnishing and installation of materials for exterior painting. Products
shall be as follows or as directed by the Owner. Installation procedures shall be in accordance
with the product manufacturer's recommendations. Demolition and removal of materials shall be
as required to support the work.

B. Summary

Exterior portland cement (stucco).
Exterior gypsum board.

1. This Section includes surface preparation and the application of paint systems on the following
exterior substrates:
a. Concrete.
b. Clay masonry.
C. Concrete masonry units (CMU).
d. Steel.
e. Galvanized metal.
f. Aluminum (not anodized or otherwise coated).
g. Wood.
h. Plastic trim fabrications.
i.
j-

C. Submittals
1. Product Data: For each type of product indicated.
2. Samples: For each finish and for each color and texture required.
3. Product List: Printout of current "MPI Approved Products List" for each product category
specified in Part 1.2, with the proposed product highlighted.

D. Quality Assurance

1. MPI Standards:

a. Products: Complying with MPI standards indicated and listed in "MPI Approved Products
List."

b. Preparation and Workmanship: Comply with requirements in "MPI Architectural Painting
Specification Manual" for products and paint systems indicated. For renovation projects,
comply with requirements of "MPI Maintenance Repainting Manual" for products and paint
systems indicated.

2. Mockups: Apply mockups of each paint system indicated and each color and finish selected to
verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects
and set quality standards for materials and execution.

a. Architect will select one surface to represent surfaces and conditions for application of
each paint system specified in Part 3.

1) Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. (9 sg. m).
2) Other Items: Architect will designate items or areas required.

b. Final approval of color selections will be based on mockups.
1) If preliminary color selections are not approved, apply additional mockups of
additional colors selected by Architect at no added cost to Owner.
C. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations in
writing.
d. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.
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1.2

Delivery, Storage, And Handling

1. Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F (7 deg C).
a. Maintain containers in clean condition, free of foreign materials and residue.
b. Remove rags and waste from storage areas daily.

Project Conditions

1. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F (10 and 35 deg C).
2. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at

temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.

PRODUCTS

Paint, General
1. Material Compatibility:
a. Provide materials for use within each paint system that are compatible with one another
and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

b. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.
2. Colors: As selected from manufacturer's full range.
Block Fillers
1. Interior/Exterior Latex Block Filler: MPI #4.

a. VOC Content: E Range of E2 OR E3, as directed.

Primers/Sealers
1. Alkali-Resistant Primer: MPI #3.
a. VOC Content: E Range of E1 OR E2 OR ES3, as directed.
2. Bonding Primer (Water Based): MPI #17.
a. VOC Content: E Range of E1 OR E2 OR ES3, as directed.
3. Bonding Primer (Solvent Based): MPI #69.
a. VOC Content: E Range of E1 OR E2 OR E3, as directed.
4, Wood-Knot Sealer: Sealer recommended in writing by topcoat manufacturer for use in paint
system indicated.

Metal Primers
1. Alkyd Anticorrosive Metal Primer: MPI #79.
a. VOC Content: E Range of E1 OR E2, as directed.
2. Quick-Drying Alkyd Metal Primer: MPI #76.
a. VOC Content: E Range of E1 OR E2 OR ES3, as directed.
3. Cementitious Galvanized-Metal Primer: MPI #26.
a. VOC Content: E Range of E1.
4, Waterborne Galvanized-Metal Primer: MPI #134.
a. VOC Content: E Range of E1 OR E2 OR ES3, as directed.
b. Environmental Performance Rating: EPR 1 OR EPR 2 OR EPR 3, as directed.
5. Quick-Drying Primer for Aluminum: MPI #95.
a. VOC Content: E Range of E1 OR E2 OR E3, as directed.

Wood Primers
1. Exterior Latex Wood Primer: MPI #6.
a. VOC Content: E Range of E1 OR E2 OR ES3, as directed.
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2. Exterior Alkyd Wood Primer: MPI #5.

a. VOC Content: E Range of E2 OR E3, as directed.
3. Exterior Oil Wood Primer: MPI #7.

a. VOC Content: E Range of E2.

F. Exterior Latex Paints
1. Exterior Latex (Flat): MPI #10 (Gloss Level 1).
a. VOC Content: E Range of E1 OR E2 OR ES3, as directed.
2. Exterior Latex (Semigloss): MPI #11 (Gloss Level 5).
a. VOC Content: E Range of E1 OR E2 OR ES3, as directed.
3. Exterior Latex (Gloss): MPI #119 (Gloss Level 6, except minimum gloss of 65 units at 60 deg).
a. VOC Content: E Range of E1 OR E2 OR ES3, as directed.

G. Exterior Alkyd Paints
1. Exterior Alkyd Enamel (Flat): MPI #8 (Gloss Level 1).
a. VOC Content: E Range of E1.
2. Exterior Alkyd Enamel (Semigloss): MPI #94 (Gloss Level 5).
a. VOC Content: E Range of E1 OR E2, as directed.
3. Exterior Alkyd Enamel (Gloss): MPI #9 (Gloss Level 6).
a. VOC Content: E Range of E1 OR E2, as directed.

H. Quick-Drying Enamels
1. Quick-Drying Enamel (Semigloss): MPI #81 (Gloss Level 5).
a. VOC Content: E Range of E1 OR E2 OR ES3, as directed.
2. Quick-Drying Enamel (High Gloss): MPI #96 (Gloss Level 7).
a. VOC Content: E Range of E1 OR E OR ES3, as directed.

l. Textured And High-Build Coatings
1. Latex Stucco and Masonry Textured Coating: MPI #42.
a. VOC Content: E Range of E2 OR E3, as directed.
2. High-Build Latex (Exterior): MPI #40.
a. VOC Content: E Range of E1 OR E3, as directed.

J. Aluminum Paint
1. Aluminum Paint: MPI #1.
a. VOC Content: E Range of E1 OR E2 OR ES3, as directed.

K. Floor Coatings

1. Interior/Exterior Clear Concrete Floor Sealer (Water Based): MPI #99.
a. VOC Content: E Range of E1 OR E2 OR ES3, as directed.

2. Interior/Exterior Clear Concrete Floor Sealer (Solvent Based): MPI #104.
a. VOC Content: E Range of E1 OR E2, as directed.

3. Interior/Exterior Latex Floor and Porch Paint (Low Gloss): MPI #60 (maximum Gloss Level 3).
a. VOC Content: E Range of E2 OR E3, as directed.
b. Environmental Performance Rating: EPR 3.

4. Exterior/Interior Alkyd Floor Enamel (Gloss): MPI #27 (Gloss Level 6).
a. VOC Content: E Range of E1 OR E2, as directed.

b. Additives: Manufacturer's standard additive to increase skid resistance of painted surface.
1.3 EXECUTION
A. Examination
1. Examine substrates and conditions, with Applicator present, for compliance with requirements for
maximum moisture content and other conditions affecting performance of work.
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2. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as
follows:
a. Concrete: 12 percent.
b. Masonry (Clay and CMU): 12 percent.
C. Wood: 15 percent.

d. Plaster: 12 percent.
e. Gypsum Board: 12 percent.

3. Verify suitability of substrates, including surface conditions and compatibility with existing finishes
and primers.

4. Begin coating application only after unsatisfactory conditions have been corrected and surfaces
are dry.
a. Beginning coating application constitutes Contractor's acceptance of substrates and

conditions.

B. Preparation And Application

1. Comply with manufacturer's written instructions and recommendations in "MPI Architectural
Painting Specification Manual" applicable to substrates and paint systems indicated.

2. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and
incompatible paints and encapsulants.

a. Remove incompatible primers and reprime substrate with compatible primers as required
to produce paint systems indicated.

3. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

4, Protect work of other trades against damage from paint application. Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and
leave in an undamaged condition.

5. At completion of construction activities of other trades, touch up and restore damaged or defaced
painted surfaces.

C. Exterior Painting Schedule

1. Paint systems herein are based on "MPI Architectural Painting Specification Manual" (hereafter,
"MPI Manual"). For renovation projects, consult "MPI Maintenance Repainting Manual" and
revise paint systems accordingly.

2. For a Premium Grade system, "MPI Manual" requires intermediate coat; if Custom Grade system
is required or if so directed, delete intermediate coat, unless directed otherwise or as otherwise
required by manufacturer's recommendations.

3. Concrete Substrates, Nontraffic Surfaces:

a. Latex System: MPI EXT 3.1A.
1) Prime Coat: Exterior latex matching topcoat.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
b. Latex Aggregate/Latex System: MPI EXT 3.1 B.
1) Prime Coat: Latex stucco and masonry textured coating.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
C. Latex Over Alkali-Resistant Primer System: MPI EXT 3.1K.
1) Prime Coat: Alkali-resistant primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
d. High-Build Latex System: MPI EXT 3.1L, applied to form dry film thickness of not less than
10 mils (0.25 mm).
1) Prime Coat: As recommended in writing by topcoat manufacturer.
2) Intermediate Coat: As recommended in writing by topcoat manufacturer.
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3) Topcoat: High-build latex (exterior).
e. Latex Aggregate System: MPI EXT 3.1N.
1) Prime Coat: As recommended in writing by topcoat manufacturer.

2) Intermediate Coat: As recommended in writing by topcoat manufacturer.
3) Topcoat: Latex stucco and masonry textured coating.
4, Concrete Substrates, Traffic Surfaces:

a. Latex Floor Paint System: MPI EXT 3.2A.
1) Prime Coat: Interior/exterior latex floor and porch paint (low gloss).
2) Intermediate Coat: Interior/exterior latex floor and porch paint (low gloss).
3) Topcoat: Interior/exterior latex floor and porch paint (low gloss).
b. Alkyd Floor Enamel System: MPI EXT 3.2D.
1) Prime Coat: Exterior/interior alkyd floor enamel (gloss).
2) Intermediate Coat: Exterior/interior alkyd floor enamel (gloss).
3) Topcoat: Exterior/interior alkyd floor enamel (gloss).
C. Clear Sealer System: MPI EXT 3.2G.
1) Prime Coat: Interior/exterior clear concrete floor sealer (solvent based).
2) Intermediate Coat: Interior/exterior clear concrete floor sealer (solvent based).
3) Topcoat: Interior/exterior clear concrete floor sealer (solvent based).
d. Water-Based Clear Sealer System: MPI EXT 3.2H.
1) Prime Coat: Interior/exterior clear concrete floor sealer (water based).
2) Intermediate Coat: Interior/exterior clear concrete floor sealer (water based).
3) Topcoat: Interior/exterior clear concrete floor sealer (water based).
5. Clay-Masonry Substrates:
a. Latex System: MPI EXT 4.1A.
1) Prime Coat: Exterior latex matching topcoat.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
b. High-Build Latex System: MPI EXT 4.1H, applied to form dry film thickness of not less
than 10 mils (0.25 mm).
1) Prime Coat: As recommended in writing by topcoat manufacturer.
2) Intermediate Coat: As recommended in writing by topcoat manufacturer.
3) Topcoat: High-build latex (exterior).
C. Latex Aggregate System: MPI EXT 4.1B.
1) Prime Coat: As recommended in writing by topcoat manufacturer.
2) Intermediate Coat: As recommended in writing by topcoat manufacturer.
3) Topcoat: Latex stucco and masonry textured coating.
6. CMU Substrates:
a. Latex System: MPI EXT 4.2A.
1) Prime Coat: Interior/exterior latex block filler.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
b. Latex Over Alkali-Resistant Primer System: MPI EXT 4.2L.
1) Prime Coat: Alkali-resistant primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
C. High-Build Latex System: MPI EXT 4.2K, applied to form dry film thickness of not less than
10 mils (0.25 mm).
1) Prime Coat: As recommended in writing by topcoat manufacturer.
2) Intermediate Coat: As recommended in writing by topcoat manufacturer.
3) Topcoat: High-build latex (exterior).
d. Latex Aggregate System: MPI EXT 4.2B.
1) Prime Coat: As recommended in writing by topcoat manufacturer.
2) Intermediate Coat: As recommended in writing by topcoat manufacturer.
3) Topcoat: Latex stucco and masonry textured coating.
7. Steel Substrates:
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a. Quick-Drying Enamel System: MPI EXT 5.1A.

1) Prime Coat: Quick-drying alkyd metal primer.

2) Intermediate Coat: Quick-drying enamel matching topcoat.

3) Topcoat: Quick-drying enamel (semigloss) OR (high gloss), as directed.
b. Alkyd System: MPI EXT 5.1D.

1) Prime Coat: Alkyd anticorrosive metal primer.

2) Intermediate Coat: Exterior alkyd enamel matching topcoat.

3) Topcoat: Exterior alkyd enamel (flat) OR (semigloss) OR (gloss), as directed.
C. Aluminum Paint System: MPI EXT 5.1K.

1) Prime Coat: Alkyd anticorrosive metal primer.

2) Intermediate Coat: Aluminum paint.
3) Topcoat: Aluminum paint.
8. Galvanized-Metal Substrates: Galvanized-metal substrates should not be chromate passivated

(commercially known as "bonderized") if primer is field applied. If galvanized metal is chromate
passivated, consult manufacturers for appropriate surface preparation and primers.
a. Latex System: MPI EXT 5.3A.
1) Prime Coat: Cementitious galvanized-metal primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
b. Latex Over Water-Based Primer System: MPIEXT 5.3H. "MPI Manual" recommends
latex over water-based primer system for low-contact/traffic areas.
1) Prime Coat: Waterborne galvanized-metal primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
C. Alkyd System: MPI EXT 5.3B.
1) Prime Coat: Cementitious galvanized-metal primer.

2) Intermediate Coat: Exterior alkyd enamel matching topcoat.
3) Topcoat: Exterior alkyd enamel (flat) OR (semigloss) OR (gloss), as directed.
9. Aluminum Substrates:

a. Latex System: MPI EXT 5.4H.
1) Prime Coat: Quick-drying primer for aluminum.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
b. Alkyd System: MPI EXT 5.4F.
1) Prime Coat: Quick-drying primer for aluminum.
2) Intermediate Coat: Exterior alkyd enamel matching topcoat.
3) Topcoat: Exterior alkyd enamel (flat) OR (semigloss) OR (gloss), as directed.
10.  Glue-Laminated Beam and Column Substrates:
a. Latex System: MPI EXT 6.1L.
1) Prime Coat: Exterior latex wood primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
b. Latex Over Alkyd Primer System: MPI EXT 6.1A.
1) Prime Coat: Exterior alkyd OR oil, as directed, wood primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
C. Alkyd System: MPI EXT 6.1B.
1) Prime Coat: Exterior alkyd OR oil, as directed, wood primer.
2) Intermediate Coat: Exterior alkyd enamel matching topcoat.
3) Topcoat: Exterior alkyd enamel (flat) OR (semigloss) OR (gloss), as directed.
11. Dressed Lumber Substrates: Including architectural woodwork OR doors, as directed.
a. Latex System: MPI EXT 6.3L.
1) Prime Coat: Exterior latex wood primer.
2) Intermediate Coat: Exterior latex matching topcoat.
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3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed. Flat paint is
not recommended for use on doors.
b. Latex Over Alkyd Primer System: MPI| EXT 6.3A.
1) Prime Coat: Exterior alkyd OR oil, as directed, wood primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed. Flat paint is
not recommended for use on doors.
C. Alkyd System: MPI EXT 6.3B.
1) Prime Coat: Exterior alkyd OR oil, as directed, wood primer.
2) Intermediate Coat: Exterior alkyd enamel matching topcoat.
3) Topcoat: Exterior alkyd enamel (flat) OR (semigloss) OR (gloss), as directed. Flat
paint is not recommended for use on doors.
12.  Wood Panel Substrates: Including plywood siding OR fascias OR soffits, as directed.
a. Latex System: MPI EXT 6.4K.
1) Prime Coat: Exterior latex wood primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
b. Latex Over Alkyd Primer System: MPI EXT 6.4G.
1) Prime Coat: Exterior alkyd wood primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
C. Alkyd System: MPI EXT 6.4B.
1) Prime Coat: Exterior alkyd OR oil, as directed, wood primer.
2) Intermediate Coat: Exterior alkyd enamel matching topcoat.
3) Topcoat: Exterior alkyd enamel (flat) OR (semigloss) OR (gloss), as directed.
13. Wood Shingle and Shake Substrates (Excluding Roofs):
a. Latex System: MPI EXT 6.6E.
1) Prime Coat: Exterior latex wood primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
b. Latex Over Alkyd Primer System: MPI EXT 6.6A.
1) Prime Coat: Exterior alkyd OR oil, as directed, wood primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
C. Alkyd System: MPI EXT 6.6B.
1) Prime Coat: Exterior alkyd OR oil, as directed, wood primer.
2) Intermediate Coat: Exterior alkyd enamel matching topcoat.
3) Topcoat: Exterior alkyd enamel (flat) OR (semigloss) OR (gloss), as directed.
14. Dimension Lumber Substrates, Nontraffic Surfaces: Including board siding OR fencing OR
undersides of decking, as directed.
a. Latex System: MPI EXT 6.2M.
1) Prime Coat: Exterior latex wood primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
b. Latex Over Alkyd Primer System: MPI EXT 6.2A.
1) Prime Coat: Exterior alkyd OR oil, as directed, wood primer.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
C. Alkyd System: MPI EXT 6.2C.
1) Prime Coat: Exterior alkyd OR oil, as directed, wood primer.
2) Intermediate Coat: Exterior alkyd enamel matching topcoat.
3) Topcoat: Exterior alkyd enamel (flat) OR (semigloss) OR (gloss), as directed.
15. Dimension Lumber Substrates, Traffic Surfaces: Including lumber decking OR stairs, as
directed.
a. Latex System: MPI EXT 6.5E.
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1) Prime Coat: Exterior latex wood primer.
2) Intermediate Coat: Interior/exterior latex floor and porch (low gloss).
3) Topcoat: Interior/exterior latex floor and porch (low gloss).
a) With additive to increase skid resistance of painted surface.
b. Latex Over Alkyd Primer System: MPI EXT 6.5A.
1) Prime Coat: Exterior alkyd wood primer.
2) Intermediate Coat: Interior/exterior latex floor and porch (low gloss).
3) Topcoat: Interior/exterior latex floor and porch (low gloss).
a) With additive to increase skid resistance of painted surface.
C. Alkyd Floor Enamel System: MPI EXT 6.5B.
1) Prime Coat: Exterior/interior alkyd floor enamel (gloss).
2) Intermediate Coat: Exterior/interior alkyd floor enamel (gloss).
3) Topcoat: Exterior/interior alkyd floor enamel (gloss).
a) With additive to increase skid resistance of painted surface.
16. Plastic Trim Fabrication Substrates:
a. Latex System: MPI EXT 6.8A.
1) Prime Coat: Bonding primer (water based) OR (solvent based), as directed.
2) Intermediate Coat: Exterior latex matching topcoat.
3) Topcoat: Exterior latex (flat) OR (semigloss) OR (gloss), as directed.
b. Alkyd System: MPI EXT 6.8B.
1) Prime Coat: Bonding primer (water based) OR (solvent based , as directed.
2) Intermediate Coat: Exterior alkyd enamel matching topcoat.
3) Topcoat: Exterior alkyd enamel (flat) OR (semigloss) OR (gloss), as directed.
17.  Stucco Substrates:
a. Latex System: MPI EXT 9.1A.
1) Prime Coat: Exterior latex matching topcoat.
2) Intermediate Coat: Exterior latex matchin