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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS 27th FIGHTER WING (ACC)
CANNON AIR FORCE BASE, NEW MEXICO

16 SEP (936

W. P. Ard, Colonel, USAF
Commander, 27th Support Group

100 S DL Ingram Blvd Ste 200 B~
Cannon AFB NM 88103-5217 - RE@E UWEW

SEP 2 6 1996

—

Ms. Barbara Hoditschek

Hazardous and Radioactive Material Bureau
New Mexico Environment Department

PO Box 26110

1190 St Francis Drive

Santa FE NM 87502

Dear Ms. Hoditschek

In the near future, construction of Cannon Air Force Base’s (CAFB’s) new wastewater
treatment plant will begin. This sequencing batch reactor treatment plant will replace the
existing facultative lagoons. This plant is expected to be operational in Sep 97. CAFB intends
to deactivate the lagoons at that point.

Attached are the final wastewater treatment plant plans and specifications. Note that these
plans and specifications are not construction documents. Any differences between the final
design/specifications are insignificant. Also attached are Sections 1 and 2 of the final Design
Analysis document prepared for this project. Section 1 provides an excellent discussion of the
various components of the wastewater treatment plant. This information will provide a quick
reference of the plant’s major components. Section 2 includes brief narratives of several features
included with this treatment facility, such as wastewater influent components, site drainage, etc.
Section 2 is a voluminous document consisting primarily of computations supporting the
project’s design; therefore, only an excerpt of Section 2 is provided.

I would like to bring to your attention a unique feature incorporated into the design of this
treatment facility. This feature, an emergency flood control system, takes advantage of the two
facultative lagoons’ deactivation. The existing north lagoon will serve as this flood control
system during periods when the north Playa Lake cannot accept treated effluent (due to concerns
of flooding this lake) or when a golf course pond is unable to accept treated effluent (this pond
will be an additional discharge point, aside from the north Playa Lake). Section 2 of the Design
Analysis document addresses this feature in greater detail.”



. As you are aware, the facultative lagoo ogs and Playa Lake are solid waste management units
(SWMUs) under our Part B permit. The lagoons (SWMU No. 101) will not be disturbed under
the project; however, as mentioned, the north lagoon will receive water from the Playa Lake
(SWMU No. 103) during periods the lake and golf course pond cannot accept treated effluent.
Domestic sludge will be disposed of after the new plant becomes operational. As CAFB
has not required sludge disposal in the past, a Sludge Management Study will be undertaken.
The purpose of this study, which will be developed by an outside agency, is twofold:
(1) identify the removal, handling, and disposal procedures of sludge within the existing
facultative lagoons and (2) identify the optimal disposal method(s) for sludge generated from
day-to-day operations of the new treatment plant. Obviously, since the lagoons are a SWMU,
CAFB is concerned with the Resource Conservation and Recovery Act (RCRA) Corrective
Action implications of sludge removal within the lagoons. Eventual clean closure of these
lagoons and the termination of annual ground water monitoring are the intended goals of sludge
removal.

Achieving sludge removal within the RCRA Corrective Action process framework will
require a close partnership between the New Mexico Environment Department (NMED), CAFB,
and the agency developing the study. Our collective efforts in this endeavor will ensure sludge
handling and disposal practices proceed in a safe and environmentally responsible manner.

My staff will contact you with additional details on the support needed from the NMED. In
the meantime, I ask that you contact other individuals within your agency that may provide
valuable insight into sludge disposal concerns. If you have any questions regarding the
wastewater treatment plant project or the Sludge Management Study, please contact Mr. John
Rebman, Environmental Flight, at (505) 784-2739. Questions regarding the RCRA Corrective
Action implications of sludge removal should be addressed to Mr. John Constantine,
Environmental Flight, at extension 6378.

Sincerely

Ro-cl
W.P. A olonel,

Commander; 27th Support Group

Attachment:
Design Documents

cc:
NMED, Surface Water Quality Bureau w/o Atch (J. Piatt)

NMED, Ground Water Protection and Remediation Bureau w/o Atch (M. Leavitt)
USEPA, Region VI, Multimedia Planning and Permitting Division w/o Atch (D. Neleigh)
HQ ACC/CEVC w/o Atch (R. Shannon)

ACC CES/ESV w/o Atch (M. Calvert)



Section 1

Introduction

1.1 General

This document has been developed at the direction of the U.S. Army Corps of Engineers,
Southwestern Division (SWD), for new wastewater treatment facilities to serve Cannon Air

Force Base (CAFB). A Project Definition (PD) was completed October 19, 1994, that
identified a solution for wastewater treatment at CAFB.

The selected treatment system includes preliminary treatment, biological treatment,
disinfection, and disposal in an existing playa lake. Sludge handling processes include aerobic
digestion, dewatering on drying beds, and disposal by land application.

1.2 A-E Contract Data

The A-E Service Contract Number for this project is DACA47-95-C-0001. The Notice to
Proceed was February 10, 1995.

1.3 Applicable Criteria

This Design Analysis is based on the requirement to provide new wastewater treatment
facilities and abandonment of existing systems. The criteria to use for design flows and
influent wastewater quality shall be’that developed in the October 19, 1994, study.

The project design will be a new design.

1.4 Purpose and Function

The existing wastewater treatment plant at CAFB is not suitable for continued use because
it does not have sufficient capacity to treat future flows and loads to meet anticipated effluent
limits. The new facilities will provide this capability.

<

3
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1.5 Design Scope

Construction of a new 0.75 mgd wastewater treatment plant (WWTP) at Cannon Air Force
Base, New Mexico. Treatment processes for the new WWTP will include preliminary
treatment for coarse screening removal; biological treatment for biochemical oxygen demand
(BOD) and total suspended solids (TSS) removal; and disinfection. Treated effluent will be
discharged into a local playa lake. )

1.6 Site Visits and Conference Notes
Meeting notes of the following are included in Appendix D:
* Review Draft Report on Phase 3 - September 15, 1994.
* Predesign meeting - March 21, 1995. _
* Preliminary Design Review Meeting - August 30, 1995.
* Advanced Final Design Review Meeting - April 2 and 3, 1996.

1.7 Government-Furnished Equipment

None

1.8 Construction

1.8.1 Instructions: There are no unusual aspects or special features for this
project. The new wastewater treatment facility can be constructed without
interruption of existing wastewater treatment operations.

1.8.2 Phasing: See Appendix C.

1.8.3 Duration: Unknown

1.9 Air and Water Pollution Control
Not required.

1.10  Design Problems

No special problems encountered.

1.11 Waivers

None.

1.12  Security Provisions
All buildings will be locked and keyed alike.

gjf:aac:ieb29:12557rpt.3 1-2 STANLEY CONSULTANTS
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113 Economic Summary

1.13.1

A construction cost estimate is presented in a separate document.

1.14 User Information

1.141

1.14.2

1.14.3

E

Entrance Works: Raw wastewater enters the plant site and discharges into the
existing bar screen/comminutor structure. This structure has a comminutor as the
main device for reducing the size of solids by cutting and returning the solids to
the wastewater. A manually-cleaned bar screen is provided as an emergency
bypass when the comminutor is out-of-service.

The existing comminutor will be removed and replaced by a mechanically-cleaned
bar screen. Screenings will be deposited in a receptacle at ground level.

Screened wastewater (plant influent) then flows through an existing Parshall flume
and discharged into the Influent Pump Station wet well.

Influent Pump Station: The influent pump station is an existing facility that will
continue to operate as it currently does. The station contains four submersible
sewage pumps that will pump the influent wastewater to the SBR basins.

Sequencing Batch Reactor: Two sequencing batch reactor basins are provided for
treating the wastewater. Each SBR is equipped with coarse bubble diffusers that
can be removed from the basin without dewatering the tank. Air supply for the
SBR’s is provided by two of three positive displacement blowers located in the
blower building. The third blower serves as backup for the other two. Each SBR
is equipped with a floating down-draft mixer for complete mixing of the basin
contents. In addition to serving as the reactor tank for BOD, and nutrient
removal, the SBR basins function as clarifiers. Clarified water is removed from
the basins through one floating decanter per basin. The decanter features a 7
foot diameter circular weir that allows water to exit the basin from just below the
water surface, thus preventing floatables from entering the wastewater effluent.
Each SBR is equipped with a submersible sewage pump for transferring sludge to

the aerobic digester. '

The two SBR tanks are designed to operate on a 5 cycle per day basis. Each
cycle has a duration of 288 minutes. During the first 144 minutes of the cycle,
wastewater is being pumped into the basin. During the last 144 minutes of the

cycle, treatment operations are occurring while the wastewater is being pumped
to the other SBR tank.

The cycle consists of the following phases: (1) static fill, (2) mixed fill, (3) react
fill, (4) react, (5) settle, (6) decant, (7) sludge waste, and (8) idle time. During
the static fill phase, the mixer and the aeration system is off. During the mixed
fill phase, the mixer is operating but the aeration system is off. During the react
fill and react phases, the mixer and the aeration system are on. However, the
aeration system can be turned on and off during these phases to achieve the
desired level of denitrification. During the settle phase, the mixer and the
aeration system are off allowing the solids to settle as would occur in a clarifier.
During the decant phase, the clarified liquid is removed from the SBR and flows
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1.144

1.145

- to the chlorine contact chamber by gravity. The necessary amount of solids to be

wasted are pumped from the SBR to the aerobic digester during the sludge
wasting phase. The idle phase completes the cycle time until the SBR is ready to
accept wastewater during the next cycle time.

Chlorine Contact Basin: The chlorine contact basin is used to provide contact
time in the chlorination and dechlorination’of the plant’s treated wastewater as
well as to provide chlorinated water to the plant’s washwater system.

Effluent flow from the SBR is chlorinated by pipeline injection and is completely
mixed by a mechanical mixer in the influent chamber of the chlorine contact
basin. The contact basin is of serpentine design and allows for a 40 minute
contact time for a 1.5 mg/l chlorine residual. Sump drain trenches are provided
at the bottom of the basin and drain to the plant drain system, which can be used
for periodic cleaning of the tank bottom. :

Chlorinated effluent from the basin is recycled to the plant washwater system
located in the Blower Building. Chlorinated effluent is also drawn off to an
adjacent effluent storage tank to detain flow before it reenters the chlorine
contact basin and is discharged to the Playa Lake.

The chlorinated wastewater is dechlorinated with sodium bisulfite. The solution
is diffused into the chlorinated wastewater stream in the basin’s effluent chamber
where it is rapidly mixed by mechanical mixer before discharged to the existing
Playa Lake. Effluent to the Playa Lake is measured through a Parshall flume
located in the discharge chamber of the chlorine contact basin.

A slotted pipe skimmer will be installed at the downstream end of the chlorine
contact chamber. The skimmer can be used periodically to remove floatables that
may enter the chlorine contact chamber. Skimmings removed with the slotted
pipe skimmer are directed to the plant drain system and are prevented from
exiting the treatment plant in the effluent.

Chlorination/Dechlorination Building: This building serves to facilitate the plant’s
wastewater disinfection and dechlorination processes and associated operational
activities as listed below:

®  Receive and store sodium hypochlorite solution for disinfection of waste-
water

®  Manage the operation of the sodium hypochlorite feed system

® Receive and store sodium bisulfite for dechlorination of disinfected plant
effluent.

®  Manage the operation of the sodium bisulfite feed system

Chlorination.  Sodium hypochlorite (NaOCL) is the chlorine compound
disinfecting agent used at the plant. The NaOCL solution will be delivered for
storage in the 6500 gallon storage tank located in the Chlorination/Dechlorination
Building. The tank is the source of hypochlorite supply to the hypochlorite feed
pumps located on a platform adjacent to the tank. Three (3) diaphragm metering
pumps provide sodium hypochlorite for disinfection. One pump feeds solution to
the plant influent line which will control filamentous bacteria and odors at the
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1.14.6

1.14.7

)

head of the plant if necessary. The other two pumps feed the hypochlorite
solution to a point where it is injected directly into the SBR effluent pipeline to
disinfect the wastewater entering the chlorine contact basin. The solution will
then be rapid mixed for thorough dispersion by a mechanical mixer located in the
influent chamber of the chlorine contact basin.

Dechlorination. Sodium bisulfite (NaHSO;) will provide dechlorination of the
plant’s effluent wastewater. The NaHSO, solution will be delivered in 55 gallon
drums which will be stored in the building adjacent to the dechlorination feed
pumps. The three feed pumps will be diaphragm metering pumps. One pump is
dedicated for dechlorination of effluent discharge to the Playa Lake and one
pump is dedicated for dechlorination of effluent pumped to the Golf Course. The
third pump will serve as backup when one of the dedicated pumps is out of
service. ‘

The sodium bisulfite solution will be injected into the effluent to the Playa Lake
by a diffuser located in the effluent chamber of the chlorine contact basin. The
solution will be rapid mixed for thorough dispersion by a mechanical mixer
mounted at the top of the chamber wall. Sodium bisulfite can also be injected
into the Golf Course forcemain from the effluent irrigation pumps.

The Chlorination/Dechlorination Building has a recessed floor for accidental spill
containment. The recessed floor is separated by a wall to contain the two

different chemicals separately. Sump pits, 2-feet deep, will further contain the
spill in each compartment. ’

Aerobic Digester: One aerobic digester is provided which could be converted to
an SBR in the future if necessary. The digester is equipped with a coarse bubble
aeration system which can be removed from the basin without dewatering the
tank. Air supply is provided from the positive displacement blowers located in the
blower building. A standby blower is provided for the aerobic digester.

A floating down-draft mixer provides mixing in the basin and the floating mixer
can be accessed from the top of the basin for routine maintenance or repair.
Supernatant from the digester is removed from the basin through a floating

decanter. The supernatant is returned by gravity to the treatment plant influent
through the plant drain system.

Digested sludge is withdrawn from the bottom of the digester. Sludge is
transferred by gravity 'under normal operation to the sludge drying beds. A

submersible sewage pump is installed in the digester for use in removing digested
sludge if necessary.

Sludge Drying Beds: Ten individual sludge drying beds are provided. Each bed
is equipped with an inlet valved piping header. The beds are asphalt paved and
are sloped to a center drain trench. The drain trench is a concrete trench which
is filled with gravel. The top of the trench is covered with heavy duty grating
sections and the grating is filled with sand. The sand and gravel layers are
separated with a filter fabric liner. The drain trench slopes to one end and a pipe
penetrates the wall of the trench to allow drained water to enter into the plant
drain system. Each drying bed is also equipped with a down-opening weir gate
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1.14.8

1.14.9

1.14.10

to allow for the immediate removal of clarified water from the beds after the
liquid and solids have separated. This will enhance the sludge drying capability
of the beds. Each bed is sized to fill with a specific volume of digested sludge
from the aerobic digester. Although ten beds are provided, one of the drying
beds could be reserved for stockpiling of dried sludge. Dried sludge from the
beds will be removed with a small front end loader. After the sludge has been
properly dried, the sludge is moved to the sfudge composting area.

Sludge Composting Area: A sludge composting area is provided adjacent to and
immediately south of the sludge drying beds. The composting area consists of two

paved areas with a center access drive area. The composting areas are paved and,

slope to drains located in the center of the composting areas. The drains are
connected to the plant drain system. The composting area is surrounded by a2
foot high concrete wall to contain compost within the area. The concrete wall to
the north of the composting area is common with the south wall of the sludge
drying beds. This wall is 5 feet high and will serve as a “push wall" to aide in
material handling operations.

Blower Building: The blower building houses five positive displacement (PD)
blowers, the plant’s washwater system, and electrical controls.

Blower Room. The five PD blowers are totally enclosed for noise reduction and
serve the plant aeration system needs. Process air from two of the three 75 HP
blowers is supplied to the SBR. Any one of the three blowers serves as backup
if any one of the other blowers is out of service. Process air from one of the two
25 HP blowers is supplied to the aerobic digester. One blower serves as backup
if the other blower is out of service. Blower use will be manually alternated to
provide equal wear. The blower enclosure access panels are removable to allow
for blower service and maintenance. Removal of a blower or motor is facilitated
by an overhead hoist. The east wall of the building contains an overhead coiling
door, 8-feet wide, for removal of large equipment.

Pump Room. The washwater pumps and piping are contained in a separate room
in the blower building. Washwater, nonpotable effluent from the chlorine contact

basin, is used for the washwater supply system. The washwater pumps provide

high pressure water to the yard hydrant water system. A hydropneumatic tank
with a pressure flow switch is used to maintain high water pressure and to control
pump start/stop operations. Each pump serves as backup when one pump is out
of service. Pump isolation valves are provided to facilitate maintenance and
operations. A dual basket strainer is provided on the washwater pump discharge
pipeline. The strainer filters debris from the washwater supply to the plant yard
hydrant system.

Electrical Room. Equipment controls are contained in a separate electrical room
in the blower building. Both the electrical room and the washwater equipment
room have walls and ceilings of sound insulated materials for noise reduction from
the operating PD blowers.

Wastewater Process Yard Piping: Process piping is sized to accommodate peak

design flows that are anticipated to occur with the sequencing batch reactor
process.
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1.14.11

1.14.12

1.14.13

1.14.14

1.14.14.1

)

Plant Drain System: All treatment structures and buildings are connected to the
plant drain system. Manholes are provided at key locations for sewer line
maintenance when a major treatment structure is drained.

Potable Water System: The potable water system is provided for the Control
Building, for fire sprinklers in the Chlorination/Dechlorination Building, for hose
bibbs in the buildings, and for fire hydrants. The potable water system will be
connected to Cannon’s existing water distribution system.

Washwater System: Plant effluent is recycled from the chlorine contact tank to
the washwater supply system located in the blower building. Two washwater
pumps, one serving as standby, supply high pressure non-potable effluent water
to the site’s yard hydrants which will facilitate plant maintenance and housekeep-
ing tasks.

Electrical: Power distribution for the wastewater treatment facility is through a
750 kVA distribution transformer. This transformer transforms the incoming
4160V voltage to 480 volts for use throughout the plant. Adjacent to the
transformer are the metering compartment and the 480 volt distribution
switchboard. The switchboard provides power circuit breakers for all of the plant
equipment. Voltage is further transformed from 480 volts to 208/120 volts as
required adjacent to the location that the 208/120 service is required. Power
throughout the facility is designed to provide a redundant feature. Single point
power failures are reviewed and if possible eliminated on all pertinent equipment.
This is evident through the plant and is implemented by using multiple Motor
Control Centers, a standby generator, and redundant Automatic Transfer Switches
to provide power to similar function equipment.

Control of the wastewater treatment plant will be via a Programmable Logic
Controller (PLC). The Operator Interface Unit (OTU) will be located in the
control room of the Control Building. The OIU allows the operators to monitor
operations and check alarm conditions of the process at the plant without leaving
the Control Building. The motors throughout the facility will be capable of being
operated in the "Hand" position or automatically (controlled by the PLC). Each
of the motors will have a local control station that is physically adjacent to each
respective motor. This allows for local or remote operation for three significant
reasons. [First, should the PLC fail, all effected motors are capable of being
operated in the "Hand" position. This will allow operators to run the entire
process in "Hand." Secondly, should a motor or pump require maintenance, the
operator will be able to control the operation of the motor locally. Thirdly, the
National Electric Code (NEC) requires that a disconnect be located adjacent to
motors for safety reasons.

Receptacles will be placed in key locations around the facility for ease of
maintenance. Spare conduits will also be placed throughout the facility to allow
for expansion.

Administration Building: The electrical design of the Control Building will
provide control service systems for the entire wastewater treatment plant. The
Operator Interface Unit (OIU) will be located in the control room. This will
allow the operator complete plant monitoring capabilities in the area most used
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1.14.14.2

1.14.14.3

1.14.14.4

1.14.14.5

by personnel. An automatic dialer will report alarms to key personnel when the
plant is not staffed. .

Sequencing Batch Reactors: Control panels for each of the motors located in
these areas will be in a convenient location adjacent to the respective motor. All
panels will be installed to allow for quick maintenance. All conduit exposed to
process and environments in this area will be either aluminum or Polyvinyl
Chloride (PVC) coated rigid metallic conduit. This will ensure that corrosion
does not effect the performance of the plant and will help to minimize mainte-
nance. The Motor Control Center (MCC) for this area will be located in the
electrical room of the Blower Building. Spare starters and space sections in the
MCC will be provided for flexibility, backup, and future expansion. A Manual
Transfer Switch (MTS) will provide power to the Control Building should either
of the MCC'’s or Automatic Transfer Switches (ATS’s) suffer an unexpected fault.

Aerobic Digester (Part of the SBR): Control panels for each of the motors
located in these areas will be in a convenient location adjacent to the respective
motor. The panel will be installed to allow for quick maintenance. All conduit
exposed to process and environments in this area will be either aluminum or
Polyvinyl Chloride (PVC) rigid metallic conduit. This will ensure that corrosion
does not effect the performance of the plant and will help to minimize mainte-
nance. The Aerobic Digesters Blowers will be fed from three different Motor
Control Centers (MCC) to minimize the possibility of single point power failures.
Space in the electrical room of the Blower Building has been provided for future
starters that would be required should future expansion require additional MCC's.

Chlorination/Dechlorination Building: The Chlorination/Dechlorination facility
has its own transformer and the lighting panel is located on the interior wall of
the facility for maintenance convenience. The chemical pumps in this area will
have control panels mounted adjacent to the pump installation for ease of
operation and maintenance.

Blower Building: Control panels for each of the SBR and Aerobic Digester
blower motors will be in a convenient location adjacent to the respective motor
on the walls in the building. All panels will be installed to allow for quick
maintenance. = The electrical room in this building is the control center for all
the pumps and motors at the facility. The Automatic Transfer Switches, the
Programmable Logic Controller (PLC), the Motor Control Centers (MCC's), and
all other miscellaneous electrical equipment are located in this area. The doors
to access this room have been sized to accommodate the maintenance of the
MCC’s. All the MCC’s have space or spare starters for future use and can be
used as a backup to the original equipment. Spare conduits and space for
additional MCC sections have been provided for possible future expansion. Also
located in the Blower Building are the Washwater Pumps. The washwater pumps,
although not "critical" will be fed from two different Motor Control Centers
(MCC) to minimize the possibility of single point power failures. Space in the
MCQC has been provided for future starters.
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Section 2

Civil

2.1 Introduction

This section includes the descriptive narrative and computations for the influent and effluent
infrastructure system and site utilities and surface drainage at the wastewater treatment plant

site.

2.2 Wastewater Influent Components

221

222

The existing wastewater treatment facility includes a headworks facility which
consists of a bar screen, comminutor, metering flume, and an influent pump
station. The influent pump station pumps the wastewater to one of two existing
lagoons.

A connection will be made into the existing forcemain that feeds the existing
lagoons and a new 14" pipe will be constructed to direct wastewater flow to the
new sequencing batch reactor (SBR) facility.

2.3 Potable Water System

231

232

J

General: Potable water for the treatment plant will be obtained from the CAFB
potable water system from an existing line located near Well No. 5 at the
Munitions Facility. A new 10-inch water line will be constructed from the
connection point, along Perimeter Road, and into the wastewater treatment plant
site. The new potable water line will be connected to the existing 3-inch line
located in the’southwest portion of the new treatment plant site to provide
continued water service to the area southwest of the treatment plant.

Potable water will be routed to the Control.Building, to the washwater pump
room in the Blower Building, to the Chlorination/Dechlorination Building, and to
four (4) fire hydrants at the wastewater treatment plant site.
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2.4 Natural Gas System

2.4.1 Natural gas is not available at the treatment plant site and, therefore, will not be

used.

“

2,5 Wastewater Drain System

2.5.1

General: Refer to the system description in Section 7 of this Design Analysis.

2.6 Asphalt Paving

2.6.1

General: The treatment plant roads and parking will be paved with asphalt. The
design of the asphalt will be provided by the Corps of Engineers and is included
in Appendix A of this Design Analysis.

2.7 Wastewater Treatment Plant Site Drainage

2.7.1

2.7.2

273

General: Site drainage will be by open ditches along the side of the plant roads.
The site is graded to divert flow to the bar ditches. The bar ditches will convey
the generated run-off through culverts to the historic off site flow path. The
sludge bed road will be inverted so surface drainage will not enter the beds and
the flow will be directed to the road side bar ditches.

Design Basis: The drainage ditches and drainage structures will be sized to
accommodate the drainage from a 10-year storm.

Building Floor Elevations: The floors of all buildings will nominally be 1’ above

the surrounding ground elevation to prevent surface water from entering the
buildings.

2.8 Effluent Pipeline

2.8.1

The effluent pipeline will be 24-inch in diameter and placed at a minimum of
0.16% slope. The approximate length of the effluent pipeline will be 1300’ and
will connect the plant effluent to the existing outfall line from the north lagoon.

A new manhole will be constructed over the existing outfall line to make this
connection.

2.9 Floodwater Storage System

29.1

The flood water storage system facilities consist of an earth embankment flood
water storage pond (existing North Lagoon), pump station complete with two
submersible pumps and controls, a gravity intake pipe routed from playa lake to
the pump station, and a continuously upward sloping forcemain routed from the
pump station to the flood water storage pond.

The flood water storage pond will provide temporary storage of water pumped
from the playa lake. The flood water storage pond will normally be dry. During
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flooding conditions, the flood water storage pond will be filled to offset the
contributing impact of the wastewater treatment plant’s treated effluent.

The existing wastewater treatment plant has two lagoons (north and south). The
north and south lagoons have a combined surface area of approximately 32 acres
with an allowable water depth of 3 feet. The north lagoon has a storage capacity
of about 48 acre-feet or 15.6 million gallons. This will provide about 21 days of
flood water storage capacity at a flow capacity of 0.75 mgd.

The pump station is designed with two constant speed, submersible pumps. The
submersible pumps are designed as a duty/standby pump operation. Only one
pump is to operate at a given time. The duty pump is designed to provide a 0.75
mgd flow capacity which is the design capacity of the wastewater treatment plant.

The duty pump will operate based on float controls in the pump station. The
duty pump will automatically start when playa lake reaches a preset high water
level (Elevation 4259). The duty pump will automatically stop when playa lake
reaches a preset low water level. The standby pump will automatically start if the
duty pump fails to operate. The duty/standby pumps are automatically alternated
after each pump operation. The pump station must be manually shut down when
the flood water storage pond is full (Elevation 4280).

The gravity intake pipe routed from playa lake to the pump station is designed to
provided a flow velocity of approximately 1.5 ft/sec at the design flow rate of 0.75
mgd. S

The forcemain routed from the pump station to the flood water storage pond is
designed to be continuously upward sloping to eliminate potential for air pockets.
Cleanouts are provided at the bends in the pipe routing.

A bar screen inlet structure is provided on the intake pipe at playa lake to
prevent large debris from entering the system.

2.9.2 Construction Modification

The existing lagoons must remain in operation until the new wastewater treatment
plant is operational. Upon successful startup of the new wastewater treatment
plant, the contractor will begin construction modifications to the existing Outlet
Structure No. 2.

2,10  lIrrigation/Effluent Disposal System

The irrigation/effluent disposal system facilities consist of a concrete effluent storage tank, two
constant-speed submersible pumps, pump controls, a hydropneumatic tank, and a forcemain
routed from the wastewater treatment plant to the golf course. The forcemain on the
discharge side of the submersible pumps is intended to be normally pressurized.

The concrete effluent storage tank will have an approximate storage capacity of 140,000
gallons. The effluent storage tank will normally remain full. During the golf course irrigation

3
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The concrete effluent storage tank will have an approximate storage capacity of 140,000
gallons. The effluent storage tank will normally remain full. During the golf course irrigation
season, the effluent storage tank will be periodically drawn down when providing irrigation
water supply. '

The submersible pumps are designed as a duty/standby, pump operation. Only one pump is
to operate at a given time. The duty pump is designed to provide a 750 gpm flow capacity.

The duty pump will operate based on the system pressure at the hydropneumatic tank and
will automatically start when the system pressure reaches a preset low pressure. The duty
pump will automatically stop when the system pressure reaches a preset high pressure. The
standby pump will automatically start if the duty pump fails to operate. The duty/standby
pumps are automatically alternated after each pump operation.

Treated effluent will be added to the golf course ponds via a manually-operated valve.
System pressure will fall after the make-up valve is opened. System pressure will rise after
the make-up valve is closed and signal the pump to stop.

A slight odor from the treated effluent can be expected. The degree of odor from the treated
effluent should not be significant provided the wastewater treatment plant is operated
properly. Signs should be posted at the golf course indicating the golf course is irrigated with
treated effluent. The signs should also warn golfers to avoid oral contact with tees, golf balls,
hands, etc.

gjf:aac:ieb29:12557rpt.3 2-4 STANLEY CONSULTANTS
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SECTION NO.

CANNON AIR FORCE BASE
WASTEWATER TREATMENT PLANT DESIGN

TITLE

BIDDING SCHEDULE

DIVISION 1 - GENERAL REQUIREMENTS

01650

Treatment Plant Shakedown Operations

DIVISION 2 - SITE WORK

02050
02110
02210
02221
02222
02230
02240
02241
02511
02551
02558
02559
02660
02720
02730
02831
02965

DIVISION
03100
03200
03250
03300

DIVISION
04200

DIVISION
05055
05500

DIVISION
06100

DIVISION
07920

DIVISION
08330
08810

DIVISION
09250
09310
09510
09650
09900

DIVISION
10163
10430
10440
10505
10522
10800

3

6

(Yol

10

Demolition

Clearing and Grubbing

Grading

Excavation, Filling, and Backfilling for Buildings
Excavation, Trenching, and Backfilling for Utilities Systems
Filter Fabric

Lime-Stabilized Subgrade

Stabilized Aggregate Base Course

Concrete Sidewalks and Curbs and Gutters

Bituminous Paving for Roads, Streets, and Open Storage Areas
Bituminous Tack Coat

Bituminous Prime Coat

Water Lines

Storm-Drainage System

Sanitary Sewers

Fence, Chain Link

Revegetation and Erosion Control

~ CONCRETE

Structural Concrete Formwork

Concrete Reinforcement

Expansion Joints, Contraction Joints, and Waterstops
Concrete for Building Construction

-~ MASONRY
Masonry

- METALS
Welding, Structural
Miscellaneous Metals

- WOOD AND PLASTICS
Rough Carpentry

- THERMAL AND MOISTURE PROTECTION
Joint Sealing

- DOORS AND WINDOWS
Overhead Rolling Doors
Glass and Glazing

- FINISHES

Gypsum Wallboard
Ceramic Tile
Acoustical Ceilings
Resilient Flooring
Painting, General

- SPECIALTIES

Prefabricated Shower Stalls
Exterior Signage

Interior Signage

Metal Lockers

Fire Extinguishers and Cabinets
Toilet Accessories

TC - 1

PAGES

3 thru 5
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DIVISION 11 - EQUIPMENT

11211 Pumps; Water, Centrifugal 10 i
11220 Mechanical Mixers 4
11310 Submersible Pumps 8 -
11330 Mechanical Bar Screen 6 ‘
11345 Chemical Feed System 5 B
11375 Air Supply and Diffusion Equipment for Sewage Treatment 11
11378 Duplex Basket Strainers 3 weo,
11390 Sequencing Batch Reactor Process Equipment ’ 19
DIVISION 12 - FURNISHINGS
12625 Laboratory Furniture and Equipment 7 i
DIVISION 13 - SPECIAL CONSTRUCTION bt
13080 Seismic Protection for Mechanical, Electrical Equipment 10
13120 Metal Buildings 15 o
13205 Chemical Storage Tank 2
13209 Diesel Fuel Storage Tank 3 il
13621 Metering Devices 2
L
DIVISION 14 - CONVEYING SYSTEMS
14300 Hoists and Cranes 5 vt
DIVISION 15 - MECHANICAL ot
15060 Process Piping 9
15101 Plug Valves 3 o
15102 Air Service Valves 3
15108 Valve Boxes 2 J—
15109 Fabricated Slide Gates 3
15110 Ball Check Valves 2 o~
15120 Slotted Pipe Skimmer 3
15178 Pressure Tank 2 o
15250 Thermal Insulation for Mechanical Systems 15
15330 Wet Pipe Sprinkler System, Fire Protection 12 vt
15400 Plumbing, General Purpose 29
15566 Warm Air Heating Systems 5 -
15653 Rir-Conditioning System (Unitary Type) 17
15895 Air Supply, Distribution, Ventilation, and Exhaust System 11 —
15990 Testing, Adjusting, and Balancing of HVAC System 4
N
DIVISION 16 - ELECTRICAL
16195 Electrical Identification 2 i
16262 Automatic Transfer Switches 7
16263 Diesel-Generator Set Stationary 100-2500 kW with Auxiliaries 27 —_—
16370 Electrical Distribution System, Rerial 16 ‘
16375 Electrical Distribution System, Underground 19 i
16415 Electrical Work, Interior 29
16421 Low-Voltage Surge Arresters 2 -t
16422 Transient Suppressors 4 '
16610 Uninterruptible Power Supply (UPS) System 13 i
16686 Power Supplies 2
16721 Fire Detection and Alarm System 11
16742 Automatic Dialers 4 -
16745 Operator Interface System 8 e
16902 Electric Controls and Relays 5
16903 Programmable Logic Controller Systems 12
16904 Liquid Level Sensors 3 -
16905 Flow Switches 3 -
16906 Pressure Switches 2
16911 Control Panels 9
16917 Sequence of Operation 8 -
16941 Electromagnetic Flowmeters 3
16946 Level Transmitters 6 e
-y
APPENDIX A -~ TAG LIST 10 pages
b
Sovl
TC - 2

»



S

.

iaiebll

)

Solicitation No.

BIDDING SCHEDULE
(To be attached to SF 1442)

DACA47-96-X-00XX

Item
No.

Description

Estimated
Quantity

Unit

Unit
Price

Estimated
Amount

0001

0002

0003

0004

0005

BASE BID

Facilities/Structures:
Control Bldg, Blower Bldg,
Chlor/Dechlor Bldg,
Sequence Batch Reactor No.
1 & 2, Aerobic Digester
Basin, Chlorine Contact
Basin, Headworks
Alteration, Effluent
Storage Tank, Complete

Sitework Complete,
Including Grading,
Utilities, Asphalt Paving,
Asphalt Parking, Sidewalk,
Curb and Gutter, Fence,
Flood Water Storage System,
Sludge Compost Facility,
Golf Course Irrigation
Water Supply, Fuel Tank,
Transformer /Switchgear and
All Other Work Not
Separately Listed

Storm Water Prevention Plan

Operation and Maintenance
Manuals

All Other Work Not
Separately Listed

Job

Job

Job

Job

Job

Sum

Sum

Sum

Sum

Sum

* %kt

TOTAL AMOUNT BASE BID

00010-3



Solicitation No. DACA47-96-X-00XX
BIDDING SCHEDULE (Cont’d)

NOTES: (Cont’d)

Item Estimated Unit Estimated

No. Description Quantity Unit Price Amount

OPTION NO. 1

0006 Emergency Generator Job Sum s S

TOTAL AMOUNT OPTION NO. 1 $

OPTION NO. 2

0007 Cleaning of Sludge From Job Sum S $
Existing South Lagocon

TOTAL AMOUNT OPTION NO. 2 $
RECAPTITULATION
1. TOTAL AMOUNT BASE BID $
2. TOTAL AMOUNT BASE BID AND OPTION NO. 1 AND 2 S
NOTES :
1. Award of Base Bid and Options (if awarded) will be made to one bidder.

Bidders must bid on all items.

2. The Government will accept or reject the Options not later than 6§ days after
award of the contract. Acceptance of the Options will not constitute Notice to
Proceed by the Government with the work on the Options. Notice to Proceed with
the work included in the Options may be issued by the Government at any time, but
not later than days following award.

3. EVALUATION OF OPTIONS: (FAR 52.217-5) (JUL 13990)

(a) Except when it is determined in accordance with FAR 17.206 (b) not to be
in the Government's best interests, the Government will evaluate offers for award
purposes by adding the total price for all options to the total price for the
basic requirements. Evaluation of options will not obligate the Government to

exercise the options(s).
4. ARITHMETIC DISCREPANCIES: (MAR 1995)

(a) For the purpose of initial evaluation of bids, the following will be
utilized in resolving arithmetic discrepancies found on the face of the bidding
schedule as submitted by bidders:

(1) Obviously misplaced decimal points will be corrected;
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Solicitation No. DACA47-96-X-00XX
BIDDING SCHEDULE (Cont’d)

NOTES: (Cont’d)

(2) Discrepancy between unit price and extended price, the unit price
will govern;

(3) Apparent errors in extension of unit prices will be corrected;

(4) Apparent errors in addition of lump sum and extended prices will
be corrected.

(b) For the purposes of bid evaluation, the Government will proceed on the
assumption that the bidder intends his bid to be evaluated on basis of the unit
prices, extensions, the totals arrived at by resolution of arithmetic
discrepancies as provided above and the bid will be so reflected on the abstract
of bids. (EFARS 52.214-5000)

5. If a modification to a bid based on unit prices is submitted, which provides
for a lump sum adjustment to the total estimated cost, the application of the
lump sum adjustment to each unit price in the bid schedule must be stated. If
it is not stated, the bidder agrees that the lump sum adjustment shall be applied
on a pro rata basis to every unit price in the bid schedule.

6. PROGRESS PAYMENT REQUESTS made by the Contractor pursuant to the provisions
of Contract Clause, PAYMENTS UNDER FIXED-PRICE CONSTRUCTION CONTRACTS, shall be
submitted on ENG FORM 93 to the billing office as designated on Block 26,
Standard Form 1442, Solicitation, Offer and Award, back. ENG FORM 53 shall be
submitted to that office on the 1st of each month in appropriate form and
certified. A copy of ENG FORM 93 and Certification (SWA 739-R) are attached at
the end of the Contract Clauses. Photocopies of the form shall be furnished on
that same date to the Corps of Engineers offices designated at the
Pre-Construction Conference.

00010-5
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SECTION 01650 -~ TREATMENT PLANT SHAKEDOWN OPERATIONS

PART 1 - GENERAL
1.1 REQUIREMENTS INCLUDED

1.1.1 Provide personnel, equipment, supplies, and services for verification
and shakedown of new treatment plant systems and associated facilities.

1.2 SUBMITTALS

The following shall be submitted in accordance with SECTION: 01300 -
SUBMITTALS:

SD-08, Statements
Notification.

Notification of Contractor's schedule to start system verification and
shakedown, at least 30 calendar days in advance.

SD-13, Certificates
Manufacturer's Certifications.

Manufacturer's written certification that components are properly installed,
calibrated, fully functioning, and ready to be put into service.

1.3 COMPONENT VERIFICATION

1.3.1 Verify each component of system is fully functional and ready to be put
into service, including related monitoring and control facilities.

1.3.2 Calibrate components unless component cannot be calibrated until system
verification.
1.3.3 Demonstrate to Contracting Officer each component is fully functional,

calibrated, and ready to be put into service.

1.3.4 Deliver required spare parts, lubricants, maintenance tools, and
equipment to Government.

1.3.5 Provide component manufacturer's written certification to Contracting
Officer that components are properly installed, calibrated, fully
functioning, and ready to be put into service.

1.3.6 Complete for all components in system before starting system
verification.

1.4 SYSTEM VERIFICATION

1.4.1 Schedule in writing minimum 30 days in advance with Contracting
Officer.
1.4.2 Have component manufacturer's field service representatives on-site

during system verification.

01650-1



.3 Have trades and specialists on-site during system verification required
to adjust, troubleshoot, and correct components, system, and associated
facilities.

.4 Verify all system components and system fully functioning, calibrated,
and ready to put into service under all operating, emergency and alarm
conditions.

.5 Operate system making all adjustments to equipment, valves, and system

requested by Government's contracted operations staff.

.6 Provide qualified Contractor employee(s) available to make operational
adjustments any time required by Government's contracted operations
staff.

.6.1 May be 24-hours per day for some systems.

.7 Provide equipment manufacturer's recommended maintenance.
.8 Provide facilities housekeeping and cleaning.
.9 Demonstrate to Contracting Officer system components and system fully

functional, calibrated, and system is ready to be put into service.

.10 Complete any required training of Government's contracted operations
staff by equipment manufacturers.

.11 If system verification can not be demonstrated when scheduled.

.11.1 Repeat component verification for components resulting in system
verification not being demonstrated.

.11.2 Re-schedule system verification in writing minimum 7 days in advance
with Contracting Officer unless lesser time 1is acceptable to
Contracting Officer.

.12 Complete before starting system shakedown.

SYSTEM SHAKEDOWN

.1 Schedule in writing minimum 30 days in advance with Contracting Officer
unless started on completion of system verification.

.2 Operate system making all adjustments to equipment, valves and system
requested by Government's contracted operations staff.

.3 Provide qualified Contractor employee(s) available to make operational
adjustments any time required by Government's contracted operations
staff.

.3.1 May be 24-hours per day for some systems.

.4 Provide equipment manufacturer's recommended maintenance.
.5 Provide facilities housekeeping and cleaning.
01650-2
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.5.6

.5.7

1.5.7.1

1.

.6.1.

6.1.

Continue until scheduled system shakedown time has successfully
occurred and substantial completion of system is certified by
Contracting Officer.

With Contractor's written concurrence, Government's contracted
operations staff will make operational adjustments and provide normal
housekeeping and cleaning of facilities and equipment during system
shakedown.

Government or Government's contracted operations staff will not be
responsible for any damage to adjusted or cleaned equipment or
facilities.

Included in contract time.

SYSTEM SHAKEDOWN INTERRUPTION

Definitions
"Level 1 interruption"” means:

Failure of any single system component when system can, and does,
continue to operate and be controlled and monitored as intended and
failure is remedied within 24-hours.

Subsequent failure(s) of the same component cannot be classified as a
level 1 interruption.

"Level 2 interruption” means:

Failure of any single system component which interrupts system
functionability, reliability, control, monitoring or operation for less
than 8-hours, or

Concurrent period of time when two system components have failed when
system can, and does, continue to operate and be controlled and
monitored as intended and failures are remedied within 24-hours of
first component failure, or

Single system component failure which meets the requirements for a
level 1 interruption except for being a subsequent failure(s) of the
same component, or

When more than two level 1 interruptions have occurred during the
shakedown of a system, or

Single system failure which would meet the requirements for a level 1
interruption except failure not remedied within 24-hours.

Subsequent failure(s) of any component causing a level 2 interruption
cannot be classified as a level 2 interruption.

"Level 3 interruption” means:
Any component or system failure which interrupts system

functionability, reliability, control, monitoring or operation for more
than 8-hours, or

01650-3



1.6.4.

.2

3

When more than two level 2 interruptions have occurred during the
shakedown of a system, or

Component failure(s) which would meet the requirements for a level 2
interruption except for being a subsequent failure of the same

component, or

Single system component failure which would meet the requirements for
a level 2 interruption except failure not remedied with 8-hours, or

Any other failures which are not a level 1 or level 2 interruption
Failure includes components not being calibrated.

If level 1 interruption occurs:

Continue system shakedown operations.

Shakedown time continues to run.

If level 2 interruption occurs:

Continue system shakedown operations.

Shakedown time suspended until all components and system are fully
functional.

Repeat component verification for components which have failed.
If level 3 interruption occurs:

Continue system shakedown operations.

Repeat system verification.

Restart shakedown starting at 0 (zero) time.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

3.1.1

PHASE I - CLEAN WATER OPERATIONS

Provide temporary piping from Golf Course Irrigation pump discharge to
Sequencing Batch Reactor influent forcemain piping.

Fill Sequencing Batch Reactors and Aerobic Digester to low water level
as indicated on Drawings with clean water. Fill Effluent Storage Tank
and Chlorine Contact Basin to maximum water level with clean water.

Operate new plant for a minimum of 7 consecutive calendar days with all
facilities fully functioning in the "automatic" mode of control. Each
component shall be operated in the "hand" mode of control at least
twice during the 7-day clean water operations.

Upon successful completion of the clean water operations phase,
completely drain the Sequencing Batch Reactors and drain the Aerobic

01650-4
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3.2

3.2.1

Digester to the lowest level that will still allow the basin mixer to
function.

Remove temporary piping from Golf Course Irrigation pump discharge to
Sequencing Batch Reactor influent forcemain piping.

PHASE II - WASTEWATER OPERATIONS

Install permanent piping connection from Influent Lift Station
forcemain to Sequencing Batch Reactor influent forcemain piping.

Operate new plant for a minimum of 23 consecutive calendar days with

all facilities fully functioning.

-=-00o0- -
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SECTION 02050

DEMOLITION
PART 1 GENERAL

1.1 REFERENCES (Not Applicable)
1.2 GENERAL REQUIREMENTS

The work includes demolition, salvage of identified items and materials,
and removal of resulting rubbish and debris. Rubbish and debris shall be
removed from Government property daily, unless otherwise directed, to avoid
accumulation at the demolition site. Materials that cannot be removed
daily shall be stored in areas specified by the Contracting Officer. 1In
the interest of conservation, salvage shall be pursued to the maximum
extent possible; salvaged items and materials shall be disposed of as
specified.

1.3 SUBMITTALS

The following shall be submitted in accordance with Section 01300 SUBMITTAL
DESCRIPTIONS:

sD-18 Records

Work Plan.

The procedures proposed for the accomplishment of the work. The procedures
shall provide for safe conduct of the work, careful removal and disposition
of materials specified to be salvaged, protection of property which is to
remain undisturbed, coordination with other work in progress, and timely
disconnection of utility services. The procedures shall include a detailed
description of the methods and equipment to be used for each operation, and
the sequence of operations.

1.4 DUST CONTROL

The amount of dust resulting from demolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water will
not be permitted when it will result in, or create, hazardous or
objectionable conditions such as ice, flooding and pollution.

1.5 PROTECTION

1.5.1 Protection of Existing Property

Before beginning any demolition work, the Contractor shall survey the site
and examine the drawings and specifications to determine the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing items to remain in place, to be reused, or to remain the property
of the Government; any damaged items shall be repaired or replaced as
approved by the Contracting Officer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elements are not overloaded and shall be responsible for
increasing structural supports or adding new supports as may be required as
a result of any cutting, removal, or demolition work performed under this

contract.
1.5.2 Protection From the Weather

The interior of buildings to remain and salvageable materials and equipment
shall be protected from the weather at all times.

1.5.3 Protection of Trees

Trees within the project site which might be damaged during demolition and
which are indicated to be left in place shall be protected by a 1.83 m (6
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foot) high fence. The fence shall be securely erected a minimum of 1.5 m
(5 feet) from the trunk of individual trees or follow the outer perimeter
of branches or clumps of trees. BAny tree designated to remain that is
damaged during the work under this contract shall be replaced in kind or as
approved by the Contracting Officer.

1.6 BURNING

The use of burning at the project site for the disposal of refuse and
debris will not be permitted.

1.7 USE OF EXPLOSIVES
Use of explosives will not be permitted.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION

3.1 EXISTING STRUCTURES
Existing structures indicated shall be removed to 0.6 meter (2 feet) below
grade. Interior walls, other than retaining walls and partitions, shall be
removed to 0.6 meters (2 feet) below grade or to top of concrete slab on

ground. Basement slabs shall be broken up to permit drainage. Sidewalks,
curbs, gutters and street light bases shall be removed as indicated.

3.2 UTILITIES
Existing utilities shall be removed as indicated. When utility lines are

encountered that are not indicated on the drawings, the Contracting Officer
shall be notified prior to further work in that area.

3.3 FILLING

Holes, open basements and other hazardous openings shall be filled in
accordance with Section 02221 - Excavating, Filling, and Backfilling for
Buildings.

3.4 DISPOSITION OF MATERIAL
Title to material and equipment to be demolished, except Government salvage
and historical items, is vested in the Contractor upon receipt of notice to

proceed. The Government will not be responsible for the condition, loss or
damage to such property after notice to proceed.

3.4.1 Salvageable Items and Material

Contractor shall salvage items and material to the maximum extent possible.

3.4.1.1 Material Salvaged for the Contractor
Material salvaged for the Contractor shall be stored as approved by the
Contracting Officer and shall be removed from Government property before
completion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.4.1.2 Items Salvaged for the Government
Salvaged items to remain the property of the Government shall be removed in
a manner to prevent damage, and packed or crated to protect the items from
damage while in storage or during shipment. Items damaged during removal
or storage shall be repaired or replaced to match existing items.
Containers shall be properly identified as to contents.

3.4.1.3 Historical Items
Historical items shall be removed in a manner to prevent damage. The

following historical items shall be delivered to the Government for

02050 - 2
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disposition: Corner stones,
wherever located on the site.

3.4.2 Unsalvageable Material
Concrete, masonry, and other
permitted to remain in place,
located off the base.

3.5 CLEAN UP

contents of corner stones, and document boxes

noncombustible material, except concrete
shall be disposed of in the disposal area

Debris and rubbish shall be removed from basement and similar excavations.
Debris shall be removed and transported in a manner that prevents spillage

on streets or adjacent areas.
disposal shall apply.

Local regulations regarding hauling and

-- 000 --
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SECTION 02110 - CLEARING AND GRUBBING

PART 1 - GENERAL

1.

1.

1 DEFINITIONS
1.1 Clearing

Clearing shall consist of the felling, trimming, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
designated for removal, including down timber, snags, brush, and rubbish
occurring in the areas to be cleared.

.1.2 Grubbing

Grubbing shall consist of the removal and disposal of stumps, roots larger
than 3 inches in diameter, and matted roots from the designated grubbing
areas.

.2 SUBMITTALS

The following shall be submitted in accordance with Section 01300 -
SUBMITTALS:

SD-18, Records
Permission to dispose of cleared and grubbed materials on private property

shall be in writing, and a copy of this permit shall be filed with the
Contracting Officer.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.

1 CLEARING

Trees, stumps, roots, brush, and other vegetation in areas to be cleared
shall be cut off flush with or below the original ground surface, except
such trees and vegetation as may be indicated or directed to be left
standing. Trees designated to be left standing within the cleared areas
shall be trimmed of dead branches 1-1/2 inches or more in diameter and
shall be trimmed of all branches the heights indicated or directed. Limbs
and branches to be trimmed shall be neatly cut close to the bole of the
tree or main branches. Cuts more than 1-1/2 inches in diameter shall be
painted with an approved tree-wound paint. Trees and vegetation to be
left standing shall be protected from damage incident to clearing,
grubbing, and construction operations by the erection of barriers or by
such other means as the circumstances require.

.2 GRUBBING

Material to be grubbed, together with logs and other organic or metallic
debris not suitable for foundation purposes, shall be removed to a depth
of not less than 18 inches below the original surface level of the ground
in areas indicated to be grubbed and in areas indicated as construction
areas under this contract, such as areas for buildings, and areas to be
paved. Depressions made by grubbing shall be filled with suitable
material and compacted to make the surface conform with the original
adjacent surface of the ground.

02110-1



3.

3 TREE REMOVAL

Where indicated or directed, trees and stumps that are designated as trees
shall be removed from areas outside those areas designated for clearing
and grubbing. This work shall include the felling of such trees and the
removal of their stumps and roots as specified in paragraph "GRUBBING."
Trees shall be disposed of as specified in paragraph "DISPOSAL OF
MATERIALS."

.4 DISPOSAL OF MATERIALS

Logs, stumps, roots, brush, rotten wood, and other refuse from the
clearing and grubbing operations, shall be disposed of outside the limits
of Government-controlled land at the Contractor's responsibility.
Permission to dispose of cleared and grukbed materials on private property
shall be in writing, and a copy of the permit shall be filed with the
Contracting OCfficer.

--000 - -
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SECTION 02210 - GRADING

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1556 (1990) Density and Unit Weight of Soil in Place
by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000 ft-1lbf/cu.
ft. (2,700 kN-m/cu.m.)), Procedure C

ASTM D 2487 (1990) Classification of Soils for Engineering
Purposes

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate in
Place by Nuclear Methods (Shallow Depth), Method
B

ASTM D 3017 (1988) Water Content of Soil and Rock in Place

by Nuclear Methods (Shallow Depth)

.2 DEFINITIONS

.2.1 Satisfactory Materials

Materials classified in ASTM D 2487 as GC, GM, SP, SC, SM, CL, GW, GP, SW,
and ML in undisturbed state, and free from roots and other organic matter,
trash, debris, and frozen materials and stones larger than 6 inches in any
dimension are satisfactory.

.2.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials are unsatisfactory. Materials classified in ASTM D 2487 as CH,
ML in disturbed state, MH, Pt, OH, and OL are unsatisfactory.

.2.3 Cohesionless and Cohesive Materials

Cohesive materials include materials classified as GC, SC, ML, CL, MH, and
CH. Cohesionless materials include materials classified in ASTM D 2487 as
GW, GP, SW, and SP. Materials classified as GM and SM will be identified
as cohesionless only when the fines have a plasticity index of zero.

.2.4 Degree of Compaction

Degree of compaction is a percentage of the maximum density obtained by the
test procedure presented in ASTM D 1557, Procedure C abbreviated below as a
percent of laboratory maximum density.
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1.2.5 Topsoil

Material obtained from offsite areas suitable for topsoils, is defined as
natural, friable surface soil possessing the characteristics of
representative soils in the vicinity that produce heavy growth of crops,
grass, or other vegetation.

1.3 SUBMITTALS

The following shall be submitted in accordance with Section 01300 -
SUBMITTALS:

SD-08 Statements
Field Testing Control.

Qualifications of the commercial testing laboratory who will be performing
all testing in accordance with paragraph FIELD TESTING CONTROL.

SD-09 Reports
Field Testing Control.
Satisfactory Materials.

Certified test reports and analysis certifying that the satisfactory
materials proposed for use at the project site conform to the specified
requirements, and for all tests conducted in accordance with paragraph
FIELD TESTING CONTROL.

1.4 SUBSURFACE DATA

The subsoil investigation report may be examined at the Contracting
Officer's office. These data represent the best subsurface information
available; however, variations may exist in the subsurface between boring
locations.

PART 2 - PRODUCTS
2.1 ROCK FOR SLOPE PROTECTION

Coarse rock from excavations shall be conserved and used for constructing
the slopes of embankments parallel or adjacent to streams, for constructing
slopes or sides and bottom of channels, and for protection against erosion.
Hand placing of coarse rock from excavation will not be required.

2.2 BORROW MATERIAL

Borrow material shall be selected to meet requirements and conditions of
the particular fill for which it is to be used. Necessary clearing,
grubbing, disposal of debris, and satisfactory drainage of borrow pits
shall be performed by the Contractor as incidental operations to the borrow
excavation.

2.2.1 Selection

Borrow materials shall be obtained from sources outside the limits of
Government-controlled land. Borrow materials shall be subject to approval.
Unless specifically provided, no borrow shall be obtained within the limits
of the project site without prior written approval. The source of borrow
material shall be the Contractor's responsibility. Unless otherwise
provided in the contract, the Contractor shall obtain from the owners the
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right to procure material, shall pay all royalties and other charges
involved, and shall bear all the expense of developing the sources,
including rights-of-way for hauling.

.2.2 Borrow Pits

Except as otherwise permitted, borrow pits shall be excavated to afford
adequate drainage. Overburden and other spoil material shall be disposed
of or used for special purposes. Borrow pits shall be neatly trimmed after
the excavation is completed.

PART 3 - EXECUTION

3.

1 EXCAVATION

After topsoil removal has been completed, excavation of every description,
regardless of material encountered, within the grading limits of the
project shall be performed to the lines and grades indicated. Satisfactory
excavation material shall be transported to and placed in fill areas within
the limits of the work. All unsatisfactory material including any soil
which is disturbed by the Contractor's operations or softened due to
exposure to the elements and water and surplus material shall be disposed
of in areas approved for surplus material storage. Unsatisfactory material
excavated below the grade shown and replaced with satisfactory material as
directed shall be included in the contract unit price for excavation.
Excavations carried below the depths indicated, without specific
directions, shall, except as otherwise specified, be refilled to the proper
grade with satisfactory material as directed. All additional work of this
nature shall be at the Contractor's expense. Excavation and filling shall
be performed in a manner and sequence that will provide drainage at all
times. Excavations shall be kept free from water while construction
therein is in progress. Material required for fills in excess of that
produced by excavation within the grading limits shall be obtained from
borrow areas.

.2 DITCHES, GUTTERS, AND CHANNEL CHANGES

Ditches, gutters, and channel changes shall be cut accurately to the cross
sections and grades indicated. All roots, stumps, rock, and foreign matter
in the sides and bottom of ditches, gutters, and channel changes shall be
trimmed and dressed or removed to conform to the slope, grade, and shape of
the section indicated. Care shall be taken not to excavate ditches and
gutters below the grades indicated. Unapproved excessive ditch and gutter
excavation shall be backfilled to grade either with satisfactory,
thoroughly compacted material or with suitable stone or cobble to form an
adequate gutter paving as directed at no additional cost to the government.
All ditches and gutters excavated under this section shall be maintained
until final acceptance of the work. Satisfactory material excavated from
ditches and channel changes shall be placed in fill areas. Unsatisfactory
and excess excavated material shall be disposed of in accordance with
directions in paragraph EXCAVATION. No excavated material shall be
deposited closer to the edges of the ditches than indicated and in no case
less than 3 feet.

.3 BACKFILL ADJACENT TO STRUCTURES

Backfill adjacent to structures shall be placed and compacted uniformly in
such manner as to prevent wedging action or eccentric loading upon or
against the structures. Slopes bounding or within areas to be backfilled
shall be stepped or serrated to prevent sliding of the fill. During
backfilling operations and in the formation of embankments, equipment that
will overload the structure in passing over and compacting these fills

02210-3



section or shall be separately stockpiled if it cannot be readily placed.
satisfactory material in excess of that required for the permanent work and
all unsatisfactory material shall be disposed of Section 02210 GRADING.

3.11 FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

Excavation to final grade shall not be made until just before concrete is
to be placed.

3.12 SUBGRADE PREPARATION

Unsatisfactory material in surfaces to receive fill or in excavated areas
shall be removed and replaced with satisfactory materials. The surface
shall be scarified to a depth of 150 mm (6 inches) before the fill is
started. Sloped surfaces steeper than 1 vertical to 4 horizontal shall be
plowed, stepped, benched, or broken up 80 that the fill material will bond
with the existing material. When subgrades are less than the specified
density, the ground surface shall be broken up to a minimum depth of 150
mm, (6 inches,) pulverized, and compacted to the specified density. When
the subgrade is part fill and part excavation or natural ground, the
excavated or natural ground portion shall be scarified to a depth of 300 mm
(12 inches) and compacted as specified for the adjacent fill. Material
shall not be placed on surfaces that are muddy, frozen, or contain frost.
Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, or other approved equipment well suited to
the soil being compacted. Material shall be moistened or aerated as
necessary to provide the moisture content that will readily facilitate
obtaining the specified compaction with the equipment used. Minimum sub-
grade density shall be as specified in paragraph FILLING AND BACKFILLING.

3.13 FILLING AND BACKFILLING

Satisfactory materials shall be used in bringing fills and backfills to the
lines and grades indicated and for replacing unsatisfactory materials.
Satisfactory materials shall be placed in horizontal layers not exceeding
200 mm (8 inches) in loose thickness, or 150 mm (6 inches) when hand-opera-
ted compactors are used. After placing, each layer shall be plowed,
disked, or otherwise broken up, moistened or aerated as necessary,
thoroughly mixed and compacted as specified. Backfilling shall not begin
until construction below finish grade has been approved, underground
utilities systems have been inspected, tested and approved, forms removed,
and the excavation cleaned of trash and debris. Backfill shall be brought
to indicated finish grade and shall include backfill for outside grease
interceptors and underground fuel tanks. Backfill shall not be placed in
wet or frozen areas. Where pipe is coated or wrapped for protection
against corrosion, the backfill material up to an elevation 600 mm (2 feet)
above sewer lines and 300 mm (1 foot) above other utility lines shall be
free from stones larger than 25.4 mm (1 inch) in any dimension. Heavy
equipment for spreading and compacting backfill shall not be operated
closer to foundation or retaining walls than a distance equal to the height
of backfill above the top of footing; the area remaining shall be compacted
in layers not more than 100 mm (4 inches) in compacted thickness with
power-driven hand tampers suitable for the material being compacted.
Backfill shall be placed carefully around pipes or tanks to avoid damage to
coatings, wrappings, or tanks. Backfill shall not be placed against
foundation walls prior to 7 days after completion of the walls. As far as
practicable, backfill shall be brought up evenly on each side of the wall
and sloped to drain away from the wall. Each layer of fill and backfill
shall be compacted to not less than the percentage of maximum density
specified below:
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Percent Laboratory
maximum density

Cohesive Cohesionless
material material
Fill, embankment, and backfill
Under structures, building slabs,
steps, around footings, and
in trenches 90 95
Under sidewalks and grassed areas 85 90
Under nonexpansive materials Compacted to not less than 92
percent
Subgrade
Under building slabs and steps, top 300 mm 90 95
Under sidewalks, top 150 mm 85 90
Under nonexpansive fill, top 6 inches Compacted to not less than 92
percent

Percent Laboratory
maximum density

Cohesive Cohesionless
material material
Fill, embankment, and backfill
Under structures, building slabs,
steps, around footings, and
in trenches 90 95
Under sidewalks and grassed areas 85 90
Under nonexpansive materials Compacted to not less than 92
percent
Subgrade
Under building slabs and steps,
top 12 inches 90 95
Under sidewalks, top 6 inches 85 90

Approved compacted subgrades that are disturbed by the Contractor’s
operations or adverse weather shall be scarified and compacted as specified
herein before to the required density prior to further construction
thereon. Recompaction over underground utilities and heating lines shall
be by hand tamping.

3.14 TESTING

Testing shall be the responsibility of the Contractor and shall be per-
formed at no additional cost to the Government. Testing shall be performed
by a Government-approved commercial testing laboratory or may be performed
by the Contractor subject to approval. Field in-place density shall be
determined in accordance with ASTM D 1556 or ASTM D 2922 Method B. When
ASTM D 2922 Method B is used, the calibration curves shall be checked and
adjusted if necessary by the procedure described in ASTM D 2922 Method B,
paragraph ADJUSTING CALIBRATION CURVE. ASTM D 2922 Method B results in a
wet unit weight of soil and when using this method ASTM D 3017 shall be
used to determine the moisture content of the soil. The calibration curves
furnished with the moisture gauges shall also be checked along with density
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calibration checks as described in ASTM D 3017. The calibration checks of
both the density and moisture gauges shall be made at the beginning of a
job on each different type of material encountered and at intervals as
directed by the Contracting Officer. The following number of tests, if

performed at the appropriate time, shall be the minimum acceptable for each

type operation. Perform one check test using ASTM D 1556 for every fourth
test by the nuclear method.

3.14.1 In-Place Densities
3.14.1.1 In-Place Density of Subgrades

One test per 95 square meters (1,000 square foot) or fraction thereof.
3.14.1.2 In-Place Density of Fills and Backfills

One test per 95 square meters (1,000 square foot) or fraction thereof of
each lift for fill or backfill areas compacted by other than hand or

hand-operated machines. The density for each lift of fill or backfill

materials for trenches, pits, building perimeters or other structures or
areas less than 150 meters (500 feet) in width, which are compacted with
hand or hand-operated machines shall be tested as follows: One test per
each area less than 45 square meters, (500 square feet,) or one test for

each 30 linear meter (100 linear foot) of long narrow fills 100 meters (300

feet) or more in length. If ASTM D 2922 Method B is used, in-place
densities shall be checked by ASTM D 1556 as follows: One check per lift
for each 7 linear meters (23 linear feet) of long narrow fills, and a
minimum of 5 checks per lift for other fill and backfill areas.

3.14.2 Moisture Content

In the stockpile, excavation or borrow areas, a minimum of two tests per
day per type of material or source of materials being placed is required
during stable weather conditions. During unstable weather, tests shall be

made as dictated by local conditions and approved moisture content shall be

tested in accordance with ASTM D 2216.
3.14.3 Optimum Moisture and Laboratory Maximum Density

Tests shall be made for each type material or source of material including
borrow material to determine the optimum moisture and laboratory maximum
density values. One representative test per 215 cubic meters (280 cubic
yards) of fill and backfill, or when any change in material occurs which
may affect the optimum moisture content or laboratory maximum density will
be made.

3.15 CAPILLARY WATER BARRIER

Capillary water barrier under concrete floor and area-way slabs on grade
shall be placed directly on the subgrade and shall be compacted with a
minimum of two passes of a hand-operated plate-type vibratory compactor.
Compacted thickness shall be 150 mm (6 inches).

3.16 GRADING

Areas within 1.5 m (5 feet) outside of each building and structure line
shall be constructed true-to-grade, shaped to drain, and shall be main-
tained free of trash and debris until final inspection has been completed
and the work has been accepted.

3.17 SPREADING TOPSOIL

Areas outside the building lines from which topsoil has been removed shall
be topsoiled. The surface shall be free of materials that would hinder
planting or maintenance operations. The subgrade shall be pulverized to a
depth of 50 mm (2 inches) by disking or plowing for the bonding of topsoil
with the subsoil. Topsoil shall then be uniformly spread, graded, and
compacted to the thickness, elevations, slopes shown, and left free of
surface irregularities. Topsoil shall be compacted by one pass of a
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cultipacker, roller, or other approved equipment weighing 1.46 kN/m to 2.34

kN/m (100 to 160 pounds per linear foot) of roller. Topsoil shall not be
o placed when the subgrade is frozen, excessively wet, extremely dry, or in a

condition otherwise detrimental to seeding, planting, or proper grading.

o

3.18 PROTECTION

Settlement or washing that occurs in graded, topsoiled, or backfilled areas
- prior to acceptance of the work shall be repaired and grades reestablished
to the required elevations and slopes.
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SECTION 02222 - EXCAVATION, TRENCHING,
AND BACKFILLING FOR UTILITIES SYSTEMS

PART 1 - GENERAL

1.

1.
1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 422
ASTM D 1556

ASTM D 1557

ASTM D 2487

ASTM D 2922

ASTM D 3017

2 DEFINITIONS

2.1 Degree of Compaction

(1963; R 1972) Particle-Size Analysis of
Soils

{1990) Density of Soil in Place by the
Sand-Cone Method

(1991) Laboratory Compaction
Characteristics of Soil Using Modified
Effort (56,000 ft-1bf/cu. ft. (2,700 kN-
m/cu.m.)), Procedure C

(1990) Classification of Soils for
Engineering Purposes

(1991) Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow
Depth),Method B

(1988) Water Content of Soil and Rock in
Place by Nuclear Methods (Shallow Depth)

Degree of compaction shall be expressed as a percentage of the maximum

density obtained by the test procedure presented in ASTM D 1557,

C.

.3 SUBMITTALS

The following shall be submitted in accordance with Section 01300 -

SUBMITTALS:
SD-09 Reports

Field Density Tests.
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Testing of Backfill Materials.

Copies of all laboratory and field test reports within 24 hours of the
completion of the test.

PART 2 - PRODUCTS

2.
2.

1 MATERIALS
1.1 Satisfactory Materials

Satisfactory materials shall consist of any material classified by ASTM D
2487 as CL, GW, GP, SW ,SP, GM, GC, SM, SC and ML in undisturbed state.

.1.2 Unsatisfactory Materials

Unsatisfactory materials shall be materials that do not comply with the
requirements for satisfactory materials. Unsatisfactory materials include
but are not limited to those materials containing roots and other organic
matter, trash, debris, frozen materials and stones larger than 3 inches,
and materials classified in ASTM D 2487, as ML in distubed state, MH, CH,
PT, OH, and OL. Unsatisfactory materials also include man-made fills,
refuse, or backfills from previous construction.

.1.3 Cohesionless and Cohesive Materials

Cohesionless materials shall include materials classified in ASTM D 2487
as GW, GP, SW, and SP. Cohesive materials include materials classified as
GC, SC, ML, CL, MH, and CH. Materials classified as GM and SM will be
identified as cohesionless only when the fines are nonplastic.

.1.4 Unyielding Material

Unyielding material shall consist of rock and gravelly soils with stones
greater than 3 inches in any dimension or as defined by the pipe
manufacturer, whichever is smaller.

.1.5 Unstable Material

Unstable material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

.1.6 Select Granular Material

Select granular material shall consist of well-graded sand, gravel,
crushed gravel, or crushed stone, and shall contain not more than 10
percent by weight of material passing a No. 200 mesh sieve and no less
than 95 percent by weight passing the l-inch sieve. The maximum allowable
aggregate size shall be 1-1/2 inches, or the maximum size recommended by
the pipe manufacturer, whichever is smaller.

.1.7 Initial Backfill Material

Initial backfill shall consist of select granular material or satisfactory
materials free from rocks 0.75 inches or larger in any dimension or free
from rocks of such size as recommended by the pipe manufacturer, whichever
is smaller.

.1.8 Plastic Marking Tape

Plastic marking tape shall be acid and alkali-resistant polyethylene film,
6-inches wide with minimum thickness of 0.004 inch. Tape shall have a
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minimum strength of 1750 psi lengthwise and 1500 psi crosswise. The tape
shall be manufactured with integral wires, foil backing or other means to
enable detection by a metal detector when the tape is buried up to 3 feet
deep. The tape shall be of a type specifically manufactured for marking

and locating underground utilities. The metallic core of the tape shall

be encased in a protective jacket or provided with other means to protect
it from corrosion. Tape color shall be as specified in TABLE 1 and shall
bear a continuous printed inscription describing the specific utility.

TABLE 1. Tape Color

Red: Electric

Yellow: Hypochlorite Solution, bkisulfite solution,
Dangerous Materials

Orange: Telephone, Telegraph, Television, Police,
and Fire Communications

Blue: Water Systems

Green: Sewer Systems

PART 3 - EXECUTION
3.1 EXCAVATION

Excavation shall be performed to the lines and grades indicated. During
excavation, material satisfactory for backfilling shall be stockpiled in
an orderly manner at a distance from the banks of the trench equal to 1/2
the depth of the excavation, but in no instance closer than 2 feet.
Excavated material not required or not satisfactory for backfill shall be
removed from the site. Grading shall be done as may be necessary to
prevent surface water from flowing into the excavation, and any water
accumulating therein shall be removed to maintain the stability of the
bottom and sides of the excavation. Unauthorized overexcavation shall be
backfilled in accordance with paragraph BACKFILLING AND COMPACTION at no
additional cost to the Government.

.1.1 Trench Excavation

The trench shall be excavated as recommended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be
sloped, or made vertical, and of such width as recommended in the
manufacturer's installation manual. Where no manufacturer's installation
manual is available, trench walls shall be made vertical. Trench walls
shall be shored, cut back to a stable slope, or provided with equivalent
means of protection for employees who may be exposed to moving ground or
cave in, in accordance with OSHA and safety regulations. Trench walls
which are cut back shall be excavated to at least the angle of repose of
the soil. Special attention shall be given to slopes which may be
adversely affected by weather or moisture content. The trench width below
the top of pipe shall not exceed 24 inches plus pipe outside diameter
(0.D.) for pipes of less than 24 inches inside diameter and shall not
exceed 36 inches plus pipe outside diameter for sizes larger than 24
inches inside diameter. Where recommended trench widths are exceeded
without the approval of the Contracting Officer, redesign, stronger pipe,
or special installation procedures shall be utilized by the Contractor.
The cost of redesign, stronger pipe, or special installation procedures
shall be borne by the Contractor without any additional cost to the
Government.

.1.1.1 Bottom Preparation

The bottoms of trenches shall be accurately graded to provide uniferm
bearing and support for the bottom quadrant of each section of the pipe.
Bell holes shall be excavated to the necessary size at each joint or
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3.1.1.1 Bottom Preparation

The bottoms of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Bell holes shall be excavated to the necessary size at ‘each joint or
coupling to eliminate point bearing. Stones of 3 inches or greater in any
dimension, or as recommended by the pipe manufacturer, whichever is
smaller, shall be removed to avoid point bearing.

.1.1.2 Removal of Unyielding Material

Where unyielding material is encountered in the bottom of the trench, such
material shall be removed 4 inches below the required grade and replaced
with suitable materials as provided in paragraph BACKFILLING AND
COMPACTION.

.1.1.3 Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, such
material shall be removed to the depth directed and replaced to the proper
grade with select granular material as provided in paragraph BACKFILLING
AND COMPACTION. When removal of unstable material is required due to the
fault or neglect of the Contractor in his performance of the work, the
resulting material shall be excavated and replaced by the Contractor
without additional cost to the Government.

.1.1.4 Excavation for Appurtenances

Excavation for manholes, catch-basins, inlets, or similar structures shall
be of sufficient size to permit the placement and removal of forms for the
full length and width of structure footings and foundations as shown.
Removal of unstable material shall be as specified above. When concrete
or masonry is to be placed in an excavated area, special care shall be
taken not to disturb the bottom of the excavation. Excavation to the
final grade level shall not be made until just before the concrete or
masonry is to be placed.

.1.1.5 Jacking, Boring, and Tunneling

Unless otherwise indicated, excavation shall be by open cut except that
sections of a trench may be jacked, bored, or tunneled if, in the opinion
of the Contracting Officer, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly compacted in such
sections.

a. Where shown on Drawings and as allowed for utility crossings to
minimize damage to existing utilities use augering, drilling, or
jacking with casing.

b. Bore or clean out casing as augering or jacking proceeds.
Installation of casing pipe through pre-bored hole after augering is
complete not permitted. Removal of material from bored hole by
washing, jetting, or sluicing not permitted.

c. Carefully maintain vertical and horizontal alignment.
d. Completely fill void between casing and pipe with clean sand or pea
gravel.
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3.1.1.6 Stockpiles

Stockpiles of satisfactory and unsatisfactory materials shall be placed
and graded as specified. Stockpiles shall be kept in a neat and well
drained condition, giving due consideration to drainage at all times. The
ground surface at stockpile locations shall be cleared, grubbed, and
sealed by rubber-tired equipment, excavated satisfactory and
unsatisfactory materials shall be separately stockpiled. Stockpiles of
satisfactory materials shall be protected from contamination which may
destroy the quality and fitness of the stockpiled material. TIf the
Contractor fails to protect the stockpiles, and any material becomes
unsatisfactory, such material shall be removed and replaced with
satisfactory material from approved sources at no additional cost to the
Government. Locations of stockpiles of satisfactory materials shall be
subject to prior approval of the Contracting Officer.

.2 BACKFILLING AND COMPACTION

Backfill material shall consist of satisfactory material, select granular
material, or initial backfill material as required. Backfill shall be
placed in layers not exceeding 6 inches loose thickness for compaction by
hand operated machine compactors, and 8 inches loose thickness for other
than hand operated machines, unless otherwise specified. Each layer shall
be compacted to at least 95 percent maximum density for cohesionless soils
and 90 percent maximum density for cohesive soils, unless otherwise
specified.

.2.1 Trench Backfill

Trenches shall be backfilled to the grade shown. The trench shall be
backfilled to 2 feet above the top of pipe prior to performing the
required pressure tests. The joints and couplings shall be left uncovered
during the pressure test.

.2.1.1 Replacement of Unyielding Material

Unyielding material removed from the bottom of the trench shall be
replaced with select granular material or initial backfill material.

.2.1.2 Replacement of Unstable Material

Unstable material removed from the bottom of the trench or excavation
shall be replaced with select granular material placed in layers not
exceeding 6 inches loose thickness.

.2.1.3 Bedding and Initial Backfill

Bedding shall be of the type and thickness shown. Initial backfill
material shall be placed and compacted with approved tampers to a height
of at least one foot above the utility pipe or conduit. The backfill
shall be brought up evenly on both sides of the pipe for the full length
of the pipe. Care shall be taken to ensure thorough compaction of the
fill under the haunches of the pipe.

3.2.1.4 Final Backfill
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The remainder of the trench, except for special materials for roadways,
shall be filled with satisfactory material. Backfill material shall be
placed and compacted as follows:

a. Roadways: Backfill shall be placed up to the elevation at which
the requirements of Section 02210 GRADING control. Water flooding or
jetting methods of compaction will not be permitted.

b. Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas:
Backfill shall be deposited in layers of a maximum of 12-inch loose
thickness, and compacted to 85 percent maximum density for cohesive soils
and 90 percent maximum density for cohesionless soils. Compaction by
water flooding or jetting will not be permitted. This requirement shall
also apply to all other areas not specifically designated above.

.2.2 Backfill for Appurtenances

After the manhole, catchbasin, inlet, or similar structure has been
constructed and the concrete has been allowed to cure for 3 days, backfill
shall be placed in such a manner that the structure will not be damaged by
the shock of falling earth. The backfill material shall be deposited and
compacted as specified for final backfill, and shall be brought up evenly
on all sides of the structure to prevent eccentric loading and excessive
stress.

.3 SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the
specific utilities are as follows:

.3.1 Water Lines

Trenches shall be of a depth to provide a minimum cover of 30 inches from
the existing ground surface, or from the indicated finished grade,
whichever is lower, to the top of the pipe.

.3.2 Electrical Distribution System

Direct burial cable and conduit or duct line shall have a minimum cover of
24 inches from the finished grade, unless otherwise indicated. Special
trenching requirements for direct-burial electrical cables and conduits
are specified in Section 16375 ELECTRICAL DISTRIBUTION SYSTEM,
UNDERGROUND.

.3.3 Plastic Marking Tape

Warning tapes shall be installed directly above the pipe, at a depth of 18
inches below finished grade unless otherwise shown.

.4 TESTING

Testing shall be the responsibility of the Contractor and shall be
performed at no additional cost to the Government.

.4.1 Testing Facilities
Tests shall be performed by a Government approved commercial testing

laboratory. No work requiring testing will be permitted until the
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facilities have been inspected and approved by the Contracting Officer.
The first inspection shall be at the expense of the Government. Cost
incurred for any subsequent inspection required because of failure of the
first inspection will be charged to the Contractor.

.4.2 Testing of Backfill Materials

Characteristics of backfill materials shall be determined in accordance
with particle size analysis of soils ASTM D 422 and moisture-density
relations of soils ASTM D 1557. A minimum of one particle size analysis
and one moisture-density relation test shall be performed on each
different type of material used for bedding and backfill.

.4.3 Field Density Tests

Tests shall be performed in sufficient numbers to ensure that the
specified density is being obtained. A minimum of one field density test
per lift of backfill for every 500 feet of installation shall be
performed. One moisture density relationship shall be determined for
every 1500 cubic yards of material used. Field in-place density shall be
determined in accordance with ASTM D 1556 or ASTM D 2922. When ASTM D
2922 is used, one check test by ASTM D1556 shall be performed for every
fourth test performed by the nuclear method (ASTM D2922, Method B). ASTM
D 2922 results in a wet unit weight of soil and when using this method,
ASTM D 3017 shall be used to determine the moisture content of the soil.
The calibration curves furnished with the moisture gauges shall be checked
along with density calibration checks as described in ASTM D 3017. The
calibration checks of both the density and moisture gauges shall be made
at the beginning of a job, on each different type of material encountered,
at intervals as directed by the Contracting Officer. Copies of
calibration curves, results of calibration tests, and field and laboratory
density tests shall be furnished to the Contracting Officer. Trenches
improperly compacted shall be reopened to the depth directed, then
refilled and compacted to the density specified at no additional cost to
the Government.

.4.4 Displacement of Sewers

After other required tests have been performed and the trench backfill
compacted to the finished grade surface, the pipe shall be inspected to
determine whether significant displacement has occurred. This inspection
shall be conducted in the presence of the Contracting Officer. Pipe sizes
larger than 36 inches shall be entered and examined, while smaller
diameter pipe shall be inspected by shining a light or laser between
manholes or manhole locations, or by the use of television cameras passed
through the pipe. If, in the judgement of the Contracting Officer, the
interior of the pipe shows poor alignment or any other defects that would
cause improper functioning of the system, the defects shall be remedied as
directed at no additional cost to the Government.

--o0o0o0 -~
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SECTION 02230 - FILTER FABRIC

GENERAL

1 WORK INCLUDED

1.1.1 Filter fabric for sludge drying beds.

1.1.2 Excavation,

1

.2 REFERENCES

preparing surface, and installing filter fabric.

The publications listed below form a part of this specification to the extent
The publications are referred to in the text by basic designation

referenced.
only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

.3 SUBMITT

The follow
SUBMITTALS:

SD-14,
Filter Fabr
Provide two

SD-17,

Product Dat

1777

3776

3786

4355

4491

4533

4632

4751

4833

ALS

ing shall be

Samples

ic,

(1975) Measuring Thickness of Textile Materials

(1984) Tests for Weight (Mass) per Unit Area of
Woven Fabric

(1987) Test for Hydraulic Bursting Strength of
Knitted Goods and Nonwoven Fabrics: Diaphragm
Bursting Strength Tester Method

(1984) Standard Test Method for Deterioration of
Geotextiles from Exposure to Ultraviolet Light
and Water (Xenon-Arc Type Apparatus)

(1989) Standard Test Methods for Water
Permeability of Geotextiles by Permittivity

(1991) Standard Test Method for Trapezoid Tearing
Strength of Geotextiles

(1991) Standard Test Method for Grab Breaking
Load and Elongation of Geotextiles

(1987) Standard Test Method for Determining
Apparent Opening Size of a Geotextile

(1988) Standard Test Method for Index Puncture

Resistance of Geotextiles, Geomembranes, and
Related Products

submitted in accordance with Section 01300 -

(2) 12" x 12" samples of filter fabric.

Manufacturers Catalog Data

a,
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Catalog cuts, brochures, circulars, specifications and product data, and
printed information in sufficient detail and scope to verify compliance with
requirements of the Contract Documents.

PART 2 PRODUCTS

.1 MATERIALS

2.1.1 Filter Fabric

Fabric shall be needlepunched nonwoven geotextile composed of polypropylene
filaments which are formed into a stable network such that the filaments
retain their relative position. The fabric shall be inert to biological
degradation and naturally encountered chemicals, alkalies, and acids,
confirming to the property values listed below:

Min. Avg.
Fabric Property Unit Test Method Roll Value
Weight oz/yd? ASTM D-3776 4.5
Thickness mil ASTM D-1777 45
Grab Tensile Strength 1lbs ASTM D-4632 105
Grab Tensile Elongation % ASTM D-4632 50
Trapezoidal Tear Strength lbs ASTM D-4533 40
Mullen Burst Strength psi ASTM D-3786 210
Puncture Strength lbs ASTM D-4833 65
Apparent Opening Size US Std. ASTM D-4751 100
Sieve

Permittivity Sec™ ASTM D-4491 1.7
Flow Rate gpm/ft? ASTM D-4491 170
UV Resistance % Strength ASTM D-4355 70
After 500 hrs. Retained

.1.2 Fabric specifically designed for drainage applications.

PART 3 EXECUTION
3.1 PREPARATION

3.1.1 Excavate area upon which the cloth is to be placed to conform to the

lines, grades and details shown on the drawings.

1.2 Prepare surface to receive cloth to a condition free of obstructions,
depressions, and debris.

.2 INSTALLATION

2.1 Filter fabric for sludge drying beds.

.2.1.1 Lay fabric loosely with long dimension centered over drainage
trench.

.2.1.2 Do not stretch fabric when laying

.2.1.3 Where required splice fabric. Splices in the fabric shall provide

for a minimum 12 inch overlap.

.2.1.4 Splice fabric in accordance with manufacturer's printed
instructions.
.2.1.5 Replace and repair damaged fabric.
--000- -
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SECTION 02240 - LIME-MODIFIED SUBGRADE

PART 1 GENERAL

1.

1

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 25 (1993a) Chemical Analysis of Limestone, Quicklime, and
Hydrated Lime

ASTM C 50 (1986; R 1991) sampling, Inspection, Packing, and
Marking of Lime and Limestone Products

ASTM C 136 (1993) sieve Analysis of Fine and Coarse Aggregates

ASTM D 1556 (1990) Density and Unit Weight of Soil in Place by the

Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/cu. ft. (2,700
kN-m/cu.m.)), Procedure C.

ASTM D 1632 (1987) Making and Curing Soil-Cement Compression and
Flexure Test Specimens in the Laboratory

ASTM D 1633 (1984; R 1990) Compressive Strength of Molded
Soil-Cement Cylinders

ASTM D 2027 (1976; R 1992) Cutback Asphalt (Medium Curing Type)

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate in Place by

Nuclear Methods (Shallow Depth), Method B.

ASTM D 3017 (1988; R 1993) Water Content of Soil and Rock in Place
By Nuclear Methods (Shallow Depth)

ASTM D 4318 (1993) Liquid Limit, Plastic Limit, and Plasticity
Index of Soils

ASTM E 11 (1987) Wire-Cloth Sieves for Testing Purposes

.2 DEFINITIONS

2.1 Lime-Modified Subgrade

Lime-modified course, as used herein, is a mixture of lime and in-place or
select borrow material uniformly blended, wetted, and thoroughly compacted
to produce a pavement course which meets all criteria as set forth in the
plans and this specification.

.2.2 Degree of Compaction

Degree of compaction required is expressed as a percentage of the maximum
density obtained by the test procedure presented in ASTM D 1557, Procedure
C, abbreviated hereinafter as percent laboratory maximum density.
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3 GENERAL

The work specified herein consists of the construction of a lime~-modified
subgrade course. The work shall be performed in accordance with this
specification and shall conform to the lines, grades, notes, and typical
sections shown in the plans. Sources of all materials shall be selected
well in advance of the time when materials will be required in the work.

.4 SUBMITTALS

SDb-01 Data
Plant, Equipment, Machines, and Tools; Mix Design.

List of proposed equipment to be used in performance of construction work

including descriptive data. Mix design at least 30 days before it is to be

used.
SD-09 Reports
Sampling and Testing; Field Density.
Calibration curves and related test results prior to using the device or

equipment being calibrated. Copies of field test results within 24 hours
after the tests are performed. Certified copies of test results of

materials and sources not less than 30 days before material is required for

the work.

.5 STOCKPILING MATERIALS

Select material, including approved material available from excavation and

grading, shall be stockpiled in the manner and at the locations designated.

Before stockpiling material, storage sites shall be cleared and sloped to
drain. Materials obtained from different sources shall be stockpiled
separately.

.6 PLANT, EQUIPMENT, MACHINES, AND TOOLS

.6.1 General Requirements

Plant, equipment, machines, and tools used in the work shall be subject to
approval and shall be maintained in satisfactory working condition at all
times. Other compacting equipment may be used in lieu of that specified,
where it can be demonstrated that the results are equivalent. The
equipment shall be adequate and have the capability of producing the
results specified in Protective equipment, apparel, and barriers shall be
provided to protect the eyes, respiratory system, and the skin of workers
exposed to contact with lime slurry.

.6.2 Steel-Wheeled Rollers

Steel-wheeled rollers shall be the self-propelled type weighing not less
than 9 metric tons, (10 tons,) with a minimum weight of 135 kilograms per
millimeter (300 pounds per inch) width of rear wheel. Wheels of the
rollers shall be equipped with adjustable scrapers. The use of vibratory
rollers is optional.

.6.3 Pneumatic-Tired Rollers

Pneumatic-tired rollers shall have four or more tires, each loaded to a
minimum of 13.6 metric tons (30,000 pounds) and inflated to a minimum
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pressure of 1.035 MPa. (150 psi.) The loading shall be equally distributed
to all wheels, and the tires shall be uniformly inflated. Towing equipment
shall also be pneumatic-tired.

.6.4 Mechanical Spreader

Mechanical spreader shall be self-propelled or attached to a propelling
unit capable of moving the spreader and material truck. The device shall
be steerable and shall have variable speeds forward and reverse. The
spreader and propelling unit shall be carried on tracks, rubber tires, or
drum-type steel rollers that will not disturb the underlying material. The
spreader shall contain a hopper, an adjustable screed, and outboard bumper
rolls and be designed to have a uniform, steady flow of material from the
hopper. The spreader shall be capable of laying material without
segregation across the full width of the lane to a uniform thickness and to
a uniform loose density so that when compacted, the layer or layers shall
conform to thickness and grade requirements indicated. The Contracting
Officer may require a demonstration of the spreader prior to approving use
in performance of the work.

.6.5 Sprinkling Equipment

Sprinkling equipment shall consist of tank trucks, pressure distributors,
or other approved equipment designed to apply controlled quantities of
water uniformly over variable widths of surface.

.6.6 Tampers

Tampers shall be of an approved mechanical type, operated by either
pneumatic pressure or internal combustion, and shall have sufficient weight
and striking power to produce the compaction required.

.6.7 Straightedge

The Contractor shall furnish and maintain at the site, in good condition,
one 3.66 meter (12 foot) straightedge for each bituminous paver, for use in
the testing of the finished surface. Straightedge shall be made available
for Government use. Straightedges shall be constructed of aluminum or
other lightweight metal and shall have blades of box or box-girder cross
section with flat bottom reinforced to insure rigidity and accuracy.
Straightedges shall have handles to facilitate movement on pavement.

.7 WEATHER LIMITATIONS

Lime shall not be applied when the atmospheric temperature is less than 5
degrees C. (40 degrees F.) No lime shall be applied to soils that are
frozen or contain frost, or when the underlying material is frozen. If the
temperature falls below 2 degrees C, (35 degrees F,) completed
lime-modified areas shall be protected against any detrimental effects of
freezing. :

PART 2 PRODUCTS

.1 MATERIALS

1.1 Lime

Lime shall be a standard brand of hydrated lime conforming to the following
physical and chemical requirements:
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a. Lime shall be of such gradation that 99-1/2 percent passes a 0.850
mm (No. 20) sieve and a minimum of 85 percent passes a 0.150 mm
(No. 100) sieve.

b. Combined calcium oxide and magnesium oxide shall be not less than
70 percent.

1.2 Bituminous Material

Material shall conform to the following:

.1.2.1 Cutback Asphalt

ASTM D2027, Grade MC-30 or MC-70.

.1.3 Material to be Stabilized

Material to be stabilized shall consist of in-place material in the area.

.1.4 Water

Water shall be clean, fresh, and free from injurious amounts of o0il, acid,
salt, alkali, organic matter, and other substances deleterious to the lime
or soil-lime mixture, and shall be subject to approval.

PART 3 EXECUTION

3.

3.

1 GENERAL REQUIREMENTS
1.1 Mix Design

The Contractor shall develop and submit for approval a proposed mix design
prior to stabilization work. Mix shall be developed using samples of the
material to be stabilized. Mix design shall be capable of producing a
compressive strength of 1.035 MPa (150 psi) when compacted to the design
percent of laboratory maximum density. Samples shall not show any
significant loss of strength after 12 cycles of the durability test.

1.2 Lime-Modified Mixture

The material to be modified shall be thoroughly pulverized and, when lime
is applied in the dry state, the mix should be thoroughly blended at a
moisture content below optimum. After mixing is completed, the proportions
of the mixture shall be in accordance with the approved mix design. After
blending, water shall be blended into the dry mix in amounts necessary to
bring the moisture content to optimum. Field moisture content shall be
controlled within plus or minus 2 percent of optimum. When the modified
course is constructed in more than one layer, the previously constructed
layer shall be cleaned of loose and foreign matter by sweeping with power
sweeper or power brooms except that hand brooms may be used in areas where
power cleaning is not practicable. Adequate drainage shall be provided
during the entire construction period to prevent water from collecting or
standing on the area to be stabilized or on pulverized, mixed, or partially
mixed material. Line and grade stakes shall be provided as necessary for
control. Grade stakes shall be in lines parallel to the centerline of the
area under construction and suitably spaced for string lining.

.2 OPERATION OF BORROW PITS

Borrow pits shall be cleared, stripped and excavated in a manner that
exposes vertical faces of the deposit for suitable working depths. Strata
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of unsuitable materials overlying or occurring in the deposit shall be
wasted. Methods of operating pits and the processing and blending of
materials may be changed or modified if necessary to obtain material
conforming to the specified requirements. Upon completion of the work,
pits shall be conditioned to drain readily, and be left in a satisfactory
condition.

.3 PREPARATION OF AREA TO BE MODIFIED

The area shall be cleaned of debris. The area will be inspected for
adequate compaction and shall be capable of withstanding without
displacement the compaction specified for the soil-lime mixture. Debris
and removed unsatisfactory in-place material shall be disposed of as
specified.

.3.1 In-Place Material to be Modified

The entire area shall be graded to conform to the lines, grades, and cross
sections shown in the plans prior to being processed. Soft or yielding
subgrade areas shall be made stable before construction is begun.

.3.2 In-Place Material to Receive Modified Course

Soft, yielding areas and ruts or other irregularities in the surface shall
be corrected. The material in the affected areas shall be loosened and
unsatisfactory material removed. Approved select material shall be added
where directed. The area shall then be shaped to line, grade, and cross
section, and shall be compacted to the specified density.

3.3 Select Material

Sufficient select material shall be utilized to provide the required
thickness of the soil-lime layer after compaction. Where in-place mixing
is to be accomplished, the soil shall be graded and shaped to the
approximate section and grade shown before lime modification is undertaken.

.3.4 Grade Control

Underlying material shall be excavated to sufficient depth for the required
modified-course thickness so that the finished modified course with the
subsequent surface course will meet the fixed grade. Finished and
completed modified area shall conform to the lines, grades, cross section,
and dimensions indicated.

.4 INSTALLATION
4.1 Mixed In-Place Method

.4.1.1 Scarifying and Pulverizing of Soil

Prior to application of lime, the soil shall be scarified and pulverized to
the depth shown. Scarification shall be carefully controlled so that the
layer beneath the layer to be treated is not disturbed. Depth of
pulverizing shall not exceed the depth of scarification.

.4.1.2 Application of Lime

Pulverized material shall be shaped to approximately the cross section
indicated. Lime shall be applied so that when uniformly mixed with the
soill, the specified lime content is obtained, and a sufficient quantity of
lime-modified soil is produced to construct a compacted lime-modified
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3.

course conforming to the lines, grades, and cross section indicated.
Distributors shall be used in applying slurry. No equipment except that
used in spreading and mixing shall pass over the freshly applied lime.

.4.1.3 Initial Mixing

Immediately after the lime has been distributed, the lime and soil shall be
mixed. Initial mixing shall be sufficient to alleviate any dusting or
wetting of the lime that might occur in the event of wind or rainstorms.
This may be accomplished several days in advance of the final application
and mixing.

4.1.4 Water Application and Moist Mixing

Moisture content of the mixture will be determined in preparation for final
mixing. Moisture in the mixture following final mixing shall not be less
than the water content determined to be optimum based on dry weight of soil
and shall not exceed the optimum water content by more than 2 percentage
points. Water may be added in increments as large as the equipment will
permit; however, such increment of water shall be partially incorporated in
the mix to avoid concentration of water near the surface. After the last
increment of water has been added, mixing shall be continued until the
water is uniformly distributed throughout the full depth of the mixture.
Particular care shall be taken to ensure satisfactory moisture distribution
along the edges of the section.

.4.2 Edges of Modified Course

Approved material shall be placed along the edges of the modified course in
such quantity as will compact to the thickness of the course being
constructed, or to the thickness of each layer in a multiple-layer course,
allowing at least a 300 mm (1 foot) width of the shoulder to be rolled and
compacted simultaneously with the rolling and compacting of each layer of
the modified course.

.4.3 Central-Plant Method

Plant shall be capable of producing a uniform lime-modified mixture at the
specified lime and moisture contents. Mixture shall be hauled to the job
in trucks equipped with protective covers. Underlying course shall be
thoroughly moistened and the mixture then placed on the prepared area in a
uniform layer with mechanical spreaders. The layer shall be uniform in
thickness and surface contour and in such quantity that the completed
layer, after compaction, will conform to the required grade and cross
section.

.4.4 Traveling-Plant Method

Traveling plant shall move at a uniform rate of speed and shall accomplish
thorough mixing of the materials in one pass. Water and lime shall be
delivered from supply trucks or bins at a predetermined rate. Windrows of
prepared soil-lime mixture shall be of sufficient size to cover a
predetermined width to the indicated compacted thickness.

4.5 Layer Thickness

Compacted thickness of the stabilized course shall be as indicated. No
layer shall be more than 8 inches or less than 3 inches in compacted
thickness.
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3.

4.6 Compaction

Before compaction operations are started and as a continuation of the
mixing operation, the mixture shall be thoroughly loosened and pulverized
to the full depth. Compaction shall be started immediately after mixing is
completed. During final compaction, the surface shall be moistened, if
necessary, and shaped to the required lines, grades, and cross section.
Density of compacted mixture shall be at least 95 percent of laboratory
maximum density. Rolling shall begin at the outside edge of the surface
and proceed to the center, overlapping on successive trips at least
one-half the width of the roller. Alternate trips of the roller shall be
slightly different lengths. The speed of the roller at all times shall be
such that displacement of the mixture does not occur. Areas inaccessible
to the rollers shall be compacted with mechanical tampers, and shall be
shaped and finished by hand methods.

4.7 Finishing

The surface of the top layer shall be finished to the grade and cross
section shown. The surface shall be of uniform texture. Light blading
during rolling may be necessary for the finished surface to conform to the
lines, grades, and cross sections. Should the surface for any reason
become rough, corrugated, uneven in texture, or traffic-marked prior to
completion, such unsatisfactory portions shall be scarified, reworked,
relaid, or replaced as directed. Should any portion of the course, when
laid, become watersoaked for any reason, that portion shall be removed
immediately, and the mix placed in a windrow and aerated until a moisture
content within the limits specified is obtained, and then spread, shaped,
and rolled as specified above.

.4.8 Construction Joints

At the end of each phase of construction, a straight transverse
construction joint shall be formed by cutting back into the completed work
to form a true vertical face free of loose or shattered material. Material
along construction joints not properly compacted shall be removed and
replaced with soil-lime mixture that is mixed, moistened, and compacted as
specified.

.4.9 Curing and Protection

Immediately after the soil-lime area has been finished as specified above,
the surface shall be protected against rapid drying for 7 days.

.4.9.1 Moist Curing

The area shall be moistened by sprinkling and shall be kept moist for the
7-day curing period.

.4.9.2 Bituminous Material

Bituminous material shall be uniformly applied by means of a bituminous
distributor within a temperature range of 29-87 degrees C (85-190 degrees
F) for Grade MC-30 and 50-107 degrees C for Grade MC-70 (120-225 degrees

F). Bituminous material shall be applied in quantities of not less than
0.45 liters per square meter (0.1 gallon per square yard) nor more than
1.13 liters per square meter (0.25 gallon per square yard). Areas

inaccessible to or missed by the distributor shall be properly treated
using the manually operated hose attachment. Bituminous material shall be
applied only to the top layer. At the time the bituminous material is
applied, the surface of the area shall be free of loose or foreign matter
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and shall contain sufficient moisture to prevent excessive penetration of
the bituminous material. When necessary, the area shall be sprinkled
immediately before the bituminous material is applied. Treated surface
shall be sanded or dusted to prevent the bituminous material from being
picked up by traffic. '

.5 SAMPLING AND TESTING
.5.1 General Requirements

Sampling and testing shall be performed by a Government approved commercial
testing laboratory. No work requiring testing will be permitted until the
facilities have been inspected and approved. The first inspection shall be
at the expense of the Government. Cost incurred for any subsequent
inspection required because of failure of the facilities to pass the first
inspection will be charged to the Contractor. Tests shall be performed in
sufficient numbers and at the locations and times directed to insure that
materials and compaction meet specified requirements. Certified copies of
the test results shall be furnished to the Contracting Officer.

.5.2 Results

Results shall verify that the material complies with the specification.
When deficiencies are found, the initial analysis shall be repeated and the
material already placed shall be retested to determine the extent of
unacceptable material. All in-place unacceptable material shall be
replaced.

.5.3 Sampling

Samples of lime shall be taken in accordance with ASTM C 50. Specimens for
the unconfined compression tests shall be prepared in accordance with ASTM
D 1632.

.5.4 Sieve Analysis

Before starting work, one sample of material to be stabilized shall be
tested in accordance with ASTM C 136 and ASTM D 422 on sieves conforming to
ASTM E 11. After the initial test, a minimum of one analysis shall be
performed for each 1000 tons of material placed, with a minimum of three
analyses for each day's run until the course is completed.

.5.5 Liquid Limit and Plasticity Index

One liquid limit and plasticity index shall be performed for each sieve
analysis. Liquid limit and plasticity index shall be in accordance with
ASTM D 4318.

.5.6 Chemical Analysis

Lime shall be tested for the specified chemical requirements in accordance
with ASTM C 25. Three tests shall be conducted for each delivery of lime.

.5.7 Testing
Unconfined compression tests shall be conducted in accordance with ASTM D

1633. Three tests shall be conducted for each mix design tested. Samples
shall be cured at a constant moisture content and temperature for 28 days.
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3.

3.

6 FIELD QUALITY CONTROL
6.1 General

Tests shall provide a moisture-density relationship for the lime-soil
mixture. Results of field quality control testing shall verify that
materials comply with this specification. When deficiencies are found, the
initial analysis shall be repeated and the material already placed shall be
retested to determine the extent of unacceptable material. All in-place
unacceptable material shall be replaced or repaired, as directed by the
Contracting Officer, at no additional cost to the Government.

.6.2 Thickness Control

Completed thicknesses of the modified course shall be within 1/2 inch of
the thickness indicated. Where the measured thickness of the modified
course is more than 1/2 inch deficient, such areas shall be corrected by
scarifying, adding mixture of proper gradation, reblading, and recompacting
as directed. Where the measured thickness of the modified course is more
than 1/2 inch thicker than indicated, it shall be considered as conforming
to the specified thickness requirement. Average job thickness shall be the
average of all thickness measurements taken for the job, but shall be
within 1/4 inch of the thickness indicated. Thickness of the stabilized
course shall be measured at intervals in such a manner as to ensure one
measurement for each 500 square yards of stabilized course. Measurements
shall be made in 3 inch diameter test holes penetrating the modified
course.

.6.3 Field Density

Field in-place density shall be determined in accordance with ASTM D 2922.
ASTM D 2922 results in a wet unit weight of soil and when using this
method, ASTM D 3017 shall be used to determine the moisture content of the
soil. The calibration curves furnished with the moisture gauges shall be
checked along with density calibration checks as described in ASTM D 3017.
If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556
at least once per lift for each 1000 square yard of stabilized material.
Calibration curves and calibration tests results shall be furnished to the
Contracting Officer within 24 hours of conclusion of the tests. At least
one field density test shall be performed for each 500 square yards of each
layer of base material.

7 TRAFFIC

Completed portions of the lime-modified soil area may be opened immediately
to light traffic provided the curing is not impaired. After the curing
period has elapsed, completed areas may be opened to all traffic, provided
the modified course has hardened sufficiently to prevent marring or
distorting of the surface by equipment or traffic. Heavy equipment shall
not be permitted on the area during the curing period. Lime and water may
be hauled over the completed area with pneumatic-tired equipment if
approved. Finished portions of lime-modified soil that are traveled on by
equipment used in constructing an adjoining section shall be protected in a
manner to prevent equipment from marring or damaging completed work.

.8 MAINTENANCE

Modified area shall be maintained in a satisfactory condition until the
completed work is accepted. Maintenance shall include immediate repairs of
any defects and shall be repeated as often as necessary to keep the area
intact. Defects shall be corrected as specified herein.
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) DISPOSAL OF UNSATISFACTORY MATERIALS

Removed in-place materials that are unsuitable for modification, material
that is removed for the required correction of defective areas, waste
material, and debris shall be disposed of as directed.

--00o0 - -
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SECTION 02241 - STABILIZED AGGREGATE BASE COURSE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29 {1991a) Unit Weight and Voids in Aggregate

ASTM C 127 (1988) Specific Gravity and Absorption of Course
Aggregate

ASTM C 128 (1988) Specific Gravity and Absorption of Fine
Aggregate

ASTM C 131 (1989) Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles
Machine

ASTM C 136 (1992) Sieve Analysis of Fine and Coarse Aggregates

ASTM D 75 (1987; R 1992) Sampling Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of Soils

ASTM D 1556 (1990) Density and Unit Weight of Soil in Place by the

Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-1lbf/cu. ft. (2,700
kN-m/cu. m.)),Procedure C

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth), Method B.

ASTM D 3017 (1988) Water Content of Soil and Rock in Place by
Nuclear Methods (Shallow Depth)

ASTM D 4318 (1984) Liquid Limit, Plastic Limit, and Plasticity
Index of Soils

ASTM E 11 (1987) Wire-Cloth Sieves for Testing Purposes

NEW MEXICO STATE HIGHWAY AND TRANSPORTATION DEPARTMENT STANDARD
SPECIFICATIONS: (NMSHTD)

NMSHTD-01 (1994) Standard Specifications for Highway and Bridge
Construction.
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TEXAS STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION STANDARD
SPECIFICATIONS: (TSDHPT)

TSDHPT-01 (1982) Standard Specifications for Construction of
Highways, Streets and Bridges.

.2 DEFINITIONS
.2.1 Aggregate Base

Aggregate base as used herein is well graded, durable aggregate uniformly
moistened and mechanically stabilized by compaction.

2.2 Degree of Compaction

Degree of compaction required is expressed as a percentage of the maximum
density obtained by the test procedure presented in ASTM D 1557 Procedure C
abbreviated hereinafter as percent laboratory maximum density.

.3 GENERAL

The work specified herein consists of the construction of an aggregate base
course. The work shall be performed in accordance with this specification
and shall conform to the lines, grades, notes and typical sections shown in
the plans. Sources of all materials shall be selected well in advance of
the time that materials will be required in the work.

.4 SUBMITTALS

The following shall be submitted in accordance with Section 01300
SUBMITTALS:

SD-09 Reports
Sampling and Testing
Field Density

Calibration curves and related test results prior to using the device or
equipment being calibrated. Copies of field test results within 24 hours
after the tests are performed. Certified copies of test results for
approval not less than 30 days before material is required for the work.

.4 WEATHER LIMITATIONS

Base shall not be constructed when the atmospheric temperature is less than
2 degrees C. (35 degrees F.) Base shall not be constructed on subgrades
that are frozen or contain frost. If the temperature falls below 2 degrees
C, (35 degrees F,) completed areas shall be protected against any
detrimental effects of freezing.

.5 PLANT, EQUIPMENT, MACHINES, AND TOOLS
.5.1 General Requirements

Plant, equipment, machines, and tools used in the work shall be subject to
approval and shall be maintained in satisfactory working condition at all
times. Other compacting equipment may be used in lieu of that specified,
where it can be demonstrated that the results are equivalent. The
equipment shall be adequate and have the capability of producing the
results specified.
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1.5.2 Steel-Wheeled Rollers

Steel-wheeled rollers shall be the self-propelled type weighing not less

. than 9 metric tons, (10 tons,) with a minimum weight of 135 kilograms per
millimeter (300 pounds per inch) width of rear wheel. -Wheels of the
e rollers shall be equipped with adjustable scrapers. The use of vibratory

rollers is optional.

1.5.3 Pneumatic-Tired Rollers
Pneumatic-tired rollers shall have four or more tires, each loaded to a
minimum of 13,600 kilograms (30,000 pounds) and inflated to a minimum
pressure of 1035 kPa. (150 psi.) The loading shall be equally distributed
e to all wheels, and the tires shall be uniformly inflated. Towing equipment
shall also be pneumatic-tired.

1.5.4 Mechanical Spreader
Mechanical spreader shall be self-propelled or attached to a propelling
unit capable of moving the spreader and material truck. The device shall
be steerable and shall have variable speeds forward and reverse. The
spreader and propelling unit shall be carried on tracks, rubber tires, or
drum~type steel rollers that will not disturb the underlying material. The
spreader shall contain a hopper, an adjustable screen, and outboard bumper
rolls and be designed to have a uniform, steady flow of material from the
hopper. The spreader shall be capable of laying material without
segregation across the full width of the lane to a uniform thickness and to
a uniform loose density so that when compacted, the layer or layers shall
conform to thickness and grade requirements indicated. The Contracting
officer may require a demonstration of the spreader prior to approving use
in performance of the work.

e

o

sy
ol

R

1.5.5 Sprinkling Equipment

- Sprinkling equipment shall consist of tank trucks, pressure distributors,
or other approved equipment designed to apply controlled quantities of

R water uniformly over variable widths of surface.

e 1.5.6 Tampers

- Tampers shall be of an approved mechanical type, operated by either
pneumatic pressure or internal combustion, and shall have sufficient weight

- and striking power to produce the compaction required.

- 1.5.7 Straightedge

i

The Contractor shall furnish and maintain at the site, in good condition,
one 3.66 meter (12 foot) straightedge for each bituminous paver, for use in
s the testing of the finished surface. Straightedge shall be made available
for Government use.

e
. Straightedges shall be constructed of aluminum or other lightweight metal
e and shall have blades of box or box-girder cross section with flat bottom
reinforced to insure rigidity and accuracy. Straightedges shall have
et handles to facilitate movement on pavement.
e 1.6 STOCKPILING MATERIALS
B Materials, including approved material available from excavation and
grading, shall be stockpiled in the manner and at locations designated.
ey Before stockpiling of material, storage sites shall be cleared, and sloped
to drain. Materials obtained from different sources shall be stockpiled separately.
- 02241-3
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1.

7 SAMPLING AND TESTING
7.1 General Requirements

Sampling and testing shall be performed by a Government approved testing
laboratory. No work requiring testing shall be permitted until the
facilities have been inspected and approved. The first inspection shall be
at the expense of the Government. Cost incurred for any subsequent
inspection required because of failure of the facilities to pass the first
inspection will be charged to the Contractor. Tests shall be performed in
sufficient numbers and at the locations and times directed to insure that
materials and compaction meet specified requirements. Copies of test
results shall be furnished to the Contracting Officer within 24 hours of
completion of tests.

7.2 Test Results

Results shall verify that materials comply with this specification. When a
material source is changed, the new material will be tested for compliance.
When deficiencies are found, the initial analysis shall be repeated and the
material already placed shall be retested to determine the extent of
unacceptable material. All in-place unacceptable material shall be
replaced or modified as directed by the Contracting Officer.

.7.3 Sampling

Aggregate samples for laboratory tests shall be taken in accordance with
ASTM D 75.

7.4 Sieve Analysis

Before starting work, at least one sample of material shall be tested in
accordance with ASTM C 136 and ASTM D 422 on sieves conforming to ASTM E
11. After the initial test, a minimum of one analysis shall be performed
for each 1000 metric tons (1000 tons) of material placed, with a minimum of
three analyses for each day's run until the course is completed.

1.7.5 Liquid Limit and Plasticity Index

1.

One liquid limit and plasticity index shall be performed for each sieve
analysis. Liquid limit and plasticity index shall be in accordance with
ASTM D 4318.

.7.6 Laboratory Density

Tests shall provide a moisture-density relationship for the aggregate.
Tests shall be conducted in accordance with ASTM D 1557.

7.7 Wear Tests

Wear tests shall be performed in accordance with ASTM C 131. A minimum of
one test per aggregate source shall be run.

PART 2 PRODUCTS

2.
2.

1 MATERIALS
1.1 Aggregates
Aggregates shall consist of crushed stone crushed gravel, angular sand, or

other approved material. Aggregates shall be durable and sound, free from
lumps of clay, organic matter, objectionable coatings, and other foreign
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material. Material retained on a 4.75 mm (No. 4) sieve shall be known as
coarse aggregate and that passing the 4.75 mm (No. 4) sieve shall be known
as binder material. Caliche is not an approved material for base course.

.1.1.1 Coarse Aggregate

Only cne type of coarse aggregate shall be used on the project. Coarse
aggregates, consisting of angular fragments of uniform density and quality,
shall have a percentage of wear not to exceed 50 percent after 500
revolutions when tested in accordance with ASTM C 131. The amount of flat
and elongated particles shall not exceed 30 percent. A flat particle is
one having a ratio of width to thickness greater than 3, and an elongated
particle is one having a ratio of length to width greater than 3.

a. Crushed Gravel: Crushed gravel shall be manufactured from gravel
particles 50 percent of which by weight are retained on the maximum size
gradation sieve specified.

b. Crushed Stone: Crushed stone retained on each sieve specified shall

contain at least 50 percent by weight of crushed pieces having two or more
freshly fractured faces with the area of each face being at least equal to 75
percent of the smallest midsectional area of the piece. When two fractures
are adjacent, the angle between the planes of the fractures must be at least
30 degrees to count as two fractured faces.

2.1.2 Binder Material

Binder material shall consist of screenings, angular sand, or other finely
divided mineral matter processed or naturally combined with the coarse
aggregate. Liquid-limit and plasticity-index requirements shall apply to
any ccmponent that is blended to meet the required gradation and shall also
apply to the completed course. The portion of any component or of the
completed course passing the 0.425 mm (No. 40) sieve shall be either
nonplastic or have a ligquid limit not greater than 25 and a plasticity
index not greater than 5.

.1.3 Gradation

Gradation shall conform to the requirements of NMSHTD-01 for "Base Course
and Subbase", Section 304, Class I; or shall conform to the requirements of
TSDHPT-01 Specifications, Item 248, Type A, Grade I. Percentage passing
the No. 200 sieve shall be between 0 and 5 percent.

PART 3  EXECUTION

3.

1 GENERAL REQUIREMENTS

When the base is constructed in more than one layer, the previously
constructed layer shall be cleaned of loose and foreign matter by sweeping
with power sweepers or power brooms, except that hand brooms may be used in
areas where power cleaning is not practicable. Adequate drainage shall be
provided during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provided as necessary for control. Grade stakes shall be in lines parallel
to the centerline of the area under construction and suitably spaced for
string lining.

.2 OPERATION OF AGGREGATE SOURCES

Aggregates shall be obtained from off-site sources.
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3.

3 PREPARATION OF UNDERLYING COURSE
3.1 General Requirements

Before constructing aggregate base course, the previously constructed
underlying course shall be cleaned of foreign substances. Surface of
underlying course shall meet the specified compaction and surface
tolerances. Subgrade shall conform to Section 02210 GRADING. Ruts or
soft, yielding spots that may appear in the underlying course, areas having
inadequate compaction, and deviations of the surface from requirements
specified shall be corrected. For cohesionless underlying materials
containing sands, sand gravels, or any other cohesionless material in
harmful quantities, the surface shall be mechanically stabilized with
aggregate prior to placement of the aggregate course. Stabilization may be
accomplished by mixing base course material into the underlying course and
compacting by approved methods. Properly compacted material will be
considered as part of the underlying course and shall meet all requirements
for the underlying course. Finished underlying course shall not be
disturbed by traffic or other operations and shall be maintained in a
satisfactory condition until base course is placed.

.3.2 Grade Control

Underlying material shall be excavated to sufficient depth for the reguired
base course thickness so that the finished base course with the subsequent
surface course will meet the fixed grade. Finished and completed area
shall conform to the lines, grades, cross section, and dimensions
indicated.

.4 INSTALLATION

4.1 Mixing and Placing

Materials shall be mixed by the stationary plant, traveling plant, or road
mix method and placed in such a manner as to obtain uniformity of the
aggregate base course material and at a uniform optimum water content for
compaction. The Contractor shall make such adjustments in mixing or
placing procedures or in equipment to obtain the true grades, to minimize
segregation and degradation, to reduce or accelerate loss or increase of

water, and to ensure a satisfactory base course.

.4.2 Edges of Base Course

Approved material shall be placed along edges of aggregate base course in
such quantities as will compact to thickness of the course being
constructed, or to the thickness of each layer in a multiple layer course,
allowing in each operation at least a 300 mm (1-foot) width of the shoulder
to be rolled and compacted simultaneously with rolling and compacting of
each layer of base course.

.4.3 Compaction

Each layer of aggregate base course including shoulders shall be compacted.
Water content shall be maintained at optimum. Density of compacted mixture
shall be as shown on the drawings. Rolling shall begin at the outside edge
of the surface and proceed to the center, overlapping on successive trips
at least one-half the width of the roller. Alternate trips of the roller
shall be slightly different lengths. Speed of the roller shall be such
that displacement of the aggregate does not occur. Areas inaccessible to
the rollers shall be compacted with mechanical tampers, and shall be
shaped and finished by hand methods.
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3.

4.4 Layer Thickness

Compacted thickness of the aggregate course shall be as shown on drawings.
No layer shall be in excess of 200 mm (8 inches) nor less than 75 mm (3
inches) in compacted thickness.

.4.5 Finishing

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be of uniform texture. Light blading during
compaction may be necessary for the finished surface to conform to the
lines, grades, and cross sections. Should the surface for any reason
become rough, corrugated, uneven in texture, or traffic marked prior to
completion, such unsatisfactory portion shall be scarified, reworked,
recompacted, or replaced as directed.

.4.5.1 Smoothness

Surface of each layer shall show no deviations in excess of 9.5 mm (3/8
inch) when tested with the 3.66 meter (12 foot) straightedge. Deviations
exceeding this amount shall be corrected by removing material and replacing
with new material, or by reworking existing material and compacting, as
directed.

.4.5.2 Thickness Control

Compacted thickness of the base course shall be within 12.7 mm (1/2 inch)
of the thickness indicated. Where the measured thickness is more than 12.7
mm (1/2 inch) deficient, such areas shall be corrected by scarifying,
adding new material of proper gradation, reblading, and recompacting as
directed. Where the measured thickness is more than 12.7 mm (1/2 inch)
thicker than indicated, the course shall be considered as conforming to the
specified thickness requirements. Average job thickness shall be the
average of all thickness measurements taken for the job, but shall be
within 6.4 mm (1/4 inch) of the thickness indicated.

.5 FIELD QUALITY CONTROL

.5.1 Field Density

Field in-place density shall be determined in accordance with ASTM D 1556
or ASTM D 2922. When ASTM D 2922 is used, one check test by ASTM D 1556
shall be performed for every fourth test performed by the nuclear method
(ASTM D 2922, Method B). ASTM D 2922 results in a wet unit weight of soil,
and when using this method, ASTM D 3017 shall be used to determine the
moisture content of the soil. The calibration curves furnished with the
moisture gauges shall be checked along with density calibration checks as
described in ASTM D 3017. If ASTM D 2922 is used, in-place densities shall
be checked by ASTM D 1556 for every fourth test performed by the Nuclear
Method (ASTM D 2922, Method B). Calibration curves and calibration test
results shall be furnished within 24 hours of the conclusion of the tests.
At least one field density test shall be performed for each 500 square
meters of each layer of base material.

.5.2 Smoothness

Measurements for deviation from grade and cross section shown shall be
taken in successive positions parallel to the road centerline with a 3.66
meter (or 12 foot) straightedge.

Measurements shall also be taken perpendicular to the road centerline at 15
meter (50 foot) intervals.
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5.3 Thickness

Thickness of the base course shall be measured at intervals in such a
manner as to ensure one measurement for each 500 square yards of base
course. Measurements shall be made in 76.2 mm (3-inch) diameter test holes
penetrating the base course.

.6 TRAFFIC

Completed portions of the area may be opened to traffic, provided there is
no marring or distorting of the surface by the traffic. Heavy egquipment
shall not be permitted except when necessary to construction, and then the
area shall be protected against marring or damage to the completed work.
.7 MAINTENANCE

The aggregate base course shall be maintained in a satisfactory condition
until accepted. Maintenance shall include immediate repairs to any defects
and shall be repeated as often as necessary to keep the area intact.

.8 DISPOSAL OF UNSATISFACTORY MATERIALS

Removed in-place materials that are unsuitable for the base course material
that is removed for the required correction of defective areas, and waste
material and debris shall be disposed of outside the limits of Government
controlled land and at the Contractor's responsibility.

--o0o0o0 - -
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SECTION 02511 -~ CONCRETE SIDEWALKS AND CURBS AND GUTTERS

PART 1 -~ GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
The publications are referred to in the text by basic

extent referenced.
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

ASTM
ASTM
ASTM

ASTM

ASTM C

ASTM C

ASTM D

ASTM D

CORPS OF ENGINEERS

COE CRD-C 527

185

615

616

617

31

143
171
172

173

231

309

1751

1752

(COE)

(1990a) Steel Welded Wire Fabric, Plain, for
Concrete Reinforcement

(1990) Deformed and Plain Billet-Steel Bars
for Concrete Reinforcement

(1990) Rail-Steel Deformed and Plain Bars for
Concrete Reinforcement

(1990) Axle-Steel Deformed and Plain Bars for
Concrete Reinforcement

(1990a) Making and Curing Concrete Test
Specimens in the Field

(1990a) Slump of Hydraulic Cement Concrete
(1991) Sheet Materials for Curing Concrete
(1990) Sampling Freshly Mixed Concrete

(1978) Air Content of Freshly Mixed Concrete
by the Volumetric Method

(1991) Air Content of Freshly Mixed Concrete
by the Pressure Method

(1989) Liquid Membrane-Forming Compounds for
Curing Concrete

(1983; R 1991) Preformed Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bituminous Types)

(1984) Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete Paving
and Structural Construction

{1988) Standard Specification for Joint
Sealants, Cold-Applied, Non-Jet-Fuel-
Resistant, for Rigid and Flexible Pavements
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1.

FEDERAL SPECIFICATIONS (FS)

FS CCC-C-467 (Rev C; Notice 1) Cloth, Burlap, Jute (or
Kenaf)
FS SS-S-1401 (Rev C; Notice 1) Sealant, Joint, Non-Jet-

Fuel-Resistant, Hot-Applied, for Portland
Cement and Asphalt Concrete Pavements

2 SUBMITTALS

The following shall be submitted in accordance with Section 01300 -
SUBMITTALS:

SD-09 Reports

Field Quality Control.

Copies of all test reports within 24 hours of completion of the test.
SD-18 Records

Concrete.

Copies of certified delivery tickets for all concrete used in the
construction.

.3 WEATHER LIMITATIONS

.3.1 Placing During Cold Weather

Concrete placement shall be discontinued when the air temperature reaches
40 degrees F and is falling. Placement may begin when the air temperature
reaches 35 degrees F and is rising. Provisions shall be made to protect
the concrete from freezing during the specified curing period. If
necessary to place concrete when the temperature of the air, aggregates, or
water is below 35 degrees F, placement shall be approved in writing.
Approval shall be contingent upon full conformance with the following
provisions. The underlying material shall be prepared and protected so
that it is entirely free of frost when the concrete is deposited. Mixing
water and/or aggregates shall be heated as necessary to result in the
temperature of the in-place concrete being between 50 and 85 degrees F.
Methods and equipment for heating shall be approved. The aggregates shall
pe free of ice, snow, and frozen lumps pefore entering the mixer. Covering
and other means shall be provided for maintaining the concrete at a
temperature of at least 50 degrees F for not less than 72 hours after
placing, and at a temperature above freezing for the remainder of the
curing period.

.3.2 Placing During Warm Weather

The temperature of the concrete as placed shall not exceed 85 degrees F
except where an approved retarder is used. The mixing water and/or
aggregates shall be cooled, if necessary, to maintain a satisfactory
placing temperature. In no case shall the placing temperature exceed 95
degrees F.
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1.

4 PLANT, EQUIPMENT, MACHINES, AND TOOLS
4.1 General Reguirements

Plant, equipment, machines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at all
times. The equipment shall have the capability of producing the required
product, meeting grade controls, thickness control and smoothness
requirements as specified. Use of the equipment shall be discontinued if
it produces unsatisfactory results. The Contracting Officer shall have
access at all times to the plant and equipment to ensure proper operation
and compliance with specifications.

.4.2 Slip Form Equipment

Slip form paver or curb forming machine, will be approved based on trial
use on the job and shall be self-propelled, automatically controlled,
crawler mounted, and capable of spreading, consolidating, and shaping the
plastic concrete to the desired cross section in one pass.

PART 2 - PRODUCTS

2.

1 CONCRETE

Concrete shall conform to the applicable requirements of Section 03300
CONCRETE FOR BUILDING CONSTRUCTION except as otherwise specified. Concrete
shall have a minimum compressive strength of 3500 psi at 28 days. Maximum
size of aggregate shall be 1-1/2 inches.

1.1 Air Content

Mixtures shall have air content by volume of concrete of 5 to 7 percent,
based on measurements made immediately after discharge from the mixer.

.1.2 Slump

The concrete slump shall be 2 inches plus or minus 1 inch where determined
in accordance with ASTM C 143.

.1.3 Reinforcement Steel

Reinforcement bars shall conform to ASTM A 615, ASTM A 616, or ASTM A 617.
Wire mesh reinforcement shall conform to ASTM A 185.

.2 CONCRETE CURING MATERIALS

2.1 Impervious Sheet Materials

Impervious sheet materials shall conform to ASTM C 171, type optional,
except that polyethylene film, if used, shall be white opaque.

2.2 Burlap

Burlap shall conform to FS CCC-C-467.

.2.3 White Pigmented Membrane-Forming Curing Compound

White pigmented membrane-forming curing compound shall conform to ASTM C
309, Type 2.
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.3 CONCRETE PROTECTION MATERIALS

Concrete protection materials shall be a linseed o0il mixture of equal
parts, by volume, of linseed oil and either mineral spirits, naphtha, or
turpentine. At the option of the contractor, commercially prepared linseed
0il mixtures, formulated specifically for application to concrete to
provide protection against the action of deicing chemicals may be used,
except that emulsified mixtures are not acceptable.

.4 JOINT FILLER STRIPS
4.1 Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed
fiberboard.

.4.2 Expansion Joint Filler, Premolded

Expansion joint filler, premolded, shall ccnform to ASTM D 1751 or ASTM D
1752, 3/8-inch thick, unless otherwise indicated.

.5 JOINT SEALANTS

.5.1 Joint Sealant, Cold-Applied

Joint sealant, cold-applied shall conform to COE CRD-C 527.
.5.2 Joint Sealant, Hot-Poured

Joint sealant, hot-poured shall conform to FS S5-S-1401.

.6 FORM WORK

Form work shall be designed and constructed to insure that the finished
concrete will conform accurately to the indicated dimensions, lines, and
elevations, and within the tolerances specified. Forms shall be of wood or
steel, straight, of sufficient strength to resist springing during
depositing and consolidating concrete. Wood forms shall be surfaced plank,
2-inch nominal thickness, straight and free from warp, twist, loose knots,
splits or other defects. Wood forms shall have a nominal length of 10
feet. Radius bends may be formed with 3/4-inch boards, laminated to the
required thickness. Steel forms shall be channel-formed sections with a
flat top surface and with welded braces at each end and at not less than
two intermediate points. Ends of steel forms shall be interlocking and
self-aligning. Steel forms shall include flexible forms for radius
forming, cecrner forms, form spreaders, and fillers. Steel forms shall have
a nominal length of 10 feet with a minimum of two welded stake pockets per
form. Stake pins shall be solid steel rods with chamfered heads and
pointed tips designed for use with steel forms.

.6.1 Sidewalk Forms

Sidewalk forms shall be of a height equal to the full depth of the finished
sidewalk.

.6.2 Header Curb and Curb and Gutter Forms

Curb and gutter outside forms shall have a height equal to the full depth
of the curb or gutter. The inside form of curb shall have batter as
indicated and shall be securely fastened to and supported by the outside
form. Rigid forms shall be provided for curb returns, except that benders
or thin plank forms may be used for curb or curb returns with a radius of
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10 feet or more, where grade changes occur in the return, or where the
central angle is such that a rigid form with a central angle cf 90 degrees
cannot be used. Back forms for curb returns may be made of 1-1/2 inch
benders, for the full height of the curb, cleated together.

PART 3 - EXECUTION

3.

1 SUBGRADE PREPARATION

The subgrade shall be constructed to the specified grade and cross section
prior to concrete placement. Subgrade shall be placed and compacted to
conform with applicable requirements of Section 02210 GRADING.

1.1 Sidewalk Subgrade

The subgrade shall be tested for grade and cross section with a template
extending the full width of the sidewalk and supported between side forms.

1.2 Curb and Gutter Subgrade

The subgrade shall be tested for grade and cross section by means of a
template extending the full width of the curb and gutter. The subgrade
shall be of materials equal in bearing quality to the subgrade under the
adjacent pavement.

.1.3 Maintenance of Subgrade

The subgrade shall be maintained in a smooth, compacted condition in
conformity with the required section and established grade until the
concrete is placed. The subgrade shall be in a moist condition when
concrete is placed. The subgrade shall be prepared and protected so as to
produce a subgrade free from frost when the concrete is deposited.

2 FORM SETTING

Forms shall be carefully set to the indicated alignment, grade and
dimensions. Forms shall be held rigidly in place by a minimum of three
stakes per form placed at intervals not to exceed 4 feet. Corners, deep
sections, and radius bends shall have additional stakes and braces, as
required. Clamps, spreaders, and braces shall be used where required to
insure rigidity in the forms. Forms shall be removed without injuring the
concrete. Bars or heavy tools shall not be used against the concrete in
removing the forms. Any concrete found defective after form removal shall
be promptly and satisfactorily repaired. Forms shall be cleaned and coated
with form o0il each time before concrete is placed. Wood forms may,
instead, be thoroughly wetted with water before concrete is placed, except
that with probable freezing temperatures, oiling is mandatory.

2.1 Sidewalks

Forms for sidewalks shall be set with the upper edge true to line and grade
with an allowable teclerance of 1/8 inch in any 10-foot long section. After
forms are set, grade and alignment shall be checked with a 10-foot
straightedge. Forms shall have a transverse slope as indicated with the
low side adjacent to the roadway. Side forms shall not be removed for 12
hours after finishing has been completed.

2.2 Curbs and Gutters

The forms of the front of the curb shall be removed not less than 2 hours
nor more than 6 hours after the concrete has been placed. Forms back of
curb shall remain in place until the face and top of the curb have been
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finished as specified for concrete finishing. Gutter forms shall not be
removed while the concrete is sufficiently plastic to slump in any
direction.

.3 SIDEWALK CONCRETE PLACEMENT AND FINISHING

.3.1 Formed Sidewalks

Concrete shall be placed in the forms in one layer of such thickness that
when consolidated and finished the sidewalks will be of the thickness
indicated. After concrete has been placed in the forms, a strike-off
guided by side forms shall be used to bring the surface to proper section
to be compacted. The concrete shall be consolidated with an approved
vibrator, and the surface shall be finished to grade with a wood float,
bull float, or darby, edged and broom finished.

.3.2 Concrete Finishing

After straightedging, when most of the water sheen has disappeared, and
just before the concrete hardens, the surface shall be finished to a smooth
and uniformly fine granular or sandy texture free of waves, irregularities,
or tool marks. A scored surface shall be produced by brooming with a
fiber-bristle brush in a direction transverse to that of the traffic.

.3.3 Edge and Joint Finishing

All slab edges, including those at formed joints, shall be finished
carefully with an edger having a radius of 1/8 inch. Transverse joint
shall be edged before brooming, and the brooming shall eliminate the flat
surface left by the surface face of the edger. Corners and edges which
have crumbled and areas which lack sufficient mortar for proper finishing
shall be cleaned and filled solidly with a properly proportioned mortar
mixture and then finished.

.3.4 Surface and Thickness Tolerances

Finished surfaces shall not vary more than 5/16 inch from the testing edge
of a 10-foot straightedge. Permissible deficiency in section thickness
will be up to 0.25 inch.

.4 CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING
4.1 Formed Curb and Gutter

Concrete shall be placed to the section required in a single 1lift.
Consclidation shall be achieved by using approved mechanical vibrators.

.4.2 Concrete Finishing

Exposed surfaces shall be floated and finished with a smooth wood float
until true to grade and section and uniform in texture. Floated surfaces
shall then be brushed with a fine-hair brush with longitudinal strokes.

The edges of the gutter and top of the curb shall be rounded with an edging
tool to a radius of 1/2 inch. Immediately after removing the front curb
form, the face of the curb shall be rubbed with a wood or concrete rubbing
block and water until blemishes, form marks, and tool marks have been
removed. The front curb surface, while still wet, shall be brushed in the
same manner as the gutter and curb top. The top surface of gutter and
entrance shall be finished to grade with a wood float.
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3.

4.3 Joint Finishing

Curb edges .at formed joints shall be finished as indicated.

.4.4 Surface and Thickness Tolerances

Finished surfaces shall not vary more than 1/4 inch from the testing edge
of a 10-foot straightedge. Permissible deficiency in section thickness
will be up to 0.25 inch.

.5 SIDEWALK JOINTS

Sidewalk joints shall be constructed to divide the surface into rectangular
areas. Transverse contraction joints shall be spaced at a distance equal
to the sidewalk width or 5 feet on centers, whichever is less, and shall be
continuous across the slab. Longitudinal contraction joints shall be
constructed along the centerline of all sidewalks 10 feet or more in width.
Transverse expansion joints shall be installed at sidewalk returns and
opposite expansion joints in adjoining curbs. Where the sidewalk is not in
contact with the curb, transverse expansion joints shall be installed as
indicated. Expansion joints shall be formed about structures and features
which project through or into the sidewalk pavement, using joint filler of
the type, thickness, and width indicated.

.5.1 Contraction Joints

The contraction joints shall be formed in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at least one-fourth of
the sidewalk slab thickness, using a jointer to cut the groove, or by
sawing a groove in the hardened concrete with a power-driven saw, unless
otherwise approved. Sawed joints shall be constructed by sawing a groove
in the concrete with a 1/8-inch blade to the depth indicated. An ample
supply of saw blades shall be available on the job before concrete
placement is started, and at least one standby sawing unit in good working
order shall be available at the jobsite at all times during the sawing
operations.

.5.2 Expansion Joints

Expansion joints shall be formed with 3/8 inch joint filler strips. Joint
filler shall be placed with top edge 1/4 inch below the surface and shall
be held in place with steel pins or other devices to prevent warping of the
filler during floating and finishing. Immediately after finishing
operations are completed, joint edges shall be rounded with an edging tocl
having a radius of 1/8 inch, and concrete over the joint filler shall be
removed. At the end of the curing period, expansion joints shall be
carefully cleaned and filled with joint sealer.

The joint opening shall be thoroughly cleaned before the sealing material
is placed. Sealing shall be done so that the material will not be spilled
on exposed surfaces of the concrete. Concrete at the joint shall be
surface dry and atmospheric and concrete temperatures shall be above 50
degrees F at the time of application of joint sealing material. Excess
material on exposed surfaces of the concrete shall be removed immediately
and concrete surfaces cleaned.

.5.3 Reinforcement Steel Placement

Reinforcement steel shall be accurately and securely fastened in place with
suitable supports and ties before the concrete is placed.
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6 HEADER CURB AND CURB AND GUTTER JOINTS

Curb and gutter joints shall be constructed at right angles to the line of
curb and gutter.

.6.1 Contraction Joints

Contraction joints shall be constructed directly opposite contracticn
joints in abutting portland cement concrete pavements and spaced so that
monolithic sections between curb returns will not be less than 5 feet nor
greater than 15 feet in length. Contraction joints shall be constructed by
means of 1/8-inch thick separators and of a section conforming to the cross
section of the curb and gutter. Separators shall be removed as soon as
practicable after concrete has set sufficiently to preserve the width and
shape of the joint and prior to finishing.

.6.2 Expansion Joints

Expansion joints shall be formed by means of preformed expansion joint
filler material cut and shaped to the cross section of curb and gutter.
Expansion joints shall be provided in curb and gutter directly opposite
expansicn joints of abutting portland cement concrete pavement, and shall
be of the same type and thickness as joints in the pavement. Where curb
and gutter do not abut portland cement concrete pavement, expansion joints
at least 3/8 inch in width shall be provided at intervals not exceeding 120
feet. Expansion joints shall be provided in nonreinforced concrete gutter
at locations indicated. Expansion joints shall be sealed immediately
following curing of the concrete or as soon thereafter as weather
conditions permit.

Expansion joints and the top l-inch depth of curb and gutter
contraction-joints shall be sealed with joint sealer. The joint opening
shall be thoroughly cleaned before the sealing material is placed. Sealing
shall be done so that the material will not be spilled on exposed surfaces
of the concrete. Concrete at the joint shall be surface dry and
atmospheric and concrete temperatures shall be above 50 degrees F at the
time of application of joint sealing material. Excess material on exposed
surfaces of the concrete shall be removed immediately and concrete surfaces
cleaned.

.7 CURING AND PROTECTION

7.1 General Requirements

Concrete shall be protected against loss of moisture and rapid temperature
changes for at least 7 days from the beginning of the curing operation.
Unhardened concrete shall be protected from rain and flowing water. All
equipment needed for adequate curing and protection of the concrete shall
be on hand and ready for use before actual concrete placement begins.
Protection shall be provided as necessary to prevent cracking of the
pavement due to temperature changes during the curing period.

.7.1.1 Mat Method

The entire exposed surface shall be covered with two or more layers of
burlap. Mats shall overlap each other at least 6 inches. The mat shall be
thoroughly wetted with water prior to placing on concrete surface and shall
be kept continuously in a saturated condition and in intimate contact with
concrete for not less than 7 days.
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3.7.1.2 Impervious Sheeting Method

The entire exposed surface shall be wetted with a fine spray of water and
then covered with impervious sheeting material. Sheets shall be laid
directly on the concrete surface with the light-colored side up and
overlapped 12 inches when a continuous sheet is not used. The curing
medium shall not be less than 18-inches wider than the concrete surface to
be cured, and shall be securely weighted down by heavy wood planks, or a
bank of moist earth placed along edges and laps in the sheets. Sheets
shall be satisfactorily repaired or replaced if torn or otherwise damaged
during curing. The curing medium shall remain on the concrete surface to
be cured for not less than 7 days.

.7.1.3 Membrane Curing Method

A uniform coating of white-pigmented membrane-curing compound shall be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has disappeared from the finished surface.
Formed surfaces shall be coated immediately after the forms are removed and
in no case longer than 1 hour after the removal of forms. Concrete shall
not be allowed to dry before the application of the membrane. If any
drying has occurred, the surface of the concrete shall be moistened with a
fine spray of water and the curing compound applied as soon as the free
water disappears. Curing compound shall be applied in two coats by
hand-operated pressure sprayers at a coverage of approximately 200 square
feet per gallon for both coats. The second coat shall be applied in a
direction approximately at right angles to the direction of application of
the first coat. The compound shall form a uniform, continuous, coherent
film that will not check, crack, or peel and shall be free from pinholes or
other imperfections. If pinholes, abrasion, or other discontinuities
exist, an additional coat shall be applied to the affected areas within 30
minutes. Concrete surfaces that are subjected to heavy rainfall within 3
hours after the curing compound has been applied shall be resprayed by the
method and at the coverage specified above. Areas where the curing
compound is damaged by subsequent construction operations within the curing
period shall be resprayed. Necessary precautions shall be taken to insure
that the concrete is properly cured at sawed joints, and that no curing
compound enters the joints. The top of the joint opening and the joint
groove at exposed edges shall be tightly sealed before the concrete in the
region of the joint is resprayed with curing compound. The method used for
sealing the joint groove shall prevent loss of moisture from the joint
during the entire specified curing period. Approved standby facilities for
curing concrete pavement shall be provided at a location accessible to the
jobsite for use in the event of mechanical failure of the spraying
equipment or other conditions that might prevent correct application of the
membrane-curing compound at the proper time. Concrete surfaces to which
membrane-curing compounds have been applied shall be adequately protected
during the entire curing period from pedestrian and vehicular traffic,
except as required for joint-sawing operations and surface tests, and from
any other possible damage to the continuity of the membrane.

7.2 Backfilling

After curing, debris shall be removed and the area adjoining the concrete
shall be backfilled, graded, and compacted to conform to the surrounding
area in accordance with lines and grades indicated.

7.3 Protection

Completed concrete shall be protected from damage until accepted. The
Contractor shall repair damaged concrete and clean concrete discolored
during construction. Concrete that is damaged shall be removed and
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reconstructed for the entire length between regularly scheduled joints.
Refinishing the damaged portion will not be acceptable. Removed damaged
portions shall be disposed of as directed.

.7.4 Protective Coating

Protective coating of linseed oil mixture shall be applied to the
exposed-to-view concrete surface.

.7.4.1 Application

Curing and backfilling operation shall be completed prior to applying
protective coating. Concrete shall be surface dry and thoroughly clean
before each application. Coverage shall be not more than 50 square yards
per gallon for first application and not more than 70 square yards per
gallon for second application, except that the number of applications and
coverage for each application for commercially prepared mixture shall be in
accordance with the manufacturer's instructions. Coated surfaces shall be
protected from vehicular and pedestrian traffic until dry.

.7.4.2 Precautions

Protective coating shall not be heated by direct application of flame or
electrical heaters and shall be protected from exposure to open flame,
sparks, and fire adjacent to open containers or applicators. Material
shall not be applied at temperatures lower than 50 degrees F.

.8 FIELD QUALITY CONTROL

.8.1 General Regquilirements

The Contractor shall perform the inspection and tests described and meet
the specified requirements for inspection details and frequency of testing.
Based upon the results of these inspections and tests, the Contractor shall
take the action and submit reports as required below, and any additional
tests to insure that the requirements of these specifications are met.

.8.2 Concrete Testing

.8.2.1 Strength Testing

The Contractor shall provide molded concrete specimens for strength tests.
Samples of concrete placed each day shall be taken not less than once a day
nor less than once for every 250 cubic yards of concrete. The samples for
strength tests shall be taken in accordance with ASTM C 172. Cylinders for
acceptance shall be molded in conformance with ASTM C 31 by an approved
testing laboratory. Each strength test result shall be the average of two
test cylinders from the same concrete sample tested at 28 days, unless
otherwise specified or approved. Concrete specified on the basis of
compressive strength will be considered satisfactory if the averages of all
sets of three consecutive strength test results equal or exceed the
specified strength, and no individual strength test result falls below the
specified strength by more than 500 psi.

.8.2.2 Air Content

Air content shall be determined in accordance with ASTM C 173 or ASTM C
231. ASTM C 231 shall be used with concretes and mortars made with
relatively dense natural aggregates. Two tests for air content shall be
made on randomly selected batches of each class of concrete placed during
each shift. Additional tests shall be made when excessive variation in
concrete workability is reported by the placing foreman or the Government
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inspector. If results are out of tolerance, the placing foreman shall be
notified and he shall take appropriate action to have the air content
corrected at the plant. Additional tests for air content will be performed
on each truckload of material until such time as the air content is within
the tolerance specified.

.8.2.3 Slump Test

Two slump tests shall be made on randomly selected batches of each class of
concrete for every 250 cubic yards, or fraction thereof, of concrete placed
during each shift. Additional tests will be performed when excessive
variation in the workability of the concrete is noted or when excessive
crumbling or slumping is noticed along the edges of slip-formed concrete.

.8.3 Thickness Evaluation

The anticipated thickness of the concrete shall be determined prior to
placement by pa551ng a template through the formed section or by measuring
the depth of opening of the extrusion template of the curb forming machine.
If a slip form paver is used for sidewalk placement, the subgrade shall be
true to grade prior to concrete placement and the thickness will be
determined by measuring each edge of the completed slab.

.8.4 Surface Evaluation

The finished surface of each category of the completed work shall be
uniform in color and free of blemishes and form or tool marks.

.9 SURFACE DEFICIENCIES AND CORRECTIONS

.9.1 Thickness Deficiency

When measurements indicate that the completed concrete section is deficient
in thickness by more than 0.25 inch the deficient section will be removed,
between regularly scheduled joints, and replaced.

.9.2 High Areas

In areas not meeting surface smoothness and plan grade requirements, high
areas shall be reduced either by rubbing the freshly finished concrete with
carborundum brick and water when the concrete is less than 36 hours old or
by grinding the hardened concrete with an approved surface grinding machine
after the concrete is 36 hours old or more. The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 1/4 inch.
All pavement areas requiring grade or surface smoothness corrections in
excess of the limits specified above shall be removed and replaced.

.9.3 Appearance

Exposed surfaces of the finished work will be inspected by the Government
and any deficiencies in appearance will be identified. Areas which exhibit
excessive cracking, discoloration, form marks, or tool marks or which are
otherwise inconsistent with the overall appearances of the work shall be
removed and replaced.

--~00o0- -
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SECTION 02551 - BITUMINOUS PAVING FOR ROADS,
STREETS AND OPEN STORAGE AREAS

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(ARASHTO)

AASHTO T 182 (1978) Coating and Stripping of Bitumen
Aggregate Mixtures

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 117 (1990) Materials Finer than 75-micrometer
(No 200) Sieve in Mineral Aggregates by
Washing

ASTM C 127 (1988) Specific Gravity and Absorption of
Coarse Aggregate

ASTM C 128 (1988) Specific Gravity and Absorption of
Fine Aggregate

ASTM C 136 (1984a) Sieve Analysis of Fine and Coarse
Aggregates

ASTM C 183 (1988) Sampling and the Amount of Testing
of Hydraulic Cement

ASTM D 75 (1987) Sampling Aggregates

ASTM D 140 (1988) Sampling Bituminous Materials

ASTM D 1559 (1989) Resistance to Plastic Flow of
Bituminous Mixtures using Marshall
Apparatus

ASTM D 2041 (1990) Theoretical Maximum Specific Gravity

and Density of Bituminous Paving Mixtures

ASTM D 2172 (1988) Quantitative Extraction of Bitumen
from Bituminous Paving Mixtures

ASTM D 2216 (1990) Laboratory Determination of Water
(Moisture) Content of Soil, Rock, and
Soil-Aggregate Mixtures

ASTM D 2726 (1990) Bulk Specific Gravity of Compacted
Bituminous Paving Mixture using Saturated
Surface-Dry Specimans

ASTM D 2950 (1991) Density of Bituminous Concrete in
Place by Nuclear Methods
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ASTM D 3515 (1989) Hot-Mixed, Hot-Laid Bituminous
Paving Mixtures

NEW MEXICO STATE HIGHWAY AND TRANSPORTATION DEPARTMENT STANDARD
SPECIFICATIONS: (NMSHTD)

NMSHTD-01 {1994) Standard Specifications for Highway
and Bridge Construction, Section 401, Type
I, Gradation C.

.2 SUBMITTALS

The following shall be submitted in accordance with Section 01300 -
SUBMITTALS:

SD-09 Reports
Bituminous Pavement.
Copies of test results.
.3 PLANT, EQUIPMENT, MACHINES, AND TOOLS

.3.1 General

The bituminous plant shall be of such capacity to produce the quantities
of bituminous mixtures required. Hauling equipment, paving machines,
rollers, miscellaneous equipment, and tools shall be provided in
sufficient numbers and capacity and in proper working condition to place
the bituminous paving mixtures at a rate equal to the plant output.

.3.2 Straightedge

The Contractor shall furnish and maintain at the site, in good condition,
one 12-foot straightedge for each bituminous paver. Straightedge shall be
made available for Government use. Straightedges shall be constructed of
aluminum or other lightweight metal and shall have blades of box or
box-girder cross section with flat bottom reinforced to insure rigidity
and accuracy. Straightedges shall have handles to facilitate movement on

pavement.
.4 WEATHER LIMITATIONS

Unless otherwise directed, bituminous courses shall not be constructed
when temperature of the surface of the existing pavement or base course is
below 40 degrees F.

.5 PROTECTION OF PAVEMENT

After final rolling, no vehicular traffic of any kind shall be permitted
on the pavement until the pavement has cooled to 140 degrees F.

.6 GRADE AND SURFACE-SMOOTHNESS REQUIREMENTS
Finished surface of bituminous courses, when tested as specified below,

shall conform to gradeline and elevations shown and to surface-smoothness
requirements specified.
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6.1 Plan Grade

The grade of the completed surface shall not deviate more than 0.05 foot
from the plan grade.

.6.2 Surface Smoothness

When a 12-foot straightedge is laid on the surface parallel with the
centerline of the paved area or transverse from crown to pavement edge,
the surface shall vary not more than 1/4 inch from the straightedge.

.7 GRADE CONTROL

Lines and grades shall be established and maintained by means of line and
grade stakes placed at site of work in accordance with the SPECIAL
CLAUSES. Elevations of bench marks used by the Contractor for controlling
pavement operations at the site of work will be determined, established,
and maintained by the Government. Finished pavement elevations shall be
established and controlled at the site of work by the Contractor in
accordance with bench mark elevations furnished by the Contracting
Officer.

.8 SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor.
Sampling and testing shall be performed by a Government approved
commercial testing laboratory. Unless otherwise specified, sampling shall
be in accordance with ASTM D 75 for aggregates, ASTM C 183 for mineral
filler, and ASTM D 140 for bituminous material. Copies of test results
shall be furnished to the Contracting Officer. Approval of a source does
not relieve the Contractor of responsibility for delivery at the job site
of materials meeting the requirements herein.

.8.1 Tests Required
.8.1.1 Plant Mix

.8.1.1.1 Hot Bin Gradations

Hot bin gradations (cold-feed gradation when drum mix plant is used),
shall be tested in accordance with ASTM C 136 and ASTM C 117. A minimum of
one test will be conducted per every 200 tons of wearing course mix placed
or fraction thereof, and a minimum of one test conducted per every 350
tons of intermediate course mix placed or fraction thereof.

.8.1.1.2 Marshall Specimens

Marshall Specimens shall be taken in accordance with ASTM D 1559. At
least one set of specimens shall be taken per each 200 tons of wearing
course mix placed, and one set of specimens shall be taken per each 350
tons of intermediate course mix placed. However, not less than two sets of
specimens (three specimens per set) shall be taken in any one day
regardless of the quantity of mix placed.

.8.1.1.3 Asphalt Extractions

Asphalt extractions shall be performed in accordance with ASTM D 2172,
Method A or B. At least one asphalt extraction shall be conducted per day.
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1.8.1.2 Field Density Tests

Field Density Tests shall be conducted in accordance with ASTM D 2950. A
minimum of one test will be conducted per every 200 tons of wearing course
mix placed or fraction thereof, and a minimum of one test conducted per
every 350 tons of intermediate course mix placed or fraction thereof.

.8.1.3 Thickness Measurements

Thickness Measurements shall be taken at a minimum of one measurement for
each 1000 square yards of mix placed.

.9 DELIVERY, STORAGE, AND HANDLING OF MATERIALS

.9.1 Mineral Aggregates

Mineral aggregates shall be delivered to the site of the bituminous mixing
plant and stockpiled in such manner as to preclude fracturing of aggregate
particles, segregation, contamination, or intermingling of different
materials in the stockpiles or cold-feed hoppers. Mineral filler shall be
delivered, stored, and introduced into the mixing plant in a manner to
preclude exposure to moisture or other detrimental conditions.

.9.2 Bituminous Materials

Bituminous materials shall be maintained at appropriate temperature during
storage but shall not be heated by application of direct flame to walls of
storage tanks or transfer lines. Storage tanks, transfer lines, and weigh
buckets shall be thoroughly cleaned before a different type or grade of
bitumen is introduced into the system. The asphalt cement shall be heated
sufficiently to allow satisfactory pumping of the material; however, the
storage temperature shall be maintained below 300 degrees F.

.10 ACCESS TO PLANT AND EQUIPMENT

The Contracting Officer shall have access at all times to all parts of the
paving plant for checking adequacy of the equipment in use; inspecting
operation of the plant; verifying weights, proportions, and character of
materials; and checking temperatures maintained in preparation of the
mixtures.

PART 2 - PRODUCTS

2.1 HOT-MIX SURFACE COURSE

Bituminous hot-mix surface course shall conform to the requirements of
NMSHTD-01 for "Plant Mix Bituminous Pavement (PMBP)" Section 401, except
as specified hereinafter.

.1.1 Asphalt Material

Asphalt material for the surface course shall be asphalt cement, Grade
AC-10, conforming to NMSHTD-01 for "Bituminous Materials,” Section 402.
Bsphalt material shall come from a source approved for use by the New
Mexico State Highway and Transportation Department. The seal number from
the tank and the number of the New Mexico State Highway and Transportation
Department's Laboratory test report shall be furnished to the Contracting
Officer, or the Contractor shall furnish a test report certifying that the
material meets the specified requirements.
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1.2 Asphalt Concrete

Asphalt concrete shall be Type I, gradation C.

.1.3 State Specification Modifications

New Mexico State Highway and Transportation Department Standard
Specification shall be modified as follows:

(a) Material retained on the No. 10 screen shall not exceed 65
percent.

(b)' Density and stability requirements shall not apply.
(c) Construction methods paragraph shall not apply.

(d) The measurement and payment paragraphs shall not apply.

.2 PROPORTIONING OF MIXTURE

.2.1 Job Mix Formula (JMF)

The JMF for the bituminous mixture will be furnished by the Contractor to
the Contracting Officer for approval. No payment will be made for
mixtures produced prior to the approval of the JMF. The formula will
indicate the percentage of each stockpile and mineral filler, the
percentage of each size aggregate, the percentage of bitumen, and the
temperature of the completed mixture when discharged from the mixer. The
tolerances specified in NMSHTD-01l, Section 401, will be allowed for
asphalt content, temperature, and aggregate grading for tests conducted on
the mix as discharged from the mixing plant. Bituminous mix that deviates
more than 25 degrees F. from the JMF shall be rejected. The JMF may be
adjusted during construction to improve paving mixtures, as directed,
without adjustments in the contract prices.

.2.2 Test Properties of Bituminous Mixtures

Finished mixture shall meet requirements described below when tested in
accordance with ASTM D 1559. All samples will be compacted with 50 blows
of specified hammer on each side of sample. When bituminous mixture fails
to meet the requirements specified below, the paving operation shall be
stopped until the cause of noncompliance is determined and corrected.

.2.2.1 Stability, Flow, and Voids

Requirements for stability, flow, and voids are shown in TABLES I and II
for nonabsorptive and absorptive aggregates, respectively.

TABLE I . NONABSORPTIVE-AGGREGATE MIXTURE

Wearing Course

Stability minimum, pounds 1640
Flow maximum, 1/100-inch units 16
Voids total mix, percent (1) 3-5
Voids filled with bitumen, percent (2) 75-85

(1) The Contracting Officer may permit deviations from limits specified
when gyratory method of design is used to develop the JMF.
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a. Thickness of each lift shall be limited to 4 times the maximum
aggregate size

TABLE II . ABSORPTIVE-AGGREGATE MIXTURE

Wearing Course

Stability minimum, pounds 1640
Flow maximum, 1/100-inch units 16
Voids total mix, percent (1) 2-4
Voids filled with bitumen, percent (2) 80~-90

(1) The Contracting Officer may permit deviations from limits specified
when gyratory method of design is used to develop the JMF.

a. When the water-absorption value of the entire blend of aggregate
does not exceed 2.5 percent as determined in accordance with ASTM C 127
and ASTM C 128, the aggregate is designated as nonabsorptive. The
theoretical specific gravity computed from the apparent specific gravity
or ASTM D 2041 will be used in computing voids total mix and voids filled
with bitumen, and the mixture shall meet requirements in TABLE I.

b. When the water-absorption value of the entire blend of aggregate
exceeds 2.5 percent as determined in accordance with ASTM C 127 and ASTM C
128, the aggregate is designated as absorptive. The theoretical specific
gravity computed from the bulk-impregnated specific gravity method
contained in ASTM D 2726, or ASTM D 2041 shall be used in computing
percentages of voids total mix and voids filled with bitumen; the mixture
shall meet requirements in TABLE II.

c. Thickness of each 1ift shall be limited to 4 times the maximum
aggregate size.

.2.2.2 Stability

The index of retained stability must be greater than 75 percent as
determined by AASHTO T 182. When the index of retained stability is less
than 75, the aggregate stripping tendencies may be countered by the use of
hydrated lime or by treating the bitumen with an approved antistripping
agent. The hydrated lime is considered as mineral filler and should be
considered in the gradation requirements. The amount of hydrated lime or
antistripping agent added to bitumen shall be sufficient, as approved, to
produce an index of retained stability of not less than 75 percent. No
additional payment will be made to the Contractor for addition of
antistripping agent required.

PART 3 - EXECUTION

3.

1 BASE COURSE CONDITIONING

The surface of the base course will be inspected for adequate compaction
and surface tolerances specified in Section 02241 AGGREGATE BASE COURSE.
Unsatisfactory areas shall be corrected.

.2 PREPARATICN OF BITUMINOUS MIXTURES

Rates of feed of aggregates shall be regulated so that the moisture
content and temperature of aggregates will be within specified tolerances.
Aggregates, mineral filler, and bitumen shall be conveyed into the mixer
in proportionate quantities required to meet the JMF. Mixing time shall
be as required to obtain a uniform coating of the aggregate with the
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bituminous material. Temperature of bitumen at time of mixing shall not
exceed 300 degrees F. Temperature of aggregate and mineral filler in the
mixer shall not exceed 325 degrees F when bitumen is added. Overheated
and carbonized mixtures or mixtures that foam shall not be used.

.3 WATER CONTENT OF AGGREGATES

Drying operations shall reduce the water content of mixture to less than
0.75 percent. The water content test will be conducted in accordance with
ASTM D 2216; the weight of the sample shall be at least 500 grams. If the
water content is determined on hot bin samples, the water content will be
a weighted average based on composition of blend.

.4 STORAGE OF BITUMINOUS PAVING MIXTURE

Storage shall conform to the applicable requirements of ASTM D 3515;
however, in no case shall the mixture be stored for more than 4 hours.

.5 TRANSPORTATION OF BITUMINOUS MIXTURE

Transportation from paving plant to site shall be in trucks having tight,
clean, smooth beds lightly coated with an approved releasing agent to
prevent adhesion of the mixture to the truck bodies. Excessive releasing
agent shall be drained prior to loading. Each locad shall be covered with
canvas or other approved material of ample size to protect mixture from
weather and to prevent loss of heat. Loads that have crusts of cold,
unworkable material or that have become wet will be rejected. Hauling
over freshly placed material will not be permitted.

.6 SURFACE PREPARATION OF UNDERLYING COURSE

Prior to placing of the intermediate or wearing course, the underlying
course shall be cleaned of all foreign or objectionable matter with power
brooms and hand brooms.

.7 PRIME COATING

Surfaces of previously constructed base course shall be sprayed with a
coat of bituminous material conforming to Section 02559 BITUMINOUS PRIME
COAT.

.8 TACK COATING

Contact surfaces of previously constructed pavement, curbs, manholes, and
other structures shall be sprayed with a thin coat of bituminous material
conforming to Section 02558 BITUMINOUS TACK COAT.

.9 PLACING

Bituminous courses shall be constructed only when the base course or
existing pavement has no free water on the surface. Bituminous mixtures
shall not be placed without ample time to complete spreading and rolling
during daylight hours, unless approved satisfactory artificial lighting is
provided.

.9.1 Offsetting Joints

The wearing course shall be placed so that longitudinal joints of the
wearing course will be offset from joints in the intermediate course by at
least 1 foot. Transverse joints in the wearing course shall be offset by
at least 2 feet from transverse joints in the intermediate course.
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9.2 General Requirements for Use of Mechanical Spreader

Range of temperatures of mixtures, when dumped into the mechanical
spreader, shall be as determined by the Contracting Officer. Mixtures
having temperatures less than 225 degrees F when dumped into the
mechanical spreader shall not be used. The mechanical spreader shall be
adjusted and the speed regulated so that the surface of the course being
laid will be smooth and continuous without tears and pulls, and of such
depth that, when compacted, the surface will conform to the cross section
indicated. Placing with respect to center line areas with crowned
sections or high side of areas with one-way slope shall be as directed.
Placing of the mixture shall be as nearly continuous as possible, and
speed of placing shall be adjusted, as directed, to permit proper rolling.
When segregation occurs in the mixture during placing, the spreading
operation shall be suspended until the cause is determined and corrected.

.9.3 Placing Strips Succeeding Initial Strips

In placing each succeeding strip after initial strip has been spread and
compacted as specified below, the screen of the mechanical spreader shall
overlap the previously placed strip 2 to 3 inches and be sufficiently high
so that compaction produces a smooth dense joint. Mixture placed on the
edge of a previously placed strip by the mechanical spreader shall be
pushed back to the edge of the strip by use of a lute. Excess mixture
shall be removed and wasted.

.9.4 Handspreading in Lieu of Machine Spreading

In areas where the use of machine spreading is impractical, the mixture
shall be spread by hand. Spreading shall be in a manner to prevent
segregation. The mixture shall be spread uniformly with hot rakes in a
loose layer of thickness that, when compacted, will conform to required
grade, density, and thickness.

.10 COMPACTION OF MIXTURE

Rolling shall begin as soon after placing as the mixture will bear a
roller without undue displacement. Delays in rolling freshly spread
mixture will not be permitted. After initial rolling, preliminary tests
of crown, grade, and smoothness shall be made by the Contractor.
Deficiencies shall be corrected so that the finished course will conform
to requirements for grade and smoothness specified herein. After the
Contractor is assured of meeting crown, grade, and smoothness
requirements, rolling shall be continued until a mat density of 97.0 to
100.0 percent and a joint density of 95.0 to 100.0 percent of density of
laboratory-compacted specimens of the same mixture is obtained. Places
inaccessible to rollers shall be thoroughly compacted with hot hand
tampers.

.10.1 Correcting Deficient Areas

Mixtures that become contaminated or are defective shall be removed to the
full thickness of the course. Edges of the area to be removed shall be
cut so that sides are perpendicular and parallel to the direction of
traffic and so that the edges are vertical. Edges shall be sprayed with
bituminous materials conforming to Section 02558 BITUMINOUS TACK COAT.
Fresh paving mixture shall be placed in the excavated areas in sufficient
quantity so that the finished surface will conform to grade and smoothness
requirements. Paving mixture shall be compacted to the density specified
herein. Skin patching of an area that has been rolled shall not be
permitted.
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11 JOINTS

.11.1 General

Joints between old and new pavements, between successive work days, or
joints that have become cold (less than 175 degrees F) shall be made to
insure continuocus bond between the old and new sections of the course.
All joints shall have the same texture and smoothness as other sections of
the course. Contact surfaces of previcusly constructed pavements coated
by dust, sand, or other objectionable material shall be cleaned by
brushing or shall be cut back as directed. When directed by the
Contracting Officer, the surface against which new material is placed
shall be sprayed with a thin, uniform coat of bituminous material
conforming to Section 02558 BITUMINOUS TACK COAT. Material shall be
applied far enough in advance of placement of a fresh mixture to insure
adequate curing. Care shall be taken to prevent damage or contamination
of the sprayed surface.

.11.2 Transverse Joints

The roller shall pass over the unprotected end of a strip of freshly
placed material only when placing is discontinued or delivery of the
mixture is interrupted to the extent that the material in place may become
cold. 1In all cases, prior to continuing placement, the edge of previously
placed pavement shall be cut back to expose an even vertical surface for
full thickness of the course. In continuing placement of a strip, the
mechanical spreader shall be positioned on the transverse joint sco that
sufficient hot mixture will be spread to obtain a joint after relling that
conforms to the required density and smoothness specified herein.

.11.3 Longitudinal Joints

Edges of a previously placed strip shall be prepared such that the
pavement in and immediately adjacent to the joint between this strip and
the succeeding strip meets the requirements for grade, smoothness, and
density.

--000- -
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SECTION 02558

BITUMINOUS TACK COAT

PART 1 GENERAL

1.

1

1
1

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY OF TESTING AND MATERIALS (ASTM)

ASTM D 140 (1988) Sampling Bituminous Materials

ASTM D 977 (1991) Emulsified Asphalt

ASTM D 2028 (1976, R 1992) Cutback Asphalt (Rapid Curing Type)
ASTM D 2995 (1984; R 1989) Determining Application

Rate of Bituminous Distributors

NEW MEXICO STATE HIGHWAY AND TRANSPORTATION DEPARTMENT STANDARD
SPECIFICATIONS: (NMSHTD)

NMSHTD-01 (1994) Standard Specification for Highway and Bridge
Construction.

TEXAS STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORATION STANDARD
SPECIFICATIONS: (TSDHPT)

TSDHPT-01 (1982) Standard Specifications for Construction of
Highways, Streets and Bridges.

.2 SUBMITTALS

The following shall be submitted in accordance with Section 01300 SUBMITTAL
DESCRIPTIONS:

SD-09 Reports
Tests
Copies of all test results, within 24 hours of completion of tests.
Certified copies of the manufacturer's test reports indicating compliance

with applicable specified requirements, not less than 30 days before the
material is required in the work.

.3 PLANT, EQUIPMENT, MACHINES AND TOOLS

3.1 General Requirements

All plant, equipment, machines and tools used in the work shall be subject
to approval and shall be maintained in a satisfactory working condition at
all times.

3.2 Bituminous Distributor
The distributor shall have pneumatic tires of such size and number to

prevent rutting, shoving or otherwise damaging the base surface or other
layers in the pavement structure. The distributor shall be designed and
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equipped to spray the bituminous material in a uniform coverage at the
specified temperature, at readily determined and controlled rates with an
allowable variation from the specified rate of not more than plus or minus
5 percent, and at variable widths. Distributor equipment shall include a
separate power unit for the bitumen pump, full-circulation spray bars,
tachometer, pressure gauges, volume-measuring devices, adequate heaters for
heating of materials to the proper application temperature, a thermometer
for reading the temperature of tank contents, and a hand hose attachment
suitable for applying bituminous material manually to areas inaccessible to
the distributor. The distributor shall be equipped to circulate and
agitate the bituminous material during the heating process.

.3.3 Power Brooms and Power Blowers

Power brooms and power blowers shall be suitable for cleaning the surfaces
to which the tack coat is to be applied.

.4 WEATHER LIMITATIONS

Tack coat shall be applied only when the surface to receive the tack coat
is dry. Tack coat shall be applied only when the atmospheric temperature
in the shade is 10 degrees C (50 degrees F) or above and when the
temperature has not been below 2 degrees C (35 degrees F) for the 12 hours
prior to application.

PART 2 PRODUCTS

2.

1 BITUMINOUS MATERIAL

Asphaltic material shall be emulsified asphalt SS-1 or CSS-1 or cut-back
asphalt grade RC-250, conforming to the requirements of the NMSHTD-01, for
"Bituminous Materials", Secion 402; or conforming to the requirements of
TSDHPT-01 Specification , Item 300.

PART 3 EXECUTION

3.

1 PREPARATION OF SURFACE

Immediately before applying the tack coat all loose material, dirt, clay,
or other objectionable material shall be removed from the surface to be
treated. The area to be tacked shall also be dry and clean.

.2 APPLICATION RATE

Bituminous material for the tack coat shall be applied in quantities of not
less than 0.20 liter (0.05 gallon) nor more than 0.70 liter per square
meter {(0.15 gallon per square yard) of pavement surface. The exact
quantities within the range specified, which may be varied to suit field
conditions, will be determined by the Contracting Officer.

.3 APPLICATION TEMPERATURE

Asphalt application temperature shall provide an application viscosity
between 10 and 60 seconds, Saybolt Furol, or between 20 and 120 sg mm/sec,
(20 and 120 centistokes,) kinematic. Application temperatures shall be
within the following ranges.
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Liquid Asphalts

RC-250 75-120 degrees C

Paving Grade Asphalts

Emulsions

ss-1 20-70 degrees C
Css-1 20-70 degrees C

Liquid Asphalts

RC-250 165-250 degrees F*

Paving Grade Asphalts

Emulsions
SS-1 70-160 degrees F
Css-1 70-160 degrees F

*These temperature ranges exceed the flash point of the material and care
should be taken in their heating.

.4 APPLICATION

Following preparation and subsequent inspection of the surface, the tack
coat shall be applied at the specified rate with uniform distribution over
the surface to be treated. All areas and spots missed by the distributor
shall be properly treated with the hand spray. Following application of
the tack material and prior to application of the succeeding layer of
pavement, the tack shall be allowed to cure and to obtain evaporation of
any volatiles or moisture. Until the succeeding layer of pavement is
placed, the tacked area shall be maintained by protecting the surface
against damage and by repairing and retacking deficient areas at no
additional cost to the Government. If required, clean dry sand shall be
spread to effectively blot up any excess bituminous material. No smoking,
fires, or flames other than the heaters that are a part of the equipment
shall be permitted within 8 meters (25 feet) of heating, distributing, and
transferring operations of bituminous material other than bituminous
emulsions.

.5 FIELD QUALITY CONTROL

Samples of the bituminous material used will be obtained by the Contractor
as directed, under the supervision of the Contracting Officer. The sample
will be retained and tested by the Government at no cost to the Contractor.

.6 SAMPLING AND TESTING

.6.1 General Requirements

Sampling and testing shall be performed by a government approved commercial
testing laboratory. No work requiring testing will be permitted until the
facilities have been inspected and approved.
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.6.2 Sampling

The samples of bituminous material, unless otherwise specified, shall be in
accordance with ASTM D 140.

.6.3 Initial Sampling and Testing
.6.3.1 Bituminous Materials

Sources from which bituminous materials are to be obtained shall be
selected and notification thereof furnished the Contracting Officer within

15 days after the award of the contract.
.6.3.2 Calibration Test

The Contractor shall furnish all equipment, materials, and labor necessary
to calibrate the bituminous distributor. Calibration shall be made with
the approved job material and prior to applying the tack coat material to
the prepared surface. Calibration of the bituminous distributor shall be
in accordance with ASTM D 2995.

.6.3.3 Trial Applications

As a preliminary to providing the complete tack coat, three lengths of at
least 30 meters (100 feet) for the full width of the distributor bar shall
be tacked to evaluate the amount of tack that can be satisfactorily
applied. Unless otherwise authorized, the trial application rate of
pituminous materials shall be applied in the amount of 0.20 liters per
square meter. (0.05 gallons per square yard.) Other trial applications
shall be made using various amounts of material as may be deemed necessary.

.6.4 Sampling and Testing During Construction

Quality control sampling and testing shall be performed as required in
paragraph FIELD QUALITY CONTROL.

--00o0 - -
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SECTION 02559 - BITUMINOUS PRIME COAT

- PART 1 GENERAL
4 1.1  REFERENCES
-~ The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
haae designation only.
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
e
ASTM D 140 (1988) Sampling Bituminous Materials
i,
ASTM D 2027 (1976, R 1992), Cutback Asphalt (Medium-Curing
- Type)
oy ASTM D 2995 (1984; R 1989) Determining Application Rate of
Bituminous Distributors
it
NEW MEXICO STATE HIGHWAY AND TRANSPORTATION DEPARTMENT STANDARD
R SPECIFICATIONS: (NMSHTD)
i NMSHTD-01 (1994) Standard Specification for Highway and
Bridge Construction
iy
el TEXAS STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION STANDARD
SPECIFICATIONS: (TSDHPT)
o
TSDHPT-01 (1982) Standard Specification for Construction
e of Highways, Streets and Bridges
san 1.2 SUBMITTALS
- The following shall be submitted in accordance with Section 01300 SUBMITTAL
DESCRIPTIONS:
i
SD-09 Reports
S
Field Quality Control; Sampling and Testing
.Y

Copies of test results, within 24 hours of completion of tests. Sampling
S— and testing shall be performed by an approved commercial testing laboratory
or by facilities furnished by the Contractor.

- 1.3 PLANT, EQUIPMENT, MACHINES AND TOOLS
gl
1.3.1 General Requirements
- All plant, equipment, machines and tools used in the work shall be subject
-~ to approval and shall be maintained in a satisfactory working condition at
all times. The equipment shall be adequate and shall have the capability
o of producing the results specified.
-
sl
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1.3.2 Bituminous Distributor

The distributor shall have pneumatic tires of such size and number to
prevent rutting, shoving, or otherwise damaging the base surface or other
layers in the pavement structure. It shall be designed and equipped to
spray the bituminous material in a uniform double or triple lap at the
specified temperature, at readily determined and controlled rates with an
allowable variation from the specified rate of not more than plus or minus
5 percent, and at variable widths. Distributor equipment shall include a
separate power unit for the bitumen pump, full-circulation spray bars,
tachometer, pressure gauges, volume-measuring devices, adequate heaters for
heating of materials to the proper application temperature, a thermometer
for reading the temperature of tank contents, and a hand hose attachment
suitable for applying bituminous material manually to areas inaccessible to
the distributor. The distributor shall be equipped to circulate and
agitate the bituminous material during the heating process.

1.3.3 Power Brooms and Power Blowers

Power brooms and power blowers shall be suitable for cleaning the surfaces
to which the prime coat is to be applied.

1.3.4 Storage Tanks

Tanks shall be capable of heating the bituminous material, under effective
and positive control at all times, to the required temperature. Heating
shall be accomplished by steam coils, hot oil, or electricity. An armored
thermometer shall be affixed to the tank so that the temperature of the
bituminous material may be read at all times.

1.4 WEATHER LIMITATIONS

The prime coat shall be applied only when the subgrade or base course is
dry enough to promote uniform coverage and the desired penetration into the
treated surface. The prime coat shall be applied only when the atmospheric
temperature in the shade is 10 degrees C (50 degrees F) or above and when
the temperature has not been below 2 degrees C (35 degrees F) for the 12
hours prior to the application.

PART 2 PRODUCTS
2.1 BITUMINOUS MATERIAL

Asphaltic material shall be cut-back asphalt, grade MC-30, or MC-70,
conforming to the requirements of NMSHTD-01 for "Bituminous Materials”,
Section 402; or conforming to the requirements of TSDHPT Specifications,
Item 300.

PART 3 EXECUTION
3.1 PREPARATION OF SURFACE

Immediately before applying the prime coat, all loose material, dirt, clay,
or other objectionable material shall be removed from the surface to be
treated. To assure a uniform spread of the bituminous material, the
portion of the subgrade, subbase, or base course prepared for treatment, if
excessively dry, shall be lightly sprinkled with water immediately before
the application, as directed.
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.2 PRIME COATING
2.1 Application Rate

Bituminous material for the prime coat shall be applied in quantities of
not less than 0.70 liter (0.15 gallon) nor more than 1.80 liters per square
meter (0.40 gallon per square yard) of pavement surface. The exact
guantities within the range specified, which may be varied to suit field
conditions, will be determined by the Contracting Officer.

3.2.2 Application Temperature

NORMAL SPRAY APPLICATICN TEMPERATURES FOR

Cutback Asphalts

MC-30 29-87 degrees C
MC-70 50-107 degrees C

NORMAL SPRAY APPLICATION TEMPERATURES FOR

Cutback Asphalts

MC-30 85-190 degrees F
MC-70 120-225 degrees F

Cutback asphalt application temperature shall provide an application
viscosity between 10 and 60 seconds, Saybolt Furol, or between 20 and 120
sq mm/sec, (20 and 120 centistokes,) kinematic.

3.2.3 Application

Following preparation and subsequent inspection of the surface, the prime
coat shall be applied at the specified rate with uniform distribution over
the surface to be treated. To obtain uniform application of the prime coat
on the surface treated at the junction of previous and subsequent
applications, building paper shall be spread on the surface for a
sufficient distance back from the ends of each application so that the
prime coat may be started and stopped on the paper. Immediately after
application, the building paper shall be removed and destroyed. All areas
and spots missed by the distributor shall be properly treated with the hand
spray. Following application of the prime material, the surface shall be
allowed to cure without being disturbed for a period of at least 48 hours
or longer, as may be necessary to attain penetration into the treated
course and evaporation of the volatiles from prime material. As directed,
sand shall be spread to effectively blot up and cure any excess bituminous
material. Until the succeeding layer of pavement is placed, the primed
surface shall be maintained by protecting the surface against damage and by
repairing and repriming deficient areas at no additional cost to the
Government. No smoking, fire, or flames other than the heaters that are a
part of the equipment shall be permitted within 8 meters (25 feet) heating,
distributing, or transferring operation for bituminous materials other than
emulsions.

.3 FIELD QUALITY CONTROL
Samples of the bituminous material used will be obtained by the Contractor

as directed, under the supervision of the Contracting Officer. The sample
will be retained and tested by the Government at no cost to the Contractor.

02559-3



.4 SAMPLING AND TESTING
4.1 General Requirements

No work requiring testing will be permitted until the facilities have been
inspected and approved. The first test will be at the expense of the
Government. Costs incurred for subsequent inspections will be charged to
the Contractor.

.4.2 Sampling

The samples of bituminous material, unless otherwise specified, shall be
taken in accordance with ASTM D 140.

.4.3 Initial Sampling and Testing
.4.3.1 Bituminous Materials

Sources from which bituminous materials are to be obtained shall be
selected and notification thereof furnished the Contracting Officer within
15 days after the award of the contract. Certified copies of the
manufacturer's test reports indicating compliance with applicable specified
requirements shall be submitted to the Contracting Officer not less than 30
days before the material is required in the work.

.4.3.2 Calibration Test

The Contractor shall furnish all equipment, materials, and labor necessary
to calibrate the bituminous distributor. Calibration shall be made with
the approved job material and prior to applying the prime coat material to
the prepared surface. Calibration of the bituminous distributor shall be
in accordance with ASTM D 2995.

.4.3.3 Trial Applications

As a preliminary to providing the complete prime coat, three lengths of at
least 30 meters (100 feet) for the full width of the distributor bar shall
be primed to evaluate the amount of prime that can be satisfactorily
applied. Unless otherwise authorized, the trial application rate of
pituminous materials shall be applied in the amount of 1.10 liters per
square meter. (0.25 gallon per square yard.) Other trial applications
shall be made using various amounts of material as may be deemed necessary.

.4.4 Sampling and Testing During Construction

Quality control sampling and testing shall be performed as reguired in
paragraph FIELD QUALITY CONTROL.

--00o0- -
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SECTION 02660 - WATER LINES

PART 1 - GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE, INC. (ANSI)

ANSTI B1.20.1 (1983) Pipe Threads, General Purpose
(Inch).

ANSI Bl6.1 (1975) Cast Iron Pipe Flanges and
Flanged Fittings Class 25, 125, 250 and
800.

ANST B16.3 (1985) Malleable-Iron Threaded Fittings,
Classes 150 and 300.

ANSI B16.26 (1983) Cast Copper Alloy Fittings for
Flared Copper Tubes.

ANSTI B36.10M (1985) Welded and Seamless Wrought Steel
Pipe.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1784 {1981) Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl
Chloride) (CPVC) Compounds.

ASTM D 1785 (1988) Poly(Vinyl Chloride) (PVC)
: Plastic Pipe, Schedules 40, 80, and 120.

ASTM D 2241 (1988) Poly(Vinyl Chloride) (PVC)
Pressure-Rated Pipe (SDR Series).

ASTM D 2464 (1988) Threaded Poly(Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule
80.

ASTM D 2466 (1988) Poly(Vinyl Chloride) (PVC)
Plastic Pipe Fittings, Schedule 40.

ASTM D 2467 (1988) Socket-Type Poly(Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule
80.

ASTM D 2564 (1988) Solvent Cements for Poly(Vinyl
Chloride) (PVC) Plastic Pipe and
Fittings.

ASTM D 2657 (1990) Heat-Jointing Polyolefin Pipe and
Fittings

ASTM D 2855 (1983) Making Solvent-Cemented Joints
with Poly(Vinyl Chloride) (PVC) Pipe and
Fittings.
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ASTM

AMERICAN
AWWA
AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

F 477

WATER WORKS ASSOCIATION

B300
B301

C104

C105

C110

Cl1l1l

Cl51

C153

C500

C502

C504

C509

C600

C700

Cc701

C800

C900

(1976; R 1985) Elastomeric Seals
(Gaskets) for Joining Plastic Pipe.

(AWWA)

(1987) Hypochlorites.
(1987) Liquid Chlorine.

(1985) Cement-Mortar Lining for
Ductile-Iron Pipe and Fittings for
Water.

(1982) Polyethylene Encasement for
Ductile-Iron Piping for Water and Other
Liquids.

(1987) Ductile-Iron and Gray-Iron
Fittings, 3 In. through 48 In., for
Water and Other Ligquids.

(1985) Rubber-Gasket Joints for
Ductile-Iron and Gray-Iron Pressure Pipe
and Fittings.

(1986) Ductile Iron Pipe, Centrifugally
Cast in Metal Molds or Sand Lined Molds,
for Water or Other Liquids.

(1988) Ductile~Iron Compact Fitting, 3
In. through 6 In. for Water and Other
Liquids.

(1986) Gate Valves for Water and Sewage
Systems.

(1985) Dry-Barrel Fire Hydrants.
(1980) Rubber-Seated Butterfly Valves.

(1987) Resilient-Seated Gate Valves, 3
through 12 NPS, for Water and Sewage
Systems.

(1987) Installation of Ductile Iron
Water Works and Their Appurtenances.

(1977) Cold Water Meters--Displacement
Type.

(1978) Cold Water Meters--Turbine Type
for Customer Service.

(1984) Underground Service Line Valves
and Fittings.

(1981; Errata) Polyvinyl Chloride (PVC)
Pressure Pipe, 4 In. through 12 In. for
Water.
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AWWA C901 (1988) Polyethylene (PE) Pressure Pipe,
Tubing, and Fittings, 1/2 in. through 3
in., for water.

AWWA C905 (1988) Polyvinyl Chloride (PVC) Water
Transmission Pipe, Nominal Diameters 14
in. through 36 in.

AWWA M23 (1980) PVC Pipe -- Design and
Installation.

DUCTILE IRON PIPE RESEARCH ASSOCIATION (DIPRA)

DIPRA-01 (1986, 2nd Ed.) Thrust Restraint Design
for Ductile Iron Pipe.

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS INDUSTRY
(MSS)

MSS SP-80 (1987) Bronze Gate, Globe, Angle and
Check Valves.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 24 (1987) Installation of Private Fire
Service Mains and Their Appurtenances.

NFPA 49 (1975) Hazardous Chemicals Data.

NFPA 325M (1984) Fire Hazard Properties of
Flammable Liquids, Gases, and Volatile
Solids.

NEPA 704 (1985) Identification of the Fire

Hazards of Materials.

NATIONAL SANITATION FOUNDATION (NSF)

NSF Std 14 {Oct. 1965, Rev. thru Oct. 1987) Plastic
Piping System Components and Related
Materials.

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC-Paint 21 {1982) White or Colored Silicone Alkyd
Paint.
SSPC-Paint 25 (1982) Red Iron Oxide, Zinc Oxide, Raw

Linseed 0il and Alkyd Primer (without
Lead and Chromate Pigments).

UNI-BELL PVC PIPE ASSOCIATION (UBPPA)

UBPPA UNI-B-11 (1986) Poly(Vinyl Chloride) (PVC) Water
Transmission Pipe (Nominal Diameters
14-36 Inch).
.2 GENERAL

This section covers potable water distribution and service lines, and
connections to building service at a point approximately 5 feet outside
buildings and structures to which service is required.

02660-3



1.

2.1 Piping for Water Service Lines

Piping for water service lines less than 3 inches in diameter shall be
Polyvinyl Chloride (PVC) plastic, or polyethylene, unless otherwise shown
or specified. Piping for water service lines for sizes 3 inches and
larger shall be Polyvinyl Chloride (PVC) plastic through 12-inch nominal
diameter, unless otherwise shown or specified.

.2.2 Piping for Water Distribution Lines 3 Inches or Larger

Piping for water distribution lines 3 inches or larger shall be ductile
iron, or Pelyvinyl Chloride (PVC) plastic, unless otherwise shown or
specified.

.2.3 Plastic Pipe

All thermoplastic piping system components (PVC and polyethylene) intended
for transportation of potable water shall comply with NSF Std 14 and shall
be legibly marked with their symbol.

.2.4 Excavation, Trenching, and Backfilling for Water Lines

Excavation, trenching, and backfilling shall be in accordance with the
applicable provisions of SECTION: 02222 - EXCAVATION, TRENCHING, AND
BACKFILLING FOR UTILITIES SYSTEMS, except as modified herein.

.3 SUBMITTALS

The following shall be submitted in accordance with SECTION: 01300 -
SUBMITTALS:

SD-10, Design Analysis and Calculations

All calculations shall be submitted to the Contracting Officer for
approval.

Sb-17, Manufacturer's Catalog Data

Data composed of catalog cuts, brochures, circulars, specifications and
product data, and printed information in sufficient detail and scope to
verify compliance with requirements of the contract documents.

SD-44, Manufacturer's Instructions

The Contractor shall, as a part of the detail drawings, submit to the
Contracting Officer the manufacturer's recommendations for each material
or procedure to be utilized, which is required to be in accordance with
such recommendations. The Contractor shall have a copy of the
manufacturer's instructions available at the construction site at all
times and shall follow these instructions unless otherwise directed by the
Contracting Officer.

SD-60, Safety Plan
The method proposed for disposal of waste water from hydrostatic tests and
disinfection shall be submitted to the Contracting Officer for approval
prior to performing hydrostatic tests.

SD~70, Test Reports

An independent testing agency's certified reports of inspections and
laboratory tests, including analysis and interpretation of test results.
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Each report shall be properly identified. Test methods used and
compliance with recognized test standards shall be described.

SD-72, Training Data

The manufacturer shall assist the Contractor by training and instructing
the Contractor's personnel in proper installation procedures and
techniques. Certification will be required in writing from the
manufacturer listing the names of those persons so qualified. The
manufacturer's representative shall be a person regularly engaged in such
service and shall be certified in writing by the manufacturer to be
technically qualified and experienced to supervise this training.

SD-76¢, Certificates of Compliance

Upon completion of the project and before final acceptance, the Contractor
shall deliver to the Contracting Officer a statement signed by the
principal officer of the contracting firm stating that the installation is
satisfactory and in complete accordance with the contract plans and
specifications and the manufacturer's prescribed procedures and
techniques.

SD-91, Records

The Contractor will maintain a chronological record throughout the course
of the contract of all uncorrected deficiency items.

.4 HANDLING

Pipe and accessories shall be handled so as to insure delivery to the
trench in sound, undamaged condition. Particular care shall be taken not
to injure the pipe coating or lining. If the coating or lining of any
pipe or fitting is damaged, the repair shall be made by the Contractor at
his expense in a satisfactory manner. No other pipe or material of any
kind shall be placed inside a pipe or fitting after the coating has been
applied. Pipe shall be carried into position and not dragged. Use of
pinch bars and tongs for aligning or turning pipe will be permitted only
on the bare ends of the pipe. The interior of pipe and accessories shall
be thoroughly cleaned of foreign matter before being lowered into the
trench and shall be kept clean during laying operations by plugging or
other approved method. Before installation, the pipe shall be inspected
for defects. Material found to be defective before or after laying shall
be replaced with sound material without additional expense to the
Government. Rubber gaskets that are not to be installed immediately shall
be stored in a cool and dark place. Polyvinyl Chloride Pipe and fittings
shall be handled and stored in accordance with the manufacturer's
recommendations. Storage facilities shall be classified and marked in
accordance with NFPA 704, with classification as indicated in NFPA 49 and
NFPA 325M.

1.4.1 Polyethylene (PE) Pipe

Polyethylene (PE) pipe, fittings, and accessories shall be handled in
conformance with AWWA C901.

PART 2 - PRODUCTS

2.1 MATERIALS

Materials shall conform to the respective specifications and other
requirements specified below.
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2.1.1 Pipe

2.1.1.1 Ductile-Iron Pipe

Ductile-iron pipe shall conform to AWWA C151, working pressure not less -
than 150 psi, unless otherwise shown or specified. Pipe shall be .
cement-mortar lined in accordance with AWWA C104. Linings shall be
standard.
SR
2.1.1.2 Polyvinyl Chloride (PVC) Plastic Pipe -
All pipe, couplings and fittings shall be manufactured of material _
conforming to ASTM D 1784, Class 12454B. .
a. Pipe Less Than 4-Inch Diameter: s
(1) Screw-Joint: Pipe to dimensiocnal requirements of ASTM D -
1785 Schedule 80, with joints meeting requirements of 150 psi working -
pressure, 200 psi hydrostatic test pressure, unless otherwise shown or -
specified. Pipe couplings when used, must be tested as required by ASTM D
2464. e
(2) Solvent Cement Joint: Pipe to dimensional requirements of o
ASTM D 1785 or ASTM D 2241 with joints meeting the requirements of 150 psi
R&.i&w

working pressure and 200 psi hydrostatic test pressure.

b. Pipe 4-Inch through 12-Inch Diameter: Pipe, couplings and
fittings 4-inch through 12-inch diameter shall conform to the requirements
of AWWA C900, Class 150, CIOD pipe dimensions only, elastomeric-gasket i
joint or mechanical joint, unless otherwise shown or specified.

c. Pipe 14-Inch through 36-Inch Diameter: Pipe shall conform to the

requirements of AWWA C905; Class 165, unless otherwise shown or specified. iy
2.1.1.3 Polyethylene Plastic (PE) o
Pipe, tubing, and heat fusion fittings shall confirm to AWWA C901 for pipe #
less than 3 inches in diameter.
-
2.1.2 Joints
-
2.1.2.1 Ductile Iron Pipe
P
a. Mechanical joints shall be of the stuffing box type and shall
conform to AWWA Clll. .
b. Push-on joints shall conform to AWWA C1l11. ol
c. Rubber gaskets and lubricant shall conform to the applicable .
requirements of AWWA C1l11.
-
2.1.2.2 Polyvinyl Chloride Pipe
Joints, fittings, and couplings shall be as specified for PVC pipe. ‘
Joints connecting pipe of differing materials shall be made in accordance il
with the manufacturer's recommendation as approved by the Contracting
Officer. e
2.1.2.3 Polyethylene (PE) Pipe s
Joints for pipe fittings and coupling shall be strong pressure tight et
joints as specified for polyethylene pipe in paragraph "INSTALLATION."
-
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Joints connecting pipe of differing materials shall be made in accordance
with the manufacturer's recommendation as approved by the Contracting
Officer.

.1.2.4 Insulating Joints

Insulating joints shall be installed between nonthreaded ferrous and
nonferrous metallic pipe, fittings and valves. Insulating joints shall
consist of a sandwich-type flange insulating gasket of the dielectric
type, insulating washers, and insulating sleeves for flange bolts.
Insulating gaskets shall be full faced with outside diameter equal to the
flange outside diameter. Bolt insulating sleeves shall be full length.
Units shall be of a shape to prevent metal-to-metal contact of dissimilar
metallic piping elements.

.1.3 Fittings and Specials

.1.3.1 Ductile Iron Pipe

Fittings and specials shall be suitable for 150 psi pressure rating,
unless otherwise specified. Fittings and specials for mechanical joint
pipe shall conform to AWWA C110. Fittings and specials for use with push-
on joints shall conform to AWWA Cl10 and AWWA C111. Fittings and specials
shall be cement mortar lined in accordance with AWWA C104. Linings shall
be standard thickness. Ductile iron compact fittings shall be in
accordance with AWWA C153.

.1.3.2 Polyvinyl Chloride (PVC) Pipe

a. For pipe less than 4-inch diameter, fittings for threaded pipe
shall conform to the requirements of ASTM D 2464, threaded to conform to
the requirements of ANSI B1.20.1 for use with Schedule 80 pipe and
fittings; fittings for solvent cement jointing shall conform to
ASTM D 2466 or ASTM D 2467.

b. For pipe 4-inch through 12-inch diameter, fittings and specials
shall be cast iron, bell end in accordance with AWWA C110, 150 psi
pressure rating unless otherwise shown or specified, except that profile
of bell may have special dimensions as required by the pipe manufacturer;
or may be fittings and specials of the same material as the pipe with
elastomeric gaskets, all in conformance with the requirements of AWWA
C900. Cast-iron fittings and specials shall be cement-mortar lined
(standard thickness) in accordance with AWWA C104. Fittings shall be for
bell and spigot pipe or plain end pipe, or as applicable. Ductile iron
compact fittings shall be in accordance with AWWA C153.

.1.3.3 Dielectric Fittings

Dielectric fittings shall be installed between threaded ferrous and
nonferrous metallic pipe, fittings and valves, except where corporation
stops join mains. Dielectric fittings shall prevent metal-to-metal
contact of dissimilar metallic piping elements and shall be suitable for
the required working pressure.

.1.4 Couplings

.1.4.1 Mechanical Couplings

Mechanical couplings shall be the sleeve type, or when approved, the
split-sleeve type and shall provide a tight flexible joint under all
reasonable conditions, such as pipe movements caused by expansion,
contraction, slight settling or shifting in the ground, minor variations
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in trench gradients, and traffic vibrations. Couplings shall be of
strength not less than the adjoining pipeline.

a. Sleeve-type couplings shall be used for joining plain end pipe
sections. The couplings shall consist of one steel middle ring, two steel
followers, two gaskets, and the necessary steel bolts and nuts to compress
the gaskets.

b. Split-sleeve type couplings may be used in aboveground
installations when approved in special situations and shall consist of
gaskets and a housing in two or more sections with the necessary bolts and
nuts.

.1.5 Valves
.1.5.1 Gate Valves

Gate valves shall be designed for a working pressure of not less than 150
psi. Valve connections shall be as required for the piping in which they
are installed. Valves shall have a clear waterway equal to the full
nominal diameter of the valve, and shall be opened by turning
counterclockwise. The operating nut or wheel shall have an arrow, cast in
the metal, indicating the direction of opening.

a. Valves smaller than 3 inches shall be all bronze and shall conform
to MSS spP-80, Type 1, Class 150.

b. Valves 3 inches and larger shall be iron body, bronze mounted, and
shall conform to AWWA C500. Flanges shall not be buried. An approved pit
shall be provided for all flanged connections.

c. Resilient-Seated Gate Valves: For valves 3 to 12 inches in size,
resilient-seated gate valves shall conform to AWWA C509.

.1.5.2 Rubber-Seated Butterfly Valves

Rubber-seated butterfly valves shall conform to the performance
requirements of AWWA C504. Wafer type valves conforming to the
performance requirements of AWWA C504 in all respects, but not meeting
laying length requirements will be acceptable if supplied and installed
with a spacer providing the specified laying length. All tests required
by AWWA C504 must be met. Flanged-end valves shall be installed in an
approved pit and provided with a union or sleeve-type coupling in the pit
to permit removal. Mechanical-end valves 3 through 10 inches in diameter
may be direct burial if provided with a suitable valve box, means for
manual operation, and an adjacent pipe joint to facilitate valve removal.
Valve operators shall restrict closing to a rate requiring approximately
60 seconds, from fully open to fully closed.

.1.5.3 Vacuum and Air Relief Valves

Vacuum and air relief valves shall be of the size shown and shall be of a
type that will release air and prevent the formation of a vacuum. The
valves shall automatically release air when the lines are being filled
with water and shall admit air into the line when water is being withdrawn
in excess of the inflow. Valves shall be iron body with bronze trim and
stainless steel float.

.1.5.4 Indicator Post for Valves

Each valve shown on the drawings with the designation "P.I.V." shall be
equipped with indicator post conforming to the requirements of NFPA 24,
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Operation shall be by wrench. One wrench shall be provided for valve
operation.

.1.6 Valve Boxes

Valve boxes shall be cast iron or concrete, except that concrete boxes may
be installed only in locations not subjected to vehicular traffic.
Cast-iron bexes shall be extension type with slide-type adjustment and
with flared base. The minimum thickness of metal shall be 3/16-inch.
Concrete boxes shall be the standard product of a manufacturer of precast
concrete equipment. The word "WATER" shall be cast in the cover. The
boxes shall be of such length as will be adapted, without full extension,
to the depth of cover required over the pipe at the valve location.

.1.7 Valve Pits

Valve pits shall be constructed at locations indicated or as required
above and in accordance with the details shown. Concrete shall have
compressive strength of 3000 psi in accordance with SECTION: 03300 -
CONCRETE FOR BUILDING CONSTRUCTION.

.1.8 Fire Hydrants

Fire hydrants shall conform to AWWA C502. Hydrants shall have a 6-inch
bell connection, two 2-1/2 inch hose connections and one 4-1/2-inch pumper
connection. Outlets shall have American National Standardfire-hose
coupling threads. Working parts shall be bronze. Design, material, and
workmanship shall be similar and equal to the latest stock pattern
ordinarily produced by the manufacturer. Hydrants shall be painted with
one coat of red iron oxide, zinc oxide primer conforming to SSPC-Paint 25
and two finish coats of silicone alkyd paint conforming to SSPC-Paint 21,
of the color directed. Hydrants shall be dry-barrel type conforming to
AWWA C502 with valve opening at 5 inches in diameter. Suitable bronze

‘adapter for each outlet, with caps, shall be furnished as directed.
.1.9 Miscellaneous Items

.1.9.1 Service Clamps

Service clamps shall have a pressure rating not less than that of the pipe
to be connected and shall be either the single or double flattened strap
type. Clamps shall have a galvanized malleable-iron body with cadmium
plated straps and nuts. Clamps shall have a rubber gasket cemented to the
bedy.

.1.9.2 Corporation Stops

Corporation stops shall have standard corporation stop thread conforming
to AWWA C800 on the inlet end, with flanged joints, compression pattern
flared tube couplings, or wiped joints for connections to goosenecks.

.1.9.3 Goosenecks

Copper tubing for gooseneck connections shall conform to the applicable
requirements of ASTM B 88, Type K, annealed. Length of cable requirement
connections be in accordance with standard practice.

.1.9.4 Service Stops

Service stops shall be water-works inverted-ground-key type, oval or round
flow way, tee handle, without drain. Pipe connections shall be suitable
for the type of service pipe used. All parts shall be of bronze with
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female iron-pipe-size connections or compression-pattern flared tube
couplings, and shall be designed for a hydrostatic test pressure not less
than 200 psi.

2.1.9.5 Tapping Sleeves

Tapping sleeves of the sizes indicated for connection to existing main
shall be the cast gray, ductile, or malleable-iron, split-sleeve type with
flanged or grooved outlet, and with bolts, follower rings and gaskets on
each end of the sleeve. Construction shall be suitable for a maximum
working pressure of 150 psi. Bolts shall have square heads and hexagonal
nuts. Longitudinal gaskets and mechanical joints with gaskets shall be as
recommended by the manufacturer of the sleeve. When using grooved
mechanical tee, it shall consist of an upper housing with full locating
collar for rigid positioning which engages a machine-cut hole in pipe,
encasing an elastomeric gasket which conforms to the pipe outside diameter
around the hole and a lower housing with positioning lugs, secured
together during assembly by nuts and bolts as specified, pretorqued to 50
foot-pound.

2.1.9.6 " Service Boxes
Service boxes shall be cast iron, plastic, or concrete. Extension service
boxes of the required length and having either screw or slide-type
adjustment shall be installed at all service box locations. The boxes
shall have housings of sufficient size to completely cover the service
stop and shall be complete with identifying covers.
2.1.9.7 Disinfection
Chlorinating materials shall conform to the following:
Chlorine, Liquid: AWWA B30l1.
Hypochlorite, Calcium and Sodium: AWWA B300.
2.1.9.8 Meters
Meters shall be of the displacement type conforming to AWWA C700 or
turbine type conforming to AWWA C701. Registers may be round or straight
reading type. Connection to the water line shall be as required for the

particular installation. All meters used for the same system shall be of
one type and manufacturer.

2.1.9.9 Meter Boxes
Meter boxes shall be of cast iron, plastic, or concrete of sufficient size
to completely enclose the meter and shut-off valve or service stop. Box

height shall extend from invert of the meter to final grade at the meter
location. Cover shall be cast iron with the word "WATER" cast in it.

PART 3 - EXECUTION

3.1 TINSTALLATION

3.1.1 Cutting of Pipe
Cutting of pipe shall be done in a neat and workmanlike manner without
damage to the pipe. Unless otherwise recommended by the manufacturer and
authorized by the Contracting Officer, cutting shall be done with an

approved type mechanical cutter. Wheel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
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removed. Squeeze type mechanical cutters shall not be used for ductile
iron.

.1.2 Adjacent Facilities

.1.2.1 Sewer Lines

Where the location of the water pipe is not clearly defined in dimensions
on the drawings, the water pipe shall not be laid closer horizontally than
10 feet from a sewer except where the bottom of the water pipe will be at
least 12 inches above the top of the sewer pipe, in which case the water
pipe shall not be laid closer horizontally than 6 feet from the sewer.
Where water lines cross under gravity-flow sewer lines, the sewer pipe for
a distance of at least 10 feet each side of the crossing shall be fully
encased in concrete or shall be made of pressure pipe with no joint
located within 3 feet horizontally of the crossing. Water lines shall in
all cases cross above sewage force mains or inverted siphons and shall be
not less than 2 feet above the sewer main. Joints in the sewer main,
closer horizontally than 3 feet to the crossing, shall be encased in
concrete.

.1.2.2 Water Lines

Water lines shall not be laid in the same trench with sewer lines, gas
lines, fuel lines, or electric wiring.

.1.3 Joint Deflection

.1.3.1 Ductile Iron Pipe

The maximum allowable deflection will be as given in AWWA C600. If the
alignment requires deflection in excess of the above limitations, special
bends or a sufficient number of shorter lengths of pipe shall be furnished
to provide angular deflections within the limit set forth.

.1.3.2 Flexible Plastic Pipe

Maximum offset in alignment between adjacent pipe joints shall be as
recommended by the manufacturer and approved by the Contracting Officer,
but in no case shall it exceed 5 degrees.

.1.4 Placing and Laying

Pipe and accessories shall be carefully lowered into the trench by means
of derrick, ropes, belt slings, or other authorized equipment. Under no
circumstances shall any of the water-line materials be dropped or dumped
into the trench. Care shall be taken to avoid abrasion of the pipe
coating. Except where necessary in making connections with other lines or
as authorized by the Contracting Officer, pipe shall be laid with the
bells facing in the direction of laying. The full length of each section
of pipe shall rest solidly upon the pipe bed, with recesses excavated to
accommodate bells, couplings, and joints. Pipe that has the grade or
joint disturbed after laying shall be taken up and relaid. Pipe shall not
be laid in water or when trench conditions are unsuitable for the work.
Water shall be kept out of the trench until joining is completed. When
work is not in progress, open ends of pipe, fittings, and valves shall be
securely closed so that no trench water, earth, or other substance will
enter the pipes or fittings. Where any part of the coating or lining is
damaged, the repair shall be made by the Contractor at his expense in a
satisfactory manner. Pipe ends left for future connections shall be
valved, plugged, or capped, and anchored, as shown.
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.1.4.1 Connections

Where connections are made between new work and existing mains, the
connections shall be made by using specials and fittings to suit the
actual conditions. Standard methods are available for making cennections
to various types of pipe, either under pressure or in the dewatered
condition. Where made under pressure, these connections shall be
installed as approved by the Contracting QOfficer.

.1.4.2 Penetrations

Pipe passing through walls of valve pits and structures shall be provided
with ductile-iron or Schedule 40 steel wall sleeves. Annular space
between walls and sleeves shall be filled with rich cement mortar.
Annular space between pipe and sleeves shall be filled with mastic.

.1.4.3 Flanged Pipe

Flanged pipe shall only be installed above ground or with the flanges in
valve pits.

.1.5 Jointing
.1.5.1 Ductile Iron Pipe

Mechanical and push-on type joints shall be installed in accordance with
AWWA C600.

.1.5.2 Polyvinyl Chloride (PVC) Plastic Pipe

a. Pipe Less Than 4-Inch Diameter: Threaded joints shall be made by
wrapping the male threads with approved thread tape or applying an
approved lubricant, then threading the joining members together. The
joint shall be tightened using strap wrenches to prevent damage to the
pipe and/or fitting. To avoid excessive torque, joints shall be tightened
no more than one thread past hand-tight. Solvent cement joints shall
utilize sockets conforming to the requirements of ASTM D 2467. The
solvent cement used shall meet the requirements of ASTM D 2564; the joint
assembly shall be made in accordance with ASTM D 2855 and the
manufacturer's specific recommendations.

b. Pipe 4-Inch through 12-Inch Diameter: Joints shall be
elastomeric-gasket as specified in AWWA C900. Preformed rubber ring
gaskets for elastomeric gasket joints shall be made in accordance with the
requirements of ASTM F 477, and as required herein. All pipe ends for
push-on joints shall be beveled to facilitate assembly and marked to
indicate when the pipe is fully seated. The gasket shall be prelubricated
to prevent displacement. Care shall be exercised to assure the gasket and
ring groove in the bell or coupling match. The manufacturer of the pipe
or fitting must also supply the elastomeric gasket. Couplings shall be
provided with stops or centering rings to assure that the coupling is
centered on the joint.

.1.5.3 Polyethylene (PE) Pipe

Jointing shall comply with ASTM D2657, Technique I Socket Fusion or
Technique III Hot Gas Fusion. Technique II is not acceptable.

.1.5.4 Insulating Joints

Insulating joints shall be installed in accordance with details specified
for joints under paragraph "MATERIALS."
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3.1.5.5 Connections

Connections between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Officer.

3.1.6 Service Lines

Service lines shall include the pipeline connecting building piping to
water distribution lines to the connections with the building service at a

point approximately 5 feet outside the buildin

g where such building

service exists. Where building services are not installed, the Contractor
shall terminate the service lines approximately 5 feet from the site of
the proposed building at a point designated by the Contracting Officer.
Such service lines shall be closed with plugs or caps. All service stops
and valves shall be provided with extension service boxes of the lengths
required. Service lines shall be constructed in accordance with the

following requirements:

3.1.6.1 Service Lines 2 Inches and Smaller

Service lines 2 inches and smaller shall be connected to the main by a
directly-tapped corporation stop or by a service clamp. A corporation
stop and a copper gooseneck shall be provided with either type of
connection. Maximum sizes for directly-tapped corporation stops and for
outlets with service clamps shall be as in TABLE I. Where two or more
gooseneck connections to the main are required for an individual service,
such connections shall be made with standard branch connections. The
total clear area of the branches shall be at least equal to the clear area
of the service which they are to supply.

TABLE I. SIZE OF CORPORATION STOPS AND OUTLETS

Corporation Stops, Inches

Pipe Size For Ductile-Iron
Inches Pipe

3 ——

4 1

6 1-1/4

8 1-1/2

10 1-1/2

12 & larger 2

a. Connections to Asbestos-Cement Mains:

For Asbestos-
Cement Pipe

3/4
3/4
3/4
1
1
1

gooseneck shall be provided with the connection.

outlets shall be in Table II below:

Pipe Size
Inches

3 and 4

6 and larger

TABLE 1II

Outlets w/Service
Clamps, Inches
Single & Double Strap

A corporation stop and a

Maximum sizes for

Qutlet Sizes
Inches

3/4, 1, 1-1/4
3/4/ l, 1"1/4[ 1—1/2

{1} Service lines 1-1/2 inches and smaller shall have a service

stop.

(2) Service lines 2 inches in size shall have a gate valve.
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(3) Service lines larger than 2 inches shall be connected to the
main by a tapped saddle, tapping sleeve and valve, service clamp or
reducing tee, depending on the main diameter and the service line
diameter, and shall have a gate valve. Three-inch and larger lines may
use rubber-seated butterfly valves as specified above,- or gate valves.

.1.7 Setting of Fire Hydrants and Valves and Valve Boxes
.1.7.1 Fire Hydrants

Fire hydrants shall be located and installed as shown. Each hydrant shall
be connected to the main with a 6-inch branch line having at least as much
cover as the distribution main. Hydrants shall be set plumb with pumper
nozzle facing the roadway and with the center of the lowest outlet not
less than 18 inches above the finished surrounding grade, and the
operating nut not more than 48 inches above the finished surrounding
grade. Except where approved otherwise, the backfill around hydrants
shall be thoroughly compacted to the finished gradeline immediately after
installation to obtain beneficial use of the hydrant as soon as
practicable. The hydrant shall be set upon a slab of concrete not less
than 4 inches thick and 15 inches square. Not less than 7 cubic feet of
free-draining broken stone or gravel shall be placed around and beneath
the waste opening of dry barrel hydrants to ensure drainage.

.1.7.2 Valves and Valve Boxes

Valves and valve boxes shall be installed where shown or specified, and
shall be set plumb. Valve boxes shall be centered on the valves. Boxes
shall be installed over each outside gate valve unless otherwise shown.
Where feasible, valves shall be located outside the area of roads and
streets. Earth fill shall be carefully tamped around each valve box to a
distance of 4 feet on all sides of the box, or the undisturbed trench face
if less than 4 feet.

.1.7.3 Valves and Hydrants

Valves and hydrants after delivery shall be drained to prevent freezing
and shall have the interiors cleaned of all foreign matter before
installation. Stuffing boxes shall be tightened and the hydrant or valve
shall be fully opened and fully closed to insure that all parts are in
working condition.

.1.7.4 Service Boxes

Where water lines are located below paved streets having curbs, the boxes
shall be installed directly back of the curbs. Where no curbing exists,
service boxes shall be installed in accessible locations, beyond the
limits of street surfacing, walks and driveways.

.1.7.5 Valves

Vacuum and air relief valves shall be installed in valve pits as shown.

.1.8 Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

.1.9 Thrust Restraint

Plugs, caps, tees and bends deflecting 11-1/4 degrees or more, either
vertically or horizontally, on waterlines 4 inches in diameter or larger,
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and fire hydrants shall be provided with thrust blocking, or metal tie
rods and clamps or lugs, as directed. Valves shall be securely anchored
or shall be provided with thrust blocking to prevent movement. Thrust
restraints shall be either thrust blocks or, for ductile-iron pipes,
restrained joints. .

.1.9.1 Thrust Blocks

Thrust blecking shall be concrete of a mix not leaner than: 1 cement,
2-1/2 sand, 5 gravel; and having a compressive strength of not less than
2,000 psi after 28 days. Blocking shall be placed between solid ground
and the hydrant or fitting to be anchored. Unless otherwise indicated or
directed, the base and thrust bearing sides of thrust blocks shall be
poured directly against undisturbed earth. The sides of thrust blocks not
subject to thrust may be poured against forms. The area of bearing shall
be as shown or as directed. Blocking shall be placed so that the fitting
joints will be accessible for repair. Steel rods and clamps shall be
protected by galvanizing or by coating with bituminous paint.

.1.9.2 Restrained Joints

For ductile iron pipe, restrained joints shall be designed by the
Contractor or the pipe manufacturer in accordance with DIPRA-01.

.2 HYDROSTATIC TESTS

Where any section of a water line is provided with concrete thrust
blocking for fitting or hydrants, the hydrostatic tests shall not be made
until at least 5 days after installation of the concrete thrust blocking,
unless otherwise approved.

.2.1 Pressure Test

After the pipe is laid, the joints completed, fire hydrants permanently
installed, and the trench partially backfilled leaving the joints exposed
for examination, the newly laid piping or any valved section of piping
shall, unless otherwise specified, be subjected for 1 hour to a
hydrostatic pressure test of 200 psi. Each valve shall be opened and
closed several times during the test. Exposed pipe, joints, fittings,
hydrants,and valves shall be carefully examined during the partially open
trench test. Joints showing visible leakage shall be replaced or remade
as necessary. Cracked or defective pipe, joints, fittings, hydrants and
valves, discovered in consequence of this pressure test shall be removed
and replaced with sound material, and the test shall be repeated until the
test results are satisfactory. The requirement for the joints to remain
exposed for the hydrostatic tests may be waived by the Contracting Officer
when one or more of the following conditions is encountered:

a. Wet or unstable soil conditions in the trench.

b. Compliance would require maintaining barricades and walkways
around and across an open trench in a heavily used area that would require
continuous surveillance to assure safe conditions.

c. Maintaining the trench in an open condition would delay
completion of the contract.

d. An unforeseeable cause which would result in excess cost. The
Contractor may request the waiver, setting forth in writing the reasons
for the request and stating the alternative procedure proposed to comply
with the required hydrostatic tests. Backfill placed prior to the tests
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shall be placed in accordance with the requirements of SECTION: 02222 -
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.

.2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily completed. The duration of each leakage test shall be at
least 2 hours, and during the test the water line shall be subjected to
200 psi pressure. Leakage is defined as the quantity of water to be
supplied into the newly laid pipe, or any valved or approved section
thereof, necessary to maintain the specified leakage test pressure after
the pipe has been filled with water and the air expelled. No piping
installation will be accepted until the leakage is less than the number of
gallons per hour as determined by the formula:

L = 0.0001351ND(P raised to 1/2 power) for pipe materials

In which L equals the allowable leakage in gallons per hour; N is the
number of joints in the length of pipeline tested; D is the nominal
diameter of the pipe in inches; and P is the average test pressure during
the leakage test, in psi gauge. Should any test of pipe disclose leakage
greater than that specified in the foregoing table, the defective joints
shall be located and repaired until the leakage is within the specified
allowance, without additional cost to the Government.

.2.3 Time for Making Test

Except for joint material setting or where concrete reaction backing
necessitates a 5-day delay, pipelines jointed with rubber gaskets,
mechanical or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for leakage at any time after partial
completion of backfill. Cement-mortar lined pipe may be filled with water
as recommended by the manufacturer before being subjected to the pressure
test and subsequent leakage test.

.2.4 Concurrent Hydrostatic Tests

The Contractor may elect to conduct the hydrostatic tests using either or
both of the following procedures. Regardless of the sequence of tests
employed, the results of pressure tests, leakage tests, and disinfection
shall be satisfactory as specified. All replacement, repair or retesting
required shall be accomplished by the Contractor at no additional cost to
the Government.

a. Pressure test and leakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection may be conducted concurrently,
using the water treated for disinfection to accomplish the hydrostatic
tests. 1If water is lost when treated for disinfection and air is admitted
to the unit being tested, or if any repair procedure results in
contamination of the unit, disinfection shall be reaccomplished.

.3 DISINFECTION

Before acceptance of potable water operation, each unit of completed
waterline shall be disinfected as specified herein. After pressure tests
have been made, the unit to be disinfected shall be thoroughly flushed
with water until all entrained dirt and mud have been removed before
introducing the chlorinating material. The chlorinating material shall be
either liquid chlorine, calcium hypechlorite, or sodium hypochlorite,
conforming to paragraph "MATERIALS." The chlorinating material shall
provide a dosage of not less than 50 ppm and shall be introduced into the
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water lines in an approved manner. Polyvinyl Chloride (PVC) pipe lines
shall be chlorinated using only the above specified chlorinating material
in solution. 1In no case will the agent be introduced into the line in a
dry solid state. The treated water shall be retained in the pipe long
enough to destroy all non-spore-forming bacteria. Except where a shorter
period is approved, the retention time shall be at least 24 hours and
shall produce not less than 25 ppm of free <chlorine residual throughout
the line at the end of the retention period. All valves on the lines being
disinfected shall be opened and closed several times during the contact
period. The line shall then be flushed with clean water until the
residual chlorine is reduced to less than 1.0 ppm. During the flushing
period, each fire hydrant on the line shall be opened and closed several
times. From several points in the unit, the Contracting Officer will take
samples of water in proper sterilized containers for bacterial
examination. The disinfection shall be repeated until tests indicate the
absence of pollution for at least 2 full days. The unit will not be
accepted until satisfactory bacteriological results have been obtained.

.4 CLEANUP

Upon completion of the installation of water lines, and appurtenances, all
debris and surplus materials resulting from the work shall be removed.

--00o0 - -
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SECTION 02720 - STORM-DRAINAGE SYSTEM

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123 (1989%a) 2Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A 444 (1989) Steel Sheet, Zinc Coated (Galvanized) by the
Hot Dip Process for Storm Sewer and Drainage Pipe

ASTM A 760 (1991) Corrugated Steel Pipe, Metallic-Coated for
Sewers and Drains

ASTM A 798 (1988) Installing Factory-Made Corrugated Steel Pipe
for Sewers and Other Applications

ASTM D 1556 (1990) Density and Unit Weight of Soil in Place by the
Sand-Cone Method.

ASTM D 1557 (1991) Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/cu.ft. (2,700
kN-m/cu.m.)), Procedure C.

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate in Place by

Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988) Water Content of Soil and Rock in Place by
Nuclear Methods (Shallow Depth), Method B.

1.2 SUBMITTALS

The following shall be submitted in accordance with Section 01300 SUBMITTAL
DESCRIPTIONS:

SD-06 Instructions
Placing Pipe

Printed copies of the manufacturer's recommendations for installation
procedures of the material being placed, prior to installation.

SD-13 Certificates
Certified copies of test reports demonstrating conformance to applicable

pipe specifications, before pipe is installed. Certification on the
ability of frame and cover or gratings to carry the imposed live load.

.3 DELIVERY, STORAGE, AND HANDLING

.3.1 Delivery and Storage

Materials delivered to site shall be inspected for damage, unloaded, and
stored with a minimum of handling. Materials shall not be stored directly
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on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Gasket materials and plastic materials shall be protected from
exposure to the direct sunlight over extended periods.

.3.2 Handling

Materials shall be handled in such a manner as to insure delivery to the
trench in sound, undamaged condition. Pipe shall be carried to the trench,
not dragged.

PART 2 PRODUCTS

2.

2.

2.

2

1 PIPE FOR CULVERTS AND STORM DRAINS

Pipe for culverts and storm drains shall be of the sizes indicated and
shall conform to the requirements specified.

1.1 Corrugated Steel Pipe
ASTM A 760, zinc coated pipe, Type II pipe with helical corrugations.

2 DRAINAGE STRUCTURES

2.1 Flared End Sections

Sections shall be of a standard design fabricated from zinc coated steel
sheets meeting requirements of ASTM A 444.

PART 3 EXECUTION

3.

1 EXCAVATION FOR PIPE CULVERTS, STORM DRAINS, AND DRAINAGE STRUCTURES

Excavation of trenches and for appurtenances and backfilling for culverts
and storm drains shall be in accordance with the applicable portions of
Section 02222 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS
and the requirements specified below.

1.1 Trenching

The width of trenches at any point below the top of the pipe shall be not
greater than the outside diameter of the pipe plus 400 mm (16 inches) for
pipe sizes 18-inch or less and 600mm (24 inches) for pipes larger than 18-
inches to permit satisfactory jointing and thorough tamping of the bedding
material under and around the pipe. Sheeting and bracing where required
shall be placed within the trench width as specified. Care shall be taken
not to overexcavate. Where trench widths are exceeded, redesign with a
resultant increase in cost of stronger pipe or special installation
procedures shall be necessary. Cost of this redesign and increased cost of
pipe or installation shall be borne by the Contractor without additional
cost to the Government.

1.2 Removal of Unstable Material

Where wet or otherwise unstable soil incapable of properly supporting the
pipe, as determined by the Contracting Officer, is unexpectedly encountered
in the bottom of a trench, such material shall be removed to the depth
required and replaced to the proper grade with select granular material,
compacted as provided in paragraph BACKFILLING. When removal of unstable
material is due to the fault or neglect of the Contractor in his
performance of shoring and sheeting, water removal, or other specified
requirements, such removal and replacement shall be performed at no
additional cost to the government.
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2 BEDDING

The bedding surface for the pipe shall provide a firm foundation of uniform
density throughout the entire length of the pipe. When no bedding class is
specified or detailed on the drawings, concrete pipe shall be bedded
carefully in a soil foundation accurately shaped and rounded to conform to
the lowest one-fourth of the outside portion of circular pipe or to the
lower curved portion of pipe arch for the entire length of the pipe or pipe
arch. When necessary, the bedding shall be tamped. Bell holes and
depressions for joints shall be only of such length, depth, and width as
required for properly making the particular type of joint.

.3 PLACING PIPE

Each pipe shall be carefully examined before being laid, and defective or
damaged pipe shall not be used. Pipelines shall be laid to the grades and
alignment indicated. Proper facilities shall be provided for lowering
sections of pipe into trenches. Lifting lugs in vertically elongated metal
pipe shall be placed in the same vertical plane as the major axis of the
pipe.. Under no circumstances shall pipe be laid in water, and no pipe
shall be laid when trench conditions or weather are unsuitable for such
work. Diversion of drainage or dewatering of trenches during construction
shall be provided as necessary. All pipe in place shall be inspected
before backfilling, and those pipes damaged during placement shall be
removed and replaced.

.3.1 Corrugated Metal Pipe and Pipe Arch

Laying shall be with the separate sections joined firmly together, with the
outside laps of circumferential joints pointing upstream, and with
longitudinal laps on the sides. Interior coating shall be protected
against damage from insertion or removal of struts or tie wires. Lifting
lugs shall be used to facilitate moving pipe without damage to exterior or
interior coatings. Vertical elongation, where indicated, shall be
accomplished by factory elongation. Suitable markings or properly placed
lifting lugs shall be provided to insure placement of factory elongated
pipe in a vertical plane.

.3.2 Multiple Culverts

Where multiple lines of pipe are installed, adjacent sides of pipe shall be
at least half the nominal pipe diameter or 1 meter (3 feet) apart,
whichever is less.

.4 JOINTS

.4.1 Corrugated Metal Pipe Field Joints

Transverse field joints shall be of such design that the successive
connection of pipe sections will form a continuous line free of appreciable
irregularities in the flow line. In addition, the joints shall meet the
general performance requirements described in ASTM A 798. Suitable
transverse field joints which satisfy the requirements for one or more of
the joint performance categories can be obtained with the following types
of connecting bands furnished with suitable band-end fastening devices:
corrugated bands, bands with projections, flat bands, and bands of special
design that engage factory preformed ends of corrugated pipe. The space
between the pipe and connecting bands shall be kept free from dirt and grit
so that corrugations fit snugly. The connecting band, while being
tightened, shall be tapped with a soft-head mallet of wood, rubber or
plastic, to take up slack and insure a tight jeoint. Field joints for each
type of corrugated metal pipe shall maintain pipe alignment during
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construction and prevent infiltration of fill material during the life of
the installations. The type, size, and sheet thickness of the band and the
size of angles or lugs and bolts shall be as indicated or where not
indicated, shall be as specified in the applicable standards or
specifications for the pipe. :

.5 DRAINAGE STRUCTURES

Flared End Sections

Construction shall be as indicated.
.6 BACKFILLING
.6.1 Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected material from excavation
or borrow, at a moisture content that will facilitate compaction, shall be
placed along both sides of pipe in layers not exceeding 150 mm (6 inches)
in compacted depth. The backfill shall be brought up evenly on both sides
of pipe for the full length of pipe. Care shall be taken to insure
thorough compaction of the fill under the haunches of the pipe. Each layer
shall be thoroughly compacted with mechanical tampers or rammers. This
method of filling and compacting shall continue until the fill has reached
an elevation of at least 300 mm (12 inches) above the top of the pipe. The
remainder of the trench shall be backfilled and compacted by spreading and
rolling or compacted by mechanical rammers or tampers in layers not
exceeding 150 millimeters. ( 6 inches.) Tests for density will be made
as necessary to insure conformance to the compaction requirements specified
elsewhere in this paragraph.

.6.2 Backfilling Pipe in Fill Sections

For pipe placed in fill sections, backfill material and the placement and
compaction procedures shall be as specified elsewhere in this paragraph.
The fill material shall be uniformly spread in layers longitudinally on
poth sides of the pipe, not exceeding 150 mm (6 inches) in compacted depth,
and shall be compacted by rolling parallel with pipe or by mechanical
tamping or ramming. Prior to commencing normal filling operations, the
crown width of the fill at a height of 300 mm (12 inches) above the top of
the pipe shall extend a distance of not less than twice the outside pipe
diameter on each side of the pipe or 4 m, (12 feet,) whichever is less.
After the backfill has reached at least 300 mm (12 inches) above the top of
the pipe, the remainder of the fill shall be placed and thoroughly
compacted in layers not exceeding 150 mm. (6 inches.)

.6.3 Movement of Construction Machinery

In compacting by rolling or operating heavy equipment parallel with the
pipe, displacement of or injury to the pipe shall be avoided. Movement of
construction machinery over a culvert or storm drain at any stage of
construction shall be at the Contractor's risk. Any damaged pipe shall be
repaired or replaced.

.6.4 Compaction

.6.4.1 General

Cohesionless materials include gravels, gravel-sand mixtures, sands, and
gravelly sands. Cohesive materials include clayey and silty gravels,

gravel-silt mixtures, clayey and silty sands, sand-clay mixtures, clays,
silts, and very fine sands. When results of compaction tests for
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moisture-density relations are recorded on graphs, cohesionless soils will
show straight lines or reverse-shaped moisture-density curves, and cohesive
soils will show normal moisture-density curves.

.6.4.2 Minimum Density

Backfill over and around the pipe and backfill around and adjacent to
drainage structures shall be compacted at the approved moisture content to
the following applicable minimum density (densities) which will be
determined as specified in this paragraph.

a. Under paved roads, streets, parking areas, and similar-use pavements
including adjacent shoulder areas, the density shall be not less than 90
percent of maximum density for cohesive material and 95 percent of maximum
density for cohesionless material, up to the elevation where requirements
for pavement subgrade materials and compaction shall control.

b. Under unpaved or turfed traffic areas, density shall not be less
than 90 percent of maximum density for cohesive material and 95 percent of
maximum density for cohesionless material.

c. Under nontraffic areas, density shall be not less than that of the
surrounding material.

.6.5 Determination of Density

Testing shall be the responsibility of the Contractor and performed at no
additional cost to the Government. Testing shall be performed by a
Government approved commercial testing laboratory. Tests shall be
performed in sufficient number to insure that specified density is being
cbtained. Laboratory tests for moisture-density relations shall be made in
accordance with ASTM D 1557 except that mechanical tampers may be used
provided the results are correlated with those obtained with the specified
hand tamper. Field density tests shall be determined in accordance with
ASTM D 1556 or ASTM D 2922. When ASTM D 2922 is used, one check test by
ASTM D 1556 shall be performed for every fourth test performed by the
nuclear method (ASTM D 2922, Method B). ASTM D 2922 results in a wet unit
weight of soil and when using this method ASTM D 3017 shall be used to
determine the moisture content of the soil. The calibration curves
furnished with the moisture gauges shall be checked along with density
calibration checks as described in ASTM D 3017 or ASTM D 2922. Test
results shall be furnished the Contracting Officer. The calibration checks
of both the density and moisture gauges shall be made at the beginning of a
job on each different type of material encountered and at intervals as
directed.

--00o0- -
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SECTION 02730 - SANITARY SEWERS

PART 1 - GENERAL
1.1 WORK INCLUDED
Pipes, materials, and appurtenances for gravity sewers,
1.2 REFERENCES
The publications listed below form a part of this specification to the

extent referenced. The publicaticns are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123 (1989%a) Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products

ASTM C 33 (1990) Concrete Aggregates

ASTM C 94 (1990) Ready-Mixed Concrete

ASTM C 150 (1989) Portland Cement

ASTM C 260 (1986) Air-Entraining Admixtures for
Concrete

ASTM C 270 (1989) Mortar for Unit Masonry

ASTM C 478 (1990b) Precast Reinforced Concrete Manhole
Sections

ASTM C 828 (1990) Low-Pressure Air Test of Vitrified
Clay Pipe Lines

ASTM C 924 (1989) Concrete Pipe Sewer Lines by
Low-Pressure Air Test Method

ASTM D 2680 (1990) Acrylonitrile-Butadiene-Styrene
(ABS) and Poly(Vinyl Chloride) (PVC)
Composite Sewer Piping

ASTM D 2751 (1989) Acrylonitrile-Butadiene-Styrene

’ (ABS) Sewer Pipe and Fittings

ASTM D 3034 (1989) Type PSM Poly(Vinyl Chloride) (PVC)
Sewer Pipe and Fittings

ASTM D 3212 (1989) Joints for Drain and Sewer Plastic
Pipes Using Flexible Elastomeric Seals

ASTM D 3753 (1981; R 1986) Glass-Fiber-Reinforced
Polyester Manholes

ASTM F 402 (1988) Safe Handling of Solvent Cements,

Primers, and Cleaners Used for Joining
Thermoplastic Pipe and Fittings
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ASTM F 794

ASTM F 948

FEDERAL SPECIFICATIONS

FS RR-F-621

(ES)

(198%a) Poly(Vinyl Chloride) (PVC) Ribbed
Gravity Sewer Pipe and Fittings Based on
Controlled Inside Diameter

(1989) Poly(Vinyl Chloride) (PVC)
Corrugated Sewer Pipe with a Smooth
Interior and Fittings

(Rev E) Frames, Covers, Gratings, Steps,
Sump and Catch Basin, Manhole

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 49

NFPA 325M

NFPA 704

UNI-BELL PVC PIPE ASSOCIATION

UBPPA UNI-B-9

1.3 GENERAL REQUIREMENTS

(1975) Hazardous Chemicals Data

(1991) Fire Hazard Properties of Flammable
Liquids, Gases, and Volatile Solids

(1990) Identification of the Fire Hazards
of Materials

(UBPPA)

(1990) Polyvinyl Chloride (PVC) Profile
Wall Gravity Sewer Pipe and Fittings Based
on Controlled Inside Diameter (Nominal Pipe
Sizes 4-48 inch)

The construction required herein shall include appurtenant structures and
building sewers to points of connection with the building drains 5 feet
outside the building to which the sewer system is to be connected. The
Contractor shall replace damaged material and redo unacceptable work at no
additional cost to the Government. Excavation and backfilling is
specified in Section 02222 EXCAVATION, TRENCHING, AND BACKFILLING FOR
UTILITIES SYSTEMS. Backfilling shall be accomplished after inspection by

the Contracting Officer.

Before, during, and after installation, plastic

pipe and fittings shall be protected from any environment that would
result in damage or deterioration to the material. The Contractor shall
have a copy of the manufacturer's instructions available at the
construction site at all times and shall follow these instructions unless
directed otherwise by the Contracting Officer. Solvents, solvent
compounds, lubricants, elastomeric gaskets, and any similar materials
required to install the plastic pipe shall be stored in accordance with
the manufacturer's recommendation and shall be discarded if the storage
period exceeds the recommended shelf life. Solvents in use shall be
discarded when the recommended pot life is exceeded.

.4 SUBMITTALS

The following shall be submitted in accordance with Section 01300 -

SUBMITTALS:

SD-01 Data

Manufacturer's Catalog Data.
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SD-09 Reports
Test Reports.

SD-13 Certificates
Portland Cement.

Certificates of compliance stating the type of cement used in manufacture
of concrete pipe, fittings and precast manholes.

PART 2 - PRODUCTS

2.

1 PIPE

Pipe shall conform to the respective specifications and other requirements
specified below.

.1.1 Plastic Pipe

Acrylonitrile-butadiene-styrene (ABS) and Polyvinyl chloride (PVC)
composite sewer piping shall conform to ASTM D 2680. Size 8-inch through
15-inch diameter.

.1.1.1 ABS Pipe

ASTM D 2751.

.1.1.2 PVC Pipe

ASTM D 3034, Type PSM with a maximum SDR of 35, Size 15 inches or less in
diameter. ASTM F 949 for corrugated sewer pipes with a smooth interior.
UBPPA UNI-B-9 and ASTM F 794, Series 46, for ribbed sewer pipe with smooth
interior, size 8-inch through 48-inch diameters.

.2 FITTINGS

Fittings shall be compatible with the pipe supplied and shall have a
strength not less than that of the pipe. Fittings shall conform to the
respective specifications and other requirements specified below.

.2.1 Plastic Pipe

ABS and PVC composite sewer pipe fittings shall conform to ASTM D 2680.

.2.1.1 ABS Pipe

ASTM D 2751.

.2.1.2 PVC Pipe

ASTM D 3034 for type PSM pipe. ASTM F 949 for corrugated sewer pipe with
a smooth interior and fittings of 4, 6, 8, and 10 inches in diameter.
UBPPA UNI-B-9 and ASTM F 794, Series 46, for ribbed sewer pipe with smooth
interior.

.2.2.3 PVC Pipe to Wall Penetrations

Wall penetrations for PVC pipe shall be sealed watertight by use of either
mechanical seals as specified in Section 15060 PROCESS PIPING, Manhole
waterstop rings, or approved egual.
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.3 JOINTS

Joints installation shall comply with the manufacturer's instructiocns.
.3.1 Plastic Pipe

.3.1.1 ABS Pipe

ASTM D 2751, solvent weld or bell and spigot O-ring joint, size 12 inches
or less in diameter, dimensions and tolerances in accordance with Table 2
therein.

.3.1.2 PVC Pipe

Flexible elastomeric gasket joint conforming to ASTM D 3212 for Type PSM
pipe.

.4 BRANCH CONNECTIONS

Branch connections shall be made by use of regular fittings or solvent
cemented saddles as approved. Saddles for ABS and PVC composite pipe
shall conform to Figure 2 of ASTM D 2680; saddles for ABS pipe shall
comply with Table 3 of ASTM D 2751; and saddles for PVC pipe shall conform
to Table 4 of ASTM D 3034.

.5 FRAMES AND COVERS

Frames and covers shall be cast iron, ductile iron or reinforced concrete.
Cast iron frames and covers shall be as indicated or shall conform to FS
RR-F-621, type as suitable for the application, circular, without vent
holes. The frames and covers shall have a combined weight of not less
than 400 pounds. Reinforced concrete frames and covers shall be as
indicated. The word "Sewer" shall be stamped or cast into covers so that
it is plainly visible.

.6 STEEL LADDER

A steel ladder shall be provided where the depth of a manhole exceeds 12
feet. The ladder shall not be less than 16 inches in width, with 3/4 inch
diameter rungs spaced 12 inches apart. The two stringers shall be a
minimum 3/8 inch thick and 2 inches wide. Ladders and inserts shall be
galvanized after fabrication in conformance with ASTM A 123.

.7 CEMENT MORTAR
Cement mortar shall conform to ASTM C 270, Type M with Type II cement.
.7.1 Portland Cement '

Portland cement shall conform to ASTM C 150, Type V for concrete used in
concrete pipe, concrete pipe fittings, and manholes and type optiocnal with
the Contractor for cement used in concrete cradle, concrete encasement,
and thrust blocking. Air-entraining admixture conforming to ASTM C 260
shall be used with Type V cement. Where aggregates are alkali reactive,
as determined by Appendix XI of ASTM C 33, a cement containing less than
0.60 percent alkalies shall be used.

.7.2 Portland Cement Concrete
Portland cement concrete shall conform to ASTM C 94, compressive strength

of 4000 psi at 28 days, except for concrete cradle and encasement or
concrete blocks for manholes. Concrete used for cradle and encasement
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shall have a compressive strength of 2500 psi minimum at 28 days.
Concrete in place shall be protected from freezing and moisture loss for 7
days.

.8 STRUCTURES

.8.1 Precast Reinforced Concrete Manhole Sections

Precast reinforced concrete manhole sections shall conform to ASTM C 478,
except that portland cement shall be as specified herein. Joints shall be
cement mortar, or an approved mastic or rubber gasket, or an approved
compbination of these types.

.8.2 Glass~-Fiber Reinforced Polyester Manholes

Glass-fiber-reinforced polyester manholes shall conform to ASTM D 3753.

PART 3 - EXECUTION
.1 INSTALLATION
3.1.1 Adjacent Facilities

3.1.1.1 Water Lines

Where the location of the sewer is not clearly defined by dimensions on
the drawings, the sewer shall not be closer horizontally than 10 feet to a
water-supply main or service line, except that where the bottom of the
water pipe will be at least 12 inches above the top of the sewer pipe, the
horizontal spacing may be a minimum of 6 feet. Where gravity-flow sewers
cross above water lines, the sewer pipe for a distance of 10 feet on each
side of the crossing shall be fully encased in concrete or shall be
acceptable pressure pipe with no joint closer horizontally than 3 feet to
the crossing. The thickness of the concrete encasement including that at
the pipe joints shall be not less than 4 inches.

.1.1.2 Roads, Railroads, and Airfields

Water pipe shall be encased in a sleeve of rigid conduit for the lengths
shown. A minimum clearance of at least 2 inches between the inner wall
of the sleeve and the maximum outside diameter of the sleeved pipe and
joints shall be provided. Sand bedding shall be provided for the water
pipe through the sleeve. Sleeves of ferrous material shall be provided
with the corrosion protection as required for the conditions encountered
at the site of installation.

.1.1.3 Structures

Where sewer pipe is to be installed within 3 feet of an existing or
proposed building or structural foundation such as a retaining wall,
control tower footing, water tank footing, or any similar structure, the
sewer pipe shall be sleeved as specified above. Care shall be exercised
and proper precautions taken during installation of the sewer pipe and
sleeve to assure that there will be no damage to such structures and no
settlement or movement of foundations or footing.

.1.2 Pipe Laying

a. Pipe shall be protected during handling against impact shocks and
free fall and the pipe interior shall be free of extraneous material.
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b. Pipe laying shall proceed upgrade with the spigot ends of
bell-and-spigot pipe and tongue ends of tongue-and-groove pipe pointing in
the direction of the flow. Each pipe shall be laid accurately to the line
and grade shown on the drawings. Pipe shall be laid and centered so that
the sewer has a uniform invert. As the work progresses, the interior of
the sewer shall be cleared of all superfluous materials.

c. Before making pipe joints all surfaces of the portions of the
pipe to be joined shall be clean and dry. Lubricants, primers, and
adhesives shall be used as recommended by the pipe manufacturer. The
joints shall then be placed, fitted, joined, and adjusted to obtain the
degree of water tightness required.

d. ABS composite pipe ends with exposed truss and filler material
shall be coated with solvent weld material before making the joint to
prevent water or air passage at the joint between the inner and ocuter wall
of the pipe.

e. 1Installations of solvent weld joint pipe, using ABS or PVC pipe
and fittings shall be in accordance with ASTM F 402. All required
precautions shall be taken to assure adequate trench ventilation and
protection for workers installing the pipe.

.1.2.1 Caulked Joints

The packing material shall be well packed into the annular space to
prevent the entrance of lead into the pipe. The remainder of the space
shall be filled with molten lead that is hot enough to show a rapid change
in color when stirred. Scum shall be removed before pouring. The lead
shall be caulked to form a tight joint without overstraining the bell and
shall have a minimum depth of 1 inch after caulking.

.1.2.2 Trenches

Trenches shall be kept free of water and as dry as possible during
bedding, laying, and jointing and for as long a period as required. When
work is not in progress, open ends of pipe and fittings shall be
satisfactorily closed so that no trench water or other material will enter
the pipe or fittings.

.1.2.3 Backfill

As soon as possible after the joint is made, sufficient backfill material
shall be placed along the pipe to prevent pipe movement off line or grade.
Plastic pipe shall be completely covered to prevent damage from
ultraviolet light.

.1.2.4 Width of Trench

If the maximum width of the trench at the top of the pipe, as specified in
Section 02222 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES
SYSTEMS, is exceeded for any reason other than by direction, the
Contractor shall install at no additional cost to the Government such
concrete cradling, pipe encasement, or other bedding required to support
the added load of the backfill.

.1.2.5 Joints

Joints between different pipe materials shall be made as specified, using
approved jointing materials.
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3.1.2.6 Handling and Storage

Pipe, fittings and joint material shall be handled and stored in
accordance with the manufacturer's recommendations. Storage facilities
for plastic pipe, fittings, joint materials and solvents shall be
classified and marked in accordance with NFPA 704, with classification as
indicated in NFPA 49 and NFPA 325M.

.1.3 Leakage Tests

Lines shall be tested for leakage by low pressure air testing,
infiltration tests or exfiltration tests, as appropriate. Low pressure
air testing for vitrified clay pipes shall be as prescribed in ASTM C 828.
Low pressure air testing for concrete pipes shall be as prescribed in ASTM
C 828. Low pressure air testing procedures for other pipe materials shall
use the pressures and testing times prescribed in ASTM C 828 and ASTM C
924, after consultation with the pipe manufacturer. Prior to infiltration
or exfiltration tests the trench shall be backfilled up to at least the
lower half of the pipe. If required, sufficient additional backfill shall
be placed to prevent pipe movement during testing, leaving the joints
uncovered to permit inspection. Visible leaks encountered shall be
corrected regardless of leakage test results. When the water table is 2
feet or more above the top of the pipe at the upper end of the pipeline
section to be tested, infiltration shall be measured using a suitable weir
or other device acceptable to the Contracting Officer. When the
Contracting Officer determines that infiltration cannot be properly
tested, an exfiltration test shall be made by filling the line to be
tested with water so that a head of at least 2 feet is provided above both
the water table and the top of the pipe at the upper end of the pipeline
to be tested. The filled line shall be allowed to stand until the pipe
has reached its maximum absorption, but not less than 4 hours. After
absorption, the head shall be re-established. The amount of water
required to maintain this water level during a 2-hour test period shall be
measured. Leakage as measured by either the infiltration test or
exfiltration test shall not exceed 0.2 gallons per inch diameter per 100
feet of pipeline per hour. When leakage exceeds the maximum amount
specified, satisfactory correction shall be made and retesting
accomplished. Testing, correction, and retesting shall be made at no
additional cost to the Government.

.1.4 Test for Deflection

When flexible pipe is used, a deflection test shall be made on the entire
length of the installed pipeline not less than 30 days after the
completion of all work including the leakage test, backfill, and placement
of any fill, grading, paving, concrete, or superimposed loads. Deflection
shall be determined by use of a deflection device or by use of a
spherical, spheroidal, or elliptical ball, a cylinder, or circular
sections fused to a common shaft. The ball, cylinder, or circular
sections shall have a diameter, or minor diameter as applicable, of 92.5
percent of the inside diameter of the pipe. A tolerance of plus 0.5
percent will be permitted. The ball, cylinder, or circular sections shall
be of a homogeneous material throughout, shall have a density greater than
1.0 as related to water at 39.2 degrees F, and shall have a surface
brinell hardness of not less than 150. It shall be center bored and
threough bolted with a 1/4-inch minimum diameter steel shaft having a yield
strength of 70,000 psi or more, with eyes at each end for attaching
pulling cables. The eye shall be suitably backed with flange or heavy
washer such that a pull exerted on the opposite end of the shaft shall
produce compression throughout the remote end of the ball, cylinder or
circular section. Circular sections shall be so spaced that the distance
from the external faces of the front and back sections shall equal or
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exceed the diameter of the circular section. Failure of the ball,
cylinder, or circular section to pass freely through a pipe run, either by
being pulled through or by being flushed through with water, shall be
cause for rejection of that run. When a deflection device is used for the
test in lieu of the ball, cylinder, or circular sections described, such
device shall be approved prior to use. The device shall be sensitive to
1.0 percent of the diameter of the pipe being measured and shall be
accurate to 1.0 percent of the indicated dimension. Installed pipe
showing deflections greater than 7.5 percent of the normal diameter of the
pipe shall be retested by a run from the opposite direction. If the
retest also fails, the suspect pipe shall be replaced at no cost to the
Government.

.2 CONCRETE CRADLE AND ENCASEMENT

The pipe shall be supported on a concrete cradle, or encased in concrete
where indicated or directed.

.3 WYE BRANCHES

Wye branches shall be installed where sewer connections are indicated or
where directed. Cutting into piping for connections shall not be done
except in special approved cases. When the connecting pipe cannot be
adequately supported on undisturbed earth or tamped backfill, the pipe
shall be encased in concrete backfill or supported on a concrete cradle as
directed. Concrete required because of conditions resulting from faulty
construction methods or negligence by the Contractor shall be installed at
no additional cost to the Government. The installation of wye branches in
an existing sewer shall be made by a method which does not damage the
integrity of the existing sewer. One acceptable method consists of
removing one pipe section, breaking off the upper half of the bell of the
next lower section and half of the running bell of wye section. After
placing the new section, it shall be rotated so that the broken half of
the bell will be at the bottom. The two joints shall then be made with
joint packing and cement mortar.

.4 MANHOLES
.4.1 General

Manholes shall be constructed of glass-fiber-reinforced polyester,
prefabricated plastic, concrete, or precast concrete manhole sections.

The invert channels shall be smooth and semicircular in shape conforming
to the inside of the adjacent sewer section. Changes in direction of flow
shall be made with a smooth curve of as large a radius as the size of the
manhole will permit. Changes in size and grade of the channels shall be
made gradually and evenly. The invert channels shall be formed directly
in the concrete of the manhcle base, or shall be built up with brick and
mortar, or shall be half tile laid in concrete, or shall be constructed by
laying full section sewer pipe through the manhole and breaking out the
top half after the surrounding concrete has hardened. Pipe connections
shall be made to manhole using water stops, standard O-ring joints,
special manhole coupling, or shall be made in accordance with the
manufacturer's recommendation. The Contractor's proposed method of
connection, list of materials selected, and specials required, shall be
approved prior to installation. The floor of the manhole outside the
channels shall be smooth and shall slope toward the channels not less than
1 inch per foot nor more than 2 inches per foot. Free drop inside the
manholes shall not exceed 1 foot 6 inches, measured from the invert of the
inlet pipe to the top of the floor of the manhole outside the channels,
and drop manholes shall be constructed whenever the free drop would
otherwise be greater than 1 foot 6 inches.
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4.2 Steel Ladder

Ladder shall be adequately anchored to the wall by means of steel inserts
spaced not more than 6 feet apart vertically, and shall be installed to
provide at least 6 inches of space between the wall and the rungs. The
wall along the line of the ladder shall be vertical for its entire length.

.4.3 Jointing and Plastering

Mortar joints shall be completely filled and shall be smooth and free from
surplus mortar on the inside of the manhole. Mortar and mastic joints
between precast rings shall be full-bedded in jointing compound and shall
be smoothed to a uniform surface on both the interior and exterior of the
manhole. Installation of rubber gasket joints between precast rings shall
be in accordance with the recommendations of the manufacturer.

.4.4 Frames and Covers

Unless otherwise indicated, tops of frames and covers shall be set flush
with finished grade in paved areas or 2 inches higher than finished grade
in unpaved areas.

.5 CONNECTIONS TO EXISTING MANHOLES

Pipe connections to existing manholes shall be made in such manner that
the finish work will conform as nearly as practicable to the essential
applicable requirements specified for new manholes, including all
necessary concrete work, cutting, and shaping. The connection shall be
centered on the manhole. Holes for the new pipe shall be of sufficient
diameter to allow packing cement mortar around the entire periphery of the
pipe but no larger than 1-1/2 times the diameter of the pipe. Cutting the
manhole shall be done in a manner that will cause the least damage to the
walls.

.6 BUILDING CONNECTIONS

Building connections shall include the lines to and connection with the
building waste drainage piping at a point approximately 5 feet outside the
building, unless otherwise indicated. Where building drain piping is not
installed, the Contractor shall terminate the building connections
approximately 5 feet from the site of the building at a point and in a
manner designated.

.7 CLEANOUTS AND OTHER APPURTENANCES

Cleanouts and other appurtenances shall be installed where shown on the
drawings or as directed by the Contracting Officer, and shall conform to
the detail of the drawings.

--00o0--
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SECTION 02831 - FENCE, CHAIN-LINK

PART 1 - GENERAL

1.

1

2.

2.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 94 (1986; Rev. b) Ready-Mixed Concrete.

FEDERAL SPECIFICATIONS (FS)

FS QQ-W-461 (Rev. H) Wire, Steel, Carbon (Round, Bare and
Coated).

FS FF-P-101 (Rev. F) Padlocks..

FS RR~F-191 (Rev. J) Fencing, Wire and Post Metal And

Gates, Chain-Link Fence Fabric, and
Accessories (General Specification).

FS RR-F-191/1 (Rev. C) Fencing, Wire and Post, Metal (Chain-
Link Fence Fabric) (Detail Specification).

FS RR-F-191/2 (Rev. C) Fencing, Wire and Post, Metal (Chain-
Link Fence Gates) (Detail Specification).

FS RR~-F-191/3 (Rev. C) Fencing, Wire and Post, Metal (Chain-
Link Fence Posts, Top Rails and Braces)
(Detail Specification).

FS RR-F-191/4 (Rev., C) Fencing, Wire and Post, Metal (Chain-
Link Fence Accessories Detail Specification).

.2 SUBMITTALS

The following shall be submitted in accordance with SECTION: 01300 -
SUBMITTALS:

SD-31, Detail Drawings
Drawings shall show post sizes and sections; post setting and bracing,

gate details; details of attachment of fabric to support members; and any
other details required to erect the fence along the lines indicated.

PART 2 - PRODUCTS

1 MATERIALS
Materials shall conform to the following:
1.1 Chain Link Fence

FS RR-F-191 and detailed specifications forming the various parts thereto.
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2.1.1.1 Fabric

FS RR-F-191/1, Type I, zinc-coated steel wire with minimum coating weight
of 2.0 ounces of zinc per square foot of coated surface, or Type II,
aluminum-coated steel wire. Fabric shall be fabricated of 9-gauge wire
woven in 2-inch mesh. Fabric height shall be 6 feet.

2.1.1.2 Gates

FS RR-F-191/2. Gate shall be the type and swing shown. Gate frames shall
be constructed of Class 1 Grade A or B, steel pipe, size SP2, as specified
in FS RR-F-~191/3. Gate fabric shall be as specified for chain-link
fabric. Vertical members of gate leaves shall be spaced so that no
members are more than 8 feet apart. Gates over 10 feet wide shall be
additionally braced with a 5/16-inch, minimum thickness, diagonal truss
rod. Gate fabric shall be attached to the gate frame by method standard
with the manufacturer except that welding will not be permitted. Latches,
hinges, stops, keepers, rollers, and other hardware items shall be
furnished as required for the operation of the gate. Latches shall be
arranged for padlocking so that padlock will be accessible from both sides
of the gate regardless of the latching arrangement.

2.1.1.3 Posts

FS RR-F-191/3, zinc-coated; Class 1 Grade A or B, steel pipe; Class 3,
formed steel sections; or Class 6, steel square sections. Class 4, steel
H-section may be used for line posts in lieu of line post shapes specified
for the other classes. Sizes shall be as specified in FS RR-F-191/3 for
the class used. Line posts shall be of the same class throughout the
fence. Terminal (corner, gate, and pull) posts selected shall be of the
same class throughout the fence. Gate post shall be either round or
square, subject to the limitation specified in FS RR-F-191/3.

2.1.1.4 Braces
FS RR-F-191/3, zinc-coated; Class 1 Grade A or B, steel pipe, size SPl
Class 3, form steel sections, size FS1, conforming to FS RR-F-191/3, may
be used as braces if Class 3 line posts are furnished.

2.1.1.5 Accessories
FS RR-F-191/4, unless otherwise specified. Ferrous accessories shall be
zinc- or aluminum-coated. Truss rods shall be furnished for each terminal

post. Truss rods shall be provided with turnbuckles or other equivalent
provisions for adjustment.

2.1.2 Concrete
ASTM C 94, using 3/4-inch maximum~size aggregate, and having minimum
compressive strength of 2000 psi at 28 days. Grout shall consist of one
part portland cement to three parts clean, well-graded sand and the
minimum amount of water to produce a workable mix.

2.1.3 Padlocks

FS FF-P-101, Type EPB, Size 1-3/4 inch. Padlocks shall be keyed alike and
each lock shall be furnished with two keys.

2.1.4 Tie Wire

Steel, zinc-coated, hard tensile strength, conforming to Fed. Spec. QQO-W-
461, Finish 5, Class 3, weighing a minimum of 0.8 ounces per square foot.
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Use 9-gage wire (0.148-inch diameter) or 6~gage (0.192-inch diameter)
steel wire clips for attaching fabric to top rails or intermediate posts.

.1.5 Hog Rings:

Zinc-coated steel of the quality specified for the wire. Use ll-gage
(0.121-inch diameter) steel wire hog rings for attaching fabric to top and
bottom reinforcing wires.

PART 3 - EXECUTION

3.1 GENERAL

Fence shall be installed to the lines and grades indicated. The area on
either side of the fence line shall be cleared to the extent indicated.
Line post shall be spaced equidistant at intervals not exceeding 10 feet.
Terminal (corner, gate, and pull) posts shall be set at abrupt changes in
vertical and horizontal alignment. Fabric shall be continuous between
terminal posts, however, runs between terminal posts shall not exceed 500
feet.

.2 POSTS

Posts shall be set plumb and in alignment. Except where solid rock is
encountered, posts shall be set in concrete to the depth of 36 inches.
Where solid rock is encountered with no overburden, posts shall be set to
a minimum depth of 18 inches in rock. where solid rock is covered with an
overburden of soil or loose rock, posts shall be set to a minimum depth of
36 inches unless a penetration of 18 inches in solid rock is achieved
before reaching the 36-inch depth in which case depth of penetration shall
terminate. All portions of posts set in rock shall be grouted. Portions
of posts not set in rock shall be set in concrete from the rock to ground
level. Posts set in concrete shall be set in holes not less than 16
inches in diameter for terminal post and 12 inches in diameter for line
posts. Diameters of holes in solid rock shall be at least l-inch greater
than the largest cross section of the post. Concrete and grout shall be
thoroughly consolidated around each post so as to be free of voids and
finished to form a dome. Concrete and grout shall be allowed to cure for
72 hours prior to attachment of any item to the posts. Class 3 type line
posts may be mechanically driven provided soil conditions are such that
the driven posts develop strengths at least equal to posts set in concrete
and rock is not encountered. Driven posts shall be set to a minimum depth
of 3 feet and shall be protected with drive caps when being set.

.3 BRACES AND TRUSS RODS

Braces and truss rods shall be installed as required and in conformance
with the standard practice for the fence furnished. Hor Braces and truss
rods shall extend from terminal posts to line posts. Diagonal braces
shall form an angle of approximately 40 to 50 degrees with the horizontal.

.4 TENSION WIRES

Tension wires shall be installed along the top and bottom of the fence
line and attached to the terminal posts of each stretch of the fence. Top
tension wires shall be installed within the top 1l-foot of the installed
fabric. Bottom tension wire shall be installed within the bottom 6 inches
of the installed fabric. Tension wire shall be pulled taut and shall be
free of sag.
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5 CHAIN-LINK FABRIC

Chain-link fabric shall be installed on the side of the post indicated.
Fabric shall be attached to terminal posts with stretcher bars and tension
bands. Bands shall be spaced at approximately 15-inch intervals. Fabric
shall be pulled taut to provide a smooth uniform appearance free from sag.
Fabric shall be fastened to line posts at approximately 15-inch intervals
and fastened to top rails and tension wires at approximately 24-inch
intervals. Fabric shall be cut by untwisting and removing pickets.
Splicing shall be accomplished by weaving a single picket into the ends of
the rolls to be joined. The bottom of the installed fabric shall be 2
inches (plus or minus 1/2-inch) above the ground. The steel wire ties and
hog rings shall be installed in a manner to prevent easy removal and with
zinc coating intact after installation.

.6 GATES

Gates shall be installed at the locations shown. Hinged gates shall be
mounted to swing as indicated. Latches, stops, and keepers shall be
installed as required. Padlocks shall be attached to gates or gate posts
with chains to prevent padlock removal.

--00o0 - -
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SECTION 02965 - REVEGETATION AND EROSION CONTROL

PART 1 - GENERAL

1.

1 APPLICABLE PUBLICATIONS.

Are listed below and form a part of this specification to the extent
referenced. The publications are referred to in the text by the basic
designation only.

Association of Official Analytical Chemists (AOAC) Publication:

Official Methods of Analysis (13th Edition 1980 and Supplements 1 & 2).

.2 GENERAL.

The seeding work will be accomplished only when satisfactory results can be
expected. When conditions such as drought, excessive moisture, high winds
or other factors prevail to such an extent that satisfactory results are not
anticipated, the Contracting Officer may, at his discretion, stop any phase
of the work. Work will resume only when, at the discretion of the
Contracting Officer, the desired results are likely to be obtained. All
seeding will be conducted across the slope. Seeding measures will be
accomplished as specified herein.

.3 FERTILIZING, SEEDING, AND MULCHING.

Are required under this contract and will be accomplished on the areas
specified in the contract plans and described in these specifications.
Outcroppings of rock, rock cuts, rock fills, concrete structures, and areas
of rock protection will be avoided.

.4 PLANTING SEASON.

Seeding will be performed from the middle of June until the first week in
July. Seeding will be accomplished on those project features that are
complete as of this time unless otherwise approved by the Contracting
Officer. If the Contracting Officer determines that work under this
contract has not progressed sufficiently on an area to allow efficient
performance or in any way prevent satisfactory results, seeding may be
delayed until the next appropriate planting season.

.5 SUBMITTALS

The following shall be submitted in accordance with Section 01300-
Submittals:

SD-01 Data

Submittals which provide calculations, descriptions, or documentation
regarding the work.

SD-13 Certificates

Statement signed by an official authorized to certify on behalf of the
manufacturer of a product, system or material, attesting that the product,
system or material meets specified requirements. The statement must be
dated after the award of this contract, must state the Contractor’s name and
address, must name the project and location, and must list the specific
requirements which are being certified.
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SD-14 Samples

Samples, including both fabricated and unfabricated physical examples of
materials, products, and units of work as complete units or as portions of
units of work. .

SD-18 Records

Documentation to record compliance with technical or administrative
requirements.

PART 2 - PRODUCTS

2.

2.

1 MATERIALS.

1.1 Fertilizer.

Will be applied to all areas at a rate of 40 pounds of available nitrogen
(ammonium sulfate with a urea formaldehyde base) and 50 pounds of available
phosphorous (usually expressed as phosphorus pentoxide) per acre.
Fertilizer will be granular and uniform in composition, free flowing, and
suitable for application with approved equipment. The fertilizer will be
delivered to the site in plastic bags or other suitable containers, each
fully labeled, conforming to the applicable State fertilizer laws, and
bearing the name, trade name or trade mark, and warranty of the producer.

.1.2 Seed Mixtures.

Must be certified, locally-adapted strains or varieties as shown in Table 1.
Seed with the higher Pure Live Seed (PLS*) will be purchased. All seeding
rates and pounds of seed needed in mixture per acre will be adjusted to the
PLS purchased.

* pure Live Seed (PLS) is determined by multiplying the germination of a lot
of seed by the purity. For example, a 100-pound bag of seed with a
germination of 50 percent and purity of 80 percent would be computed as
follows: 50% X 80% = 40% PLS. Therefore, a 100-pound sack of seed contains

only 40-pounds of Pure Live Seed. To obtain a satisfactory revegetation and

erosion control from seed mixtures, one would need to plant 2.5 times the
PLS number to achieve 100-percent plant coverage. Except as noted, all
seeding recommendations are based on PLS.

TABLE 1.
Pounds of PLS*

Number of Seeds Applied Needed in Mixture

Plant Name Variety Per Sqguare Foot of Soil _Per Acre
Grasses
Sand dropseed Vaughn 12.0 0.10
Indian ricegrass** Nezpar 12.8 3.0
Galleta Viva 7.4 2.0
Alkali sacaton Salado 9.2 0.25
Blue grama Hachita 8.0 0.75
Subtotals 48.6 6.1
Shrubs
Fourwing saltbush closest source 1.0
Apache plume closest source 1.0
Subtotal 2.0
Total Poundage 8.1

** Seed will be 2-years old
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2.1.3 Hay Mulch.
o
Must be bailed, bright, native prairie hay, broom sedge, bluestem hay, King
s Ranch bluestem hay, or hay of other grasses and sedges having the equivalent
in leafiness, structure, and fiber strength. Hay material which has passed
el through a seed-harvesting combine or a thresher will not be acceptable. A
minimum of 65 percent of weight of the herbage making up the material will
—— be 10 inches or leonger. Mulch materials which contains mature seed of
, noxious weeds or other species, including crops which would be detrimental
- to the grasses planted on the mulched areas or provide a menace to
surrounding farmlands, will not be acceptable. Discolored, weathered,
o rotted, molded, brittle hay or any hay harvested during dormant season will
_ not be acceptable. Hay will be applied at the rate of 1.5 to 2 tons per
acre.
2.1.4 Topsoil.
e
Must have sufficient texture, organic content, etc., to germinate planted
. seeds and support long-term growth. Top soil shall not be excessively sodic
or saline. The Exchangeable Sodium Percentage (ESP) or Sodium Absorption
E— Ratio (SAR) will be less than 13 and salinity will be less than 6 mmhos/cm
or decicemans/m. Topsoil shall not contain noxious weeds that would prevent
v or impair establishment and long-term growth of planted species.
il 2.2 INSPECTION AND TESTS.
- 2.2.1 Fertilizer.
- Six signed copies of fertilizer invoices will be provided. Invoices shall
show quantities and grade of each fertilizer furnished. Samples of each lot
e of fertilizer will be tested upon request of the Contracting Officer.
- Sampling and testing will be done in accordance with official methods of
analysis of the Association of Official Analytical Chemists at the
- discretion of the Contracting Officer. The empty fertilizer bags or

containers will be retained, and on completion of the project, a final check
s of total quantities of fertilizer used will be made against the total area
treated. If minimum rates of application have not been met, additional
quantities of these materials, to make up minimum application specified,

o will be distributed as directed.
—
2.2.2 Seed.

e
The Contracting Officer will be furnished six signed copies of statement

- from the vendor, certifying that each container of seed delivered is labeled
in accordance with the Federal Seed Act and is, at least, equal to

- requirements previously specified. This certification and copies of the
official seed analysis, or official seed tags, will be obtained from the

s vendor and will be furnished on, and with, all copies of seed invoices.
Invoices, certifications, and seed analysis will be furnished prior to

R commencement of planting operations. Each lot of seed may be re-sampled and

— re-tested, in accordance with latest rules and regulations under the Federal

Seed Act, at the discretion of the Contracting Officer. Such re-sampling
and re-testing will be made by, or under, the supervision of the Government.
i If these tests reveal the seed to be below the specified pure live seed
content, the Contractor will be required to plant additional seed to

- compensate for the deficiency at no additional cost to the Government. The

‘ seed re-test will be conducted by the State Seed Laboratory.

i 2.2.3 Mulch.

- Not less than five days prior to commencement of seeding operations, the
Contracting Officer will be notified of sources from which mulch materials

. (hay, straw, and gravel) are available and the quantities thereof.

R ]
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Representative samples of the material proposed for use will be submitted
for approval. A weight certificate, signed by a public weigher, will be
furnished prior to applying for the hay and straw mulch. The Mulch material
will be unloaded and stacked in an orderly manner.

2.2.4 Soil for Repairs (if required).

Not less than five days prior to the commencement of seeding operations, the
Contracting Cfficer will be notified of the source from which soil for
repairs is to be furnished. The material will be inspected to determine
whether or not it meets the necessary requirements for repair material. The
soil will be subject to approval prior to use.

PART 3 - EXECUTION
3.1 GENERAL CONSTRUCTION REQUIREMENTS.

Equipment must be in good condition and will be provided for accomplishing
the work. Equipment will be subject to approval before work is started.

3.1.1 Clearing.

Areas to be seeded will be cleared of any materials that might impede work
progress and proper restoration techniques. These shall include stumps,
roots, cables, wire, garbage or other debris. The collected material will
be burned or removed from the site. Rocks up to cobble size may be left to
foster water harvesting and to help establish seeds.

3.1.2 Seedbed Preparation.
3.1.2.1 Grading.

Previously established grades will be maintained on areas to be treated in a
true and even condition and necessary repairs will be made to previously
graded areas. Areas having significant inadequate drainage, as indicated by
ponding of water in low lying areas or on other areas, will be filled or
graded to drain as directed by the Contracting Officer. Slight depressions
and furrows, perpendicular to the flow of water, may be left or created to
foster water harvesting.

3.1.2.2 Scarifying/Tilling.

Immediately prior to seeding, the soil will be tilled and/or scarified,
depending on the soil hardness, to a depth of 4-6 inches to prepare an
acceptable seed bed. Areas with some established grass cover need not be
scarified. The minimum acceptable depth will be 4 inches and will be
confirmed by the Contracting Officer by random and frequent inspections.
This work will be accomplished by ripping, disking, or harrowing on the
contour, and care will be taken to maintain the contour. The Contractor
shall utilize tractors with adequate horsepower and heavy-duty tillage
equipment in accomplishing the specified tillage operations. Areas severely
compacted will be tilled with a heavy-duty disc or chisel-type breaking
plow, followed by disking with a harrow and smoothed with a weighted spike
tooth harrow, railroad ircns, or bridge timber float drag. When a chisel
plow is used, the chisel will be set not to exceed 10 inches apart and the
areas will be cross or double tilled. Tilled areas will be left smooth,
i.e., free of large clods and clumps not greater than egg size. A range of
soil particle size, up to egg size, is desirable. As stated, slight
depressions and furrows perpendicular to water flow will be permitted. If
the soil is in a loosened and friable state (up to a minimum of 4 inches) as
a consequence of construction activities, this operation need not be
performed (as determined by the Contracting Officer).
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3.1.2.3 Mechanical Application of Fertilizer.

Will be applied following scarification of the soil, and prior to commencing
seeding operations. No more than 24 hours shall elapse between
fertilization and seeding operations. The fertilizer distributor box will
be equipped with baffle plates to prevent downward movement of fertilizer
when operating on a slope. Application of fertilizer by use of a fertilizer
attachment for the rangeland drill, as hereinafter specified, will be
permissible for simultaneous dispersal of fertilizer and seed. Fertilizer
shall not be dispensed through a seed hopper. Fertilizer will be uniformly
distributed with a fertilizer distributor (Eze Flow) or comparable
substitute, at the rate previously specified.

.1.3 Planting seed.

.1.3.1 Standardization.

Prior to the initiation of the seeding process, a typical area to be seeded
will be selected. The Contractor shall conduct seeding equipment
calibration tests in the presence of the Contracting Officer, to determine
the appropriate equipment setting for planting seed at the specified rates.
The entire seeding operation will be performed in this area according to
project specifications and agreed upon by the Contracting Officer and the
Contractor. This area shall serve as a trial run for the seeding work that
will follow and the quality of work expected. If unplanted skips are noted
after germination and growth of grass, the Contractor will be required to
seed unplanted areas with specified grass or grass mixtures, at no
additional cost to the Government. Seeding boxes will be kept at least half
full during seeding operations to ensure even distribution of seed over all
areas. Seeding equipment operation on slopes will be anchored, as required,
to prevent downward movement of equipment and formation of deep ridges or
ruts.

.1.3.2 Planting.

Seed will be planted with a rangeland drill to a minimum depth of 0.25 inch
and not deeper then 0.5 inch. Direction of planting will be across the
slope, i.e., parallel to the contour. Seeding operations will be
accomplished as permissible, weather conditions permitting, and during the
specified field dates. Seeding rates, types, and quantities provided as
specified in subparagraph, Seed Mixtures. The seed will be mixed thoroughly
in the presence of the Contracting Officer and planted through the chaffy
seed box. The seed will be planted after tilling and prior to mulching.
Disks and spouts on the seed drill will be adjusted to 10 inches apart. The
disks will be equipped with depth-control bands. The prescribed mix and
rate will be uniformly applied over the area to be seeded. Bulk poundage
for each species of seed will be determined by the PLS content of the seed
purchased. The PLS poundage given in subparagraph, Seed Mixtures, will not
be misinterpreted to mean the bulk poundage of seed to be used. The
Contracting Officer will verify the Contractor's seed rate computations.
Seed boxes will be kept at least half full during seeding operations to
insure even distribution of seed over all the areas seeded. Bulk may be
increased by the use of fertilizer, cornmeal, sawdust, rice hulls, sand, or
other acceptable medium. Seeding equipment operating on slopes will be
anchored, as required, to prevent downslope movement and formation of deep
ridges or ruts. For small areas inaccessible to a seed drill, seeding may
be accomplished by broadcasting with a "cyclone" hand-held seeder or
comparable broadcast seeder. If seed is broadcast, it will be covered by
lightly raking by hand. 1If unplanted skips and areas are observed after
germination of the grass, the Contractor will be required to seed the these
areas with specified grass or grass mixtures, at no additional cost to the
Government.
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3.1.3.3 Protection.

Seeded areas must be protected against foot traffic or other use by erecting
parricades immediately after seeding is completed and by placing warning
signs of a type approved by the Contracting Officer on the various areas.
Such protective devices will be maintained until completion of all work
under this contract.

.1.4 Mulching.
.1.4.1 2Applying Mulch.

The grass hay mulch will be spread uniformly in a continuous blanket, using
1.5-to-2.0 tons of mulch per acre. Mulch will be spread by hand or by an
approved blower-type mulch spreader, and applied so as to prevent excessive
breakage of the mulch material. If this cannot be accomplished, the mulch
will be spread by hand. Care will be exercised to insure that all wire from
baled hay is collected as it is removed from the bale and then removed from
the site. Mulching will be started at the windward side of relatively flat
areas, or at the upper part of a steep slope, and continued, uniformly,
until the area is covered. The mulch will not be bunched and the thickness
of the mulch will be limited so that some sunlight and all precipitation
will reach the ground and so that the mulch can be anchored.

.1.4.2 Anchoring Mulch.

Immediately following the spreading, the mulch will be anchored in the soil
to a depth of 2-3 inches. An approved machine, comparable to a disk harrow
with cupped disks removed and replaced with straight rolling coulters
adjusted to 8 inches apart and having edges approximately 1/8-inch wide,
will be used to anchor the mulch. The machine(s) will be weighted and
operated in such a manner to secure the hay firmly in the ground to form a
soil-binding mulch and prevent loss, or bunching, of the hay by wind.
Suitably anchored mulch will be firmly embedded in the soil with an anchored
"tent" formed by the hay strands between crimp lines. The mulch anchoring
machine will be anchored as required to prevent downslope movement and the
formation of ridges and ruts. Suitable anchoring egquipment will be on hand,
ready for use, prior to applying the mulch. The coulters will be at least
10 inches in diameter. Mulch will be secured within 24 hours after seeding.
The number of passes needed, not to exceed three, will be determined by the
Contracting Officer.

.1.4.3 Maintenance.

Mulched areas will be maintained until all work, or designated portions
thereof, have been completed and accepted. Maintenance will consist of
providing protection against traffic by erecting barricades and placing
warning signs as specified in paragraph, Protection. Any damage will be
repaired and mulch material that has been damaged by wind, or other causes,
will be replaced and secured.

.2 QUALITY CONTROL.

.2.1 General.

The Contractor will establish and maintain quality control for the work
covered in this section of the Technical Provisions to assure compliance
with contract requirements and maintain quality control records for all
construction operations including, but not limited to the following:

(1) Field Inspection of materials.

(2) Seeding.
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(3) Maintenance.
3.2.2 Records.
Two legible copies of these records and tests, as well as the records of

corrective measures taken, will be furnished to the Government, as directed
by the Contracting Officer.
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SECTION 03100

STRUCTURAL CONCRETE FORMWORK

PART 1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN CONCRETE INSTITUTE (ACI)
ACI 347R (1988) Guide to Formwork for Concrete.

AMERICAN HARDBOARD ASSOCIATION (AHA)
AHA Al135.4 (1982; R 1988) Basic Hardboard.

DEPARTMENT OF COMMERCE (DOC)

DOC PS 1 (1983) Construction and Industrial Plywood.

1.2 SUBMITTALS

The following shall be submitted in accordance with Section 01300 SUBMITTAL
DESCRIPTIONS:

Concrete Formwork.

Manufacturer’s data including literature describing form materials,
accessories, and form releasing agents.

SD-06, Instructions
Form Releasing Agents.

Manufacturer’s recommendation on method and rate of application of form
releasing agents.

1.3 DESIGN

Formwork shall be designed in accordance with methodology of ACI 347R for
anticipated loads, lateral pressures, and stresses. Forms shall be capable
of producing a surface which meets the requirements of the class of finish
specified in Section 03300 CONCRETE FOR BUILDING CONSTRUCTION. Forms shall
be capable of withstanding the pressures resulting from placement and
vibration of concrete.

PART 2 PRODUCTS
2.1 FORM MATERIALS
2.1.1 Forms For Class A and Class B Finish

Forms for Class A and Class B finished surfaces shall be plywood panels
conforming to DOC PS 1, Grade B-B concrete form panels, Class I or II.
Other form materials or liners may be used provided the smoothness and
appearance of concrete produced will be equivalent to that produced by the
plywood concrete form panels. Forms for round columns shall be the
prefabricated seamless type.

2.1.2 Forms For Class C Finish
Forms for Class C finished surfaces shall be shiplap lumber; plywood
conforming to DOC PS 1, Grade B-B concrete form panels, Class I or II;

tempered concrete form hardboard conforming to AHA Al35.4; other approved
concrete form material; or steel, except that steel lining on wood
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sheathing shall not be used. Forms for round columns may have one vertical
seam.

2.1.3 Forms For Class D Finish

Forms for Class D finished surfaces, except where concrete is placed
against earth, shall be wood or steel or other approved concrete form
material. :

2.1.4 Form Ties

Form ties shall be factory-fabricated metal ties, shall be of the removable
or internal disconnecting or snap-off type, and shall be of a design that
will not permit form deflection and will not spall concrete upon removal.
Solid backing shall be provided for each tie. Except where removable tie
rods are used, ties shall not leave holes in the concrete surface less than
1/4 inch nor more than 1 inch deep and not more than 1 inch in diameter.
Removable tie rods shall be not more than 1-1/2 inches in diameter. Ties
in all tank walls shall be provided with waterstop washers.

2.1.5 Form Releasing Agents

Form releasing agents shall be commercial formulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not impair
subsequent treatment of concrete surfaces depending upon bond or adhesion
nor impede the wetting of surfaces to be cured with water or curing
compounds.

PART 3 EXECUTION
3.1 INSTALLATION

3.1.1 Formwork

Forms shall be mortar tight, properly aligned and adequately supported to
produce concrete surfaces meeting the surface requirements specified in
Section 03300 CONCRETE FOR BUILDING CONSTRUCTION and conforming to
construction tolerance given in TABLE 1. Where concrete surfaces are to
have a Class A or Class B finish, joints in form panels shall be arranged
as approved. Where forms for continuous surfaces are placed in successive
units, care shall be taken to fit the forms over the completed surface so
as to obtain accurate alignment of the surface and to prevent leakage of
mortar. Forms shall not be reused if there is any evidence of surface wear
and tear or defects which would impair the quality of the surface.
Surfaces of forms to be reused shall be cleaned of mortar from previous
concreting and of all other foreign material before reuse. Form ties that
are to be completely withdrawn shall be coated with a nonstaining bond
breaker.

3.2 CHAMFERING

Except as otherwise shown, external corners that will be exposed shall be
chamfered, beveled, or rounded by moldings placed in the forms.

3.3 COATING

Forms for Class A and Class B finished surfaces shall be coated with a form
releasing agent before the form or reinforcement is placed in final
position. The coating shall be used as recommended in the manufacturer’s
printed or written instructions. Forms for Class C and D finished surfaces
may be wet with water in lieu of coating immediately before placing
concrete, except that in cold weather with probable freezing temperatures
coating shall be mandatory. Surplus coating on form surfaces and coating
on reinforcing steel and construction joints shall be removed before
placing concrete.
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3.4 REMOVAL OF FORMS

Forms shall be removed in a manner that will prevent injury to the concrete
and ensure the complete safety of the structure. Formwork for columns,
walls, side of beams and other parts not supporting the weight of concrete
may be removed when the concrete has attained sufficient strength to resist
damage from the removal operation but not before at least 24 hours has
elapsed since concrete placement. Supporting forms and shores shall not be
removed from beams, floors and walls until the structural units are strong
enough to carry their own weight and any other construction or natural
loads. In no case will supporting forms or shores be removed before the
concrete strength has reached 70 percent of design strengths as determined
by field cured cylinders or other approved methods. This strength shall be
demonstrated by job-cured test specimens, and by a structural analysis
considering the proposed loads in relation to these test strengths and the
strength of forming and shoring system. The job-cured test specimens for
form removal purposes shall be provided in numbers as directed and shall be
in addition to those required for concrete quality control. The specimens
shall be removed from molds at the age of 24 hours and shall receive,
insofar as possible, the same curing and protection as the structures they
represent.

TABLE 1
TOLERANCES FOR FORMED SURFACES
1. Variations from the plumb: In any 10 feet of length ----- 1/4 inch
a. In the lines and surfaces Maximum for entire length —-——-—- 1 inch

of columns, piers, walls
and in arises

b. For exposed corner columns, In any 20 feet of length ~——-- 1/4 inch
control-joint grooves, and Maximum for entire length ---- 1/2 inch
other conspicuous lines

2. Variation from the level or In any 10 feet of length ———-- 1/4 inch
from the grades indicated on In any bay or in any 20 feet of

the drawings: length 3/8 inch

a. In slab soffits, beam Maximum for entire length ---- 3/4 inch

soffits, and in arises,
measured before removal of
supporting shores

b. In exposed lintels, sills, In any bay or in any 20 feet of

horizontal length 1/4 inch
grooves, and other Maximum for entire length =--- 1/2 inch
conspicuous lines
3. Variation of the linear In any 20 feet 1/2 inch
building lines from Maximum 1 inch
established position in plan
4. Variation of distance 1/4 inch per 10 feet of distance, but
between walls, columns, not more than 1/2 inch in any one bay,
partitions and not more than 1 inch total
variation
5. Variation in the sizes and Minus == 1/4 inch
locations of sleeves, floor Plus 1/2 inch
openings, and wall opening
6. Variation in cross-sectional Minus 1/4 inch
dimensions of columns and Plus 1/2 inch

beams and in the thickness
of slabs and walls
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7. Footings:

a. Variation of dimensions
in plan

b. Misplacement of
eccentricity

c. Reduction in thickness

8. Variation in steps:
a. - In a flight of stairs

b. In consecutive steps

Minus - 1/2 inch

Plus == 2 inches
when formed or plus 3 inches when
placed against unformed excavation

2 percent of the footing width in the
direction of misplacement but not more
than 2 inches

Minus 5 percent
of specified thickness

Riser 1/8 inch
Tread 1/4 inch
Riser 1/16 inch
Tread 1/8 inch

--00o0 - -
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SECTION 03200

CONCRETE REINFORCEMENT

PART 1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 318 (1989; 318R-89) Building Code Requirements for
Reinforced Concrete.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 184 (1990) Fabricated Deformed Steel Bar Mats for
Concrete Reinforcement.

ASTM A 185 (1990a) Steel Welded Wire Fabric, Plain, for
Concrete Reinforcement.

ASTM A 615 (1990) Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement.

ASTM A 706 (1990) Low-Alloy Steel Deformed Bars for Concrete
Reinforcement.

ASTM A 775 (1992) Standard Specification for Epoxy-Coated

Reinforcing Steel Bars
CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

CRSI MsP-1 (1990) Manual of Standard Practice.

1.2 SUBMITTALS

The following shall be submitted in accordance with Section 01300 -
SUBMITTALS:

SD-04, Drawings
Concrete Reinforcement System.

Detail drawings showing reinforcing steel schedules, sizes, grades, and
splicing and bending details.

SD-08, Statements
SD-13, Certificates
Reinforcing Steel.
Certified copies of mill reports attesting that the reinforcing steel

furnished meets the requirements specified, prior to the installation of
reinforcing steel.

1.3 DELIVERY AND STORAGE

Reinforcement and accessories shall be stored off the ground on platforms,
skids, or other supports.
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PART 2 PRODUCTS
2.1 DOWELS

Dowels shall conform to ASTM A 615, Grade 60.
2.2 FABRICATED BAR MATS

Fabricated bar mats shall conform to ASTM A 184.

2.3 REINFORCING STEEL

Reinforcing steel shall be deformed bars conforming to ASTM A 615, grade 60
and sizes as indicated. Grade 60 bars shall be used for drilled piers.

2.4 WELDED WIRE FABRIC

Welded wire fabric shall conform to ASTM A 185. Welded wire fabric shall
be provided in flat sheets.

2.5 WIRE TIES

Wire ties shall be 16-gauge or heavier black annealed steel wire.
2.6 SUPPORTS

Bar supports for formed surfaces shall be designed and fabricated in
accordance with CRSI MSP-1 and shall be steel or precast concrete blocks.
Precast concrete blocks shall have wire ties and shall be not less than 4
inches square when supporting reinforcement on ground. Precast concrete
block shall have compressive strength equal to that of the surrounding
concrete. Where concrete formed surfaces will be exposed to weather or
where surfaces are to be painted, steel supports within 1/2 inch of
concrete surface shall be galvanized, plastic protected or of stainless
steel. Concrete supports used in concrete exposed to view shall have the
same color and texture as the finish surface. For slabs on grade, supports
shall be precast concrete blocks or plastic coated steel fabricated with
bearing plates. Plastic supports are not acceptable.

For drilled piers, spacers shall be provided on the sides of the
reinforcing cage to insure the required concrete cover. The spacers shall
be plastic coated chairs and shall be located at 5‘-0" on center vertically
and equally spaced at three locations around the circumference, for round
cages, or one on each side, for square cages. Chairs shall be provided at
the bottom of the reinforcing cage to provide the required concrete cover
at the bottom of the pier.

PART 3 EXECUTION
3.1 REINFORCEMENT

Reinforcement shall be fabricated to shapes and dimensions shown and shall
conform to the requirements of ACI 318. Reinforcement shall be cold bent
unless otherwise authorized. Bending may be accomplished in the field or
at the mill. Bars shall not be bent after embedment in concrete. Safety
caps shall be placed on all exposed ends of concrete reinforcement bars
that pose a safety hazard. Wire tie ends shall face away from the forms.

3.1.1 Placement

Reinforcement shall be free from loose rust and scale, dirt, oil, or other
deleterious coating that could reduce bond with the concrete.

Reinforcement shall be placed in accordance with ACI 318 at locations shown
plus or minus one bar diameter. Reinforcement shall not be continuous
through expansion joints and shall be as indicated through construction or
contraction joints. Concrete coverage shall be as indicated or as required
by ACI 318. If bars are moved more than one bar diameter to avoid
interference with other reinforcement, conduits or embedded items, the
resulting arrangement of bars, including additional bars required to meet
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structural requirements, shall be approved before concrete is placed. 1In
the event of a conflict in locations of embedded items and steel
reinforcement, the relocation of the embedded items or cutting, bending,
addition, displacement or omission of steel reinforcement will only be
permitted with the approval of the contracting officer.

3.1.1.1 Ribbed Mat Foundations

Reinforcement shall be continuous through construction joints, but not
through expansion and contraction joints.

3.1.2 splicing

Splices of reinforcement shall conform to ACI 318 and shall be made only as
required or indicated. Splicing shall be by lapping or by mechanical or
welded butt connection; except that lap splices shall not be used for bars
larger than No. 11 unless otherwise indicated. Welding shall not be
permitted. Lapped bars shall not be spaced farther apart than one-fifth
the required length of lap or 6 inches. Mechanical butt splices shall be
in accordance with the recommendation of the manufacturer of the mechanical
splicing device. Butt splices shall develop 125 percent of the specified
minimum yield tensile strength of the spliced bars or of the smaller bar in
transition splices. Bars shall be flame dried before butt splicing.
Adequate jigs and clamps or other devices shall be provided to support,
align, and hold the longitudinal centerline of the bars to be butt spliced
in a straight line.

3.2 WELDED-WIRE FABRIC

Welded-wire fabric shall be placed in slabs as indicated. Fabric placed in
slabs on grade shall be continuous between construction, and contraction
joints. Fabric placed in slabs on grade shall be discontinuous between
expansion joints. Fabric placement at joints shall be as indicated. Lap
splices shall be made in such a way that the overlapped area equals the
distance between the outermost crosswires plus 2 inches. Laps shall be
staggered to avoid continuous laps in either direction. Fabric shall be
wired or clipped together at laps at intervals not to exceed 4 feet.

Fabric shall be positioned by the use of supports.

3.2.1 Ribbed Mat Foundations

Fabric shall be continuous through construction joints, but not through
expansion and contraction joints.

3.3 DOWELS

Dowels shall be installed in slabs on grade at locations indicated and at
right angles to joint being doweled. Dowels shall be accurately positioned
and aligned parallel to the finished concrete surface before concrete
placement. Dowels shall be rigidly supported during concrete placement.
One end of dowels shall be coated with a bond breaker. Dowels shall be
tied in place prior to concrete placement. Inserting dowels into concrete
that has already been placed is not acceptable.

--00o0 - -
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SECTION 03250

EXPANSION JOINTS, CONTRACTION JOINTS, AND WATERSTOPS

PART 1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the

extent referenced.
designation only.

The publications are referred to in the text by basic

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA Al135.4

(1982; R 1988) Basic Hardboard

_AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1751

ASTM D 1752

ASTM D 2628

ASTM D 2835

(1983) Preformed Expansion Joint Filler for
Concrete Paving and Structural Construction
(Nonextruding and Resilient Bituminous Types)

(1984) Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete Paving and
Structural Construction

(1991) Preformed Polychloroprene Elastomeric
Joint Seals for Concrete Pavements

(1989) Lubricant for Installation of Preformed
Compression Seals in Concrete Pavements

CORPS OF ENGINEERS (COE)

COE CRD-C 513

COE CRD-C 572

(1974) Corps of Engineers Specifications for
Rubber Waterstops

(1974) Corps of Engineers Specifications for
Polyvinylchloride Waterstops

FEDERAL SPECIFICATIONS (FS)

FS-TT-S-227

FS-TT-S-230

FS §8-5-200

FS S§S-S5-1401

FS SS-5-1614

(Rev E) Sealing Compound: Elastomeric Type,
Multi-Component (for Caulking, Sealing, and
Glazing in Buildings and other Structures)

(Rev C) Sealing Compound: Elastomeric Type,
Single Component (for Caulking, Sealing and
Glazing in Buildings and other Structures)

(Rev. E; Am 1) Sealants, Joint, Two—-Component,
Jet-Blast-Resistant, Cold-Applied, for Portland
Cement Concrete Pavement

(Rec. C; Notice 1) Sealant, Joint, Non-Jet-Fuel-
Resistant, Hot-ARpplied, for Portland Cement and
Asphalt Concrete Pavements

(Rev. A; Notice 1) Sealants, Joint, Jet-Fuel-

Resistant, Hot-Applied, for Portland Cement and
Tar Concrete Pavements
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1.2 SUBMITTALS

The following shall be submitted in accordance with Section 01300
SUBMITTAL DESCRIPTIONS.

SD-01 Data
Materials.

Manufacturer’s catalog data and manufacturer’s recommended instructions
for splicing of waterstops.

SD-13 Certificates
Materials.

Certificates of compliance stating that the joint filler and sealant
materials and waterstops conform to the requirements specified.

1.3 DELIVERY AND STORAGE
Material delivered and placed in storage shall be stored off the ground
and protected from moisture, dirt, and other contaminants. Sealants
shall be delivered in the manufacturer’s original unopened containers.
Sealants whose shelf life has expired shall be removed from the site.

PART 2 PRODUCTS

2.1 CONTRACTION-JOINT STRIPS
Contraction-joint strips shall be 1/8-inch thick tempered hardboard
conforming to AHA Al1l35.4, Class 1. In lieu of hardboard strips, rigid
polyvinylchloride (PVC) insert strips specifically designed to induce
controlled cracking in slabs on grade may be used. Such insert strips
shall have removable top section.

2.2 EXPANSION-JOINT FILLER
Expansion-joint filler shall be premolded material conforming to ASTM D
1751 or ASTM D 1752. Unless otherwise indicated, filler material shall
be 3/8-inch thick and of a width applicable for the joint formed.

2.3 ISOLATION-JOINT FILLER
Isolation-joint filler shall be premolded material conforming to
ASTM D 1752. Unless otherwise indicated, filler material shall be 2-inch
thick and of a width applicable for the joint formed.

2.4 JOINT SEALANT
Joint sealant shall conform to the following:

2.4.1 Sealing Compound (Joint Sealer) Elastomeric Type, Multi-component:
Fed. Spec TT-S5-227, Type I, Class B, flow, self leveling, and of grey
color. The sealing compound shall not contain aluminum powder pigment.
A primer recommended by the sealant manufacturer shall be furnished and
used with all these sealing compounds. The sealer and primer shall be
non-staining when tested as specified in Fed. Spec. TT-S-227.

2.4.2 Sealing Compound (Joint Sealer); Elastomeric Type, Single Component:
Fed. Spec. TT-S-230, Type I, and of grey color. An approved primer shall
be used when recommended by the manufacturer of the sealer. The sealer
and primer shall be non-staining.

2.4.3 Preformed Polychloroprene Elastomeric Joint Seals

ASTM D 2628.
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2.4.4 Lubricant for Installation of Preformed Compression Seals
ASTM D 2835.
2.5 WATERSTOPS
Waterstops shall conform to COE CRD-C 513 or COE CRD-C 572.
PART 3 EXECUTION '
3.1 JOINTS
Joints shall be installed at locations indicated and as authorized.
3.1.1 Contraction Joints

Contraction joints may be constructed by inserting tempered hardboard
strips or rigid PVC insert strips into the plastic concrete or by cutting
the concrete with a saw after concrete has set. Joints shall be
approximately 1/8-inch wide and shall extend into the slab approximately
one-fourth the slab thickness but not less than 1 inch.

3.1.1.1 Joint Strips

Strips shall be of the required dimensions and as long as practicable.
After the first floating, the concrete shall be grooved with a tool at
the joint locations. The strips shall be inserted in the groove and
depressed until the top edge of the vertical surface is flush with the
surface of the slab. The slab shall be floated and finished as
specified. Working of the concrete adjacent to the joint shall be the
minimum necessary to fill voids and consolidate the concrete. Where
indicated, the top portion of the strip shall be sawed out after the
curing period to form a recess for sealer. The removable section of PVC
strips shall be discarded and the insert left in place. Means shall be
provided to insure true alignment of the strips is maintained during
insertion. :

3.1.1.2 Sawed Joints

Joint sawing shall be early enough to prevent uncontrolled cracking in
the slab, but late enough that this can be accomplished without
appreciable spalling. Concrete-sawing machines shall be adequate in
number and power, and with sufficient replacement blades to complete the
sawing at the required rate. Joints shall be cut to true alignment and
shall be cut in sequence of concrete placement. Sludge and cutting
debris shall be removed.

3.1.2 Expansion Joints

Premolded expansion joint filler shall be used in expansion and isolation
joints in slabs around columns and between slabs on grade and vertical
surfaces where indicated. The filler shall extend the full slab depth,
unless otherwise indicated. The edges of the joint shall be neatly
finished with an edging tool of 1/8-inch radius, except where a resilient
floor surface will be applied. Where the joint is to receive a sealant,
the filler strips shall be installed at the proper level below the
finished floor with a slightly tapered, dressed-and-oiled wood strip
temporarily secured to the top thereof to form a recess 3/4-inch deep to
be filled with sealant. The wood strip shall be removed after the
concrete has set. 1In lieu of the wood strip a removable expansion filler
cap designed and fabricated for this purpose may be used.

3.1.3 Joint Sealant

Sawed contraction joints, construction joints, and expansion joints in
slabs shall be filled with joint sealant, unless otherwise shown. Types
and locations of sealants shall be as indicated. Joint surfaces shall be
clean, dry, and free of oil or other foreign material which would
adversely affect the bond between sealant and concrete. Joint sealant
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shall be applied as recommended by the manufacturer of the sealant.
Joints sealed with field molded sealant shall be completely filled with
sealant.

3.2 WATERSTOPS

Waterstops shall be of the type indicated and shall be installed at the
locations shown to form a continuous water-tight diaphragm. Adequate
provision shall be made to support and completely protect the waterstops
during the progress of the work. Any waterstop punctured or damaged
shall be repaired or replaced. Splices shall be made in conformance with
the recommendations of the waterstop manufacturer. Continuity of cross
sectional features shall be maintained across the splice. Splices
showing evidence of separation after bending shall be remade.

--—-o00o0 - -
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PART 1

1.1 REFERENCES

GENERAL

SECTION 03300

CONCRETE FOR BUILDING CONSTRUCTION

The publications listed below form a part of this specification to the

extent referenced.
designation only.

ACI

ACI

ACI

ACI

ACI

ACI

ACI

The publications are referred to in the text by basic

AMERICAN CONCRETE INSTITUTE (ACI)

117

211.1

301

302.1R

305
306
318

R

R

(1990; Errata) Standard Tolerances for Concrete
Construction and Materials

(1991) Standard Practice for Selecting
Proportions for Normal, Heavyweight, and Mass
Concrete

(1989) Structural Concrete for Buildings

(1989) Guide for Concrete Floor and Slab
Construction

(1991) Hot Weather Concreting
(1988) Cold Weather Concreting

(1989; 318R-89; Rev 1992; Errata) Building Code
Requirements for Reinforced Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 31

ASTM

ASTM

ASTM

ASTM

ASTM C

ASTM C

ASTM
ASTM
ASTM
ASTM

ASTM

ASTM

Q o a o o

33
39

42

78

94
109

143
150
171
172
173

192

(1991) Making and Curing Concrete Test Specimens
in the Field

(1990) Concrete Aggregates

(1986) Compressive Strength of Cylindrical
Concrete Specimens

(1990) Obtaining and Testing Drilled Cores and
Sawed Beams of Concrete

(1984) Flexural Strength of Concrete (Using
Simple Beam With Third-Point Loading)

(1992) Ready-Mixed Concrete

(1992) Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or 50-mm Cube Specimens)

(1990a) Slump of Hydraulic Cement Concrete
(1992) Portland Cement

(1992) sheet Materials for Curing Concrete
(1990) sampling Freshly Mixed Concrete

(1978) Air Content of Freshly Mixed Concrete by
the Volumetric Method

(1990a) Making and Curing Concrete Test
Specimens in the Laboratory
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ASTM C 231 (1991) Air Content of Freshly Mixed Concrete by
the Pressure Method

ASTM C 260 (1986) Air-Entraining Admixtures for Concrete
ASTM C 309 (1991) Liquid Membrane-Forming Compounds for >
Curing Concrete
ASTM C 494 (1992) Chemical Admixtures for Concrete e
ASTM C 595 (1992) Blended Hydraulic Cements
o
ASTM C 597 (1983; R 1991) Pulse Velocity Through Concrete .
ASTM C 618 (1992a) Fly Ash and Raw or Calcined Natural
Pozzolan for Use as a Mineral Admixture in e
Portland Cement Concrete ;
ASTM C 803 (1990) Penetration Resistance of Hardened
Concrete pn
ASTM C 805 (1985) Rebound Number of Hardened Concrete b
ASTM C 1017 (1992) Chemical Admixtures for Use in Producing e,
Flowing Concrete
ookl
ASTM C 1107 (1991a) Packaged Dry, Hydraulic-Cement Grout
(Nonshrink) ey,
ASTM E 96 (1993) Water Vapor Transmission of Materials it
FEDERAL SPECIFICATIONS (FS) e
FS ccc-C-467 (Rev C) Cloth, Burlap, Jute (or Kenaf) i
NATIONAL READY-MIXED CONCRETE ASSOCIATION  (NRMCA) s,
NRMCA CPMB 100 (1990) Concrete Plant Standards st
NRMCA QC 3 (1984) Quality Control Manual: Section 3, Plant g,
Certifications Checklist: Certification of
Ready-Mixed Concrete Production Facilities bl
NRMCA TMMB 1 (1989) Truck Mixer, Agitator and Front Discharge p—
Concrete Carrier Standards
S
1.2 SUBMITTALS
.
The following shall be submitted in accordance with Section 01300
SUBMITTAL DESCRIPTIONS: i
SD-08 Statements o
Proportions of Mix. -
The results of trial mix along with a statement giving the maximum .
nominal coarse aggregate size and the proportions of all ingredients that w
will be used in the manufacture of each strength of concrete, at least 14 p—
days prior to commencing concrete placing operations. Aggregate weights
shall be based on the saturated surface dry condition. The statement _—

shall be accompanied by test results from an independent commercial

testing laboratory, attesting that the proportions selected will produce —
concrete of the qualities indicated. No substitutions shall be made in

the materials used in the work without additional tests to show that the

quality of the concrete is satisfactory. -
SD-09 Reports -
b 3

Sampling and Testing. ‘
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Certified copies of laboratory test reports, including all test data, for
aggregate, admixtures, and curing compound. These tests shall be made by
an approved commercial laboratory or by a laboratory maintained by the
manufacturers of the materials.

SD-13 Certificates
Cementitious Materials.

Manufacturer’s certification of compliance, accompanied by mill test
reports attesting that the materials meet the requirements of the
specification under which it is furnished, for cement, pozzolan, and
chemical admixtures. No cement, pozzolan, or admixture shall be used
until notice of acceptance has been given. Cement, pozzolan, and
admixture may be subjected to check testing by the Government from
samples obtained at the mill, at transfer points, or at the project site.

Perimeter Insulation.

Certificate attesting that the polyurethane insulation furnished for the
project contains recovered material, and showing an estimated percentage
of such recovered material.

1.3 GENERAL REQUIREMENTS

Tolerances for concrete construction and materials shall be in accordance
with ACI 117.

1.3.1 Sstrength Requirements
Structural concrete for all work shall have a 28-day compressive strength
of 28 MPa. (4,000 pounds per square inch.) Fill concrete and concrete
liners on grade shall have a minumum compressive strength of 17.5 MPa.
(2,500 pounds per square inch.) Concrete made with high-early strength
cement shall have a 7-day strength equal to the specified 28-day strength
for concrete made with Type I or II portland cement.

1.3.2 Air Entrainment

Concrete, at the option of the Contractor, shall contain from 3 to 5
percent total air. Concrete in drilled piers shall not be air entrained.

1.3.3 Special Properties
Concrete may contain other admixtures, such as water reducers,
superplasticizers, or set retarding agents to provide special properties
to the concrete, if approved.

1.3.4 Slump

Slump shall be within the following limits:

Structural Element Slump in inches
Minimum Maximum
Walls, columns and beams 2 4
Foundation walls, substructure 1 3

walls, footings, pavement, and slabs

Drilled piers 5 7

Any structural concrete approved

for placement by pumping None 6
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Structural Element Slump in millimeters
Minimum Maximum

Walls, columns and beams 50 100
Foundation walls, substructure 25 75

walls, footings, pavement, and slabs

Drilled piers 125 ' 175

Any structural concrete approved

for placement by pumping None 150
1.3.4.1 Use of Superplasticizer

Where use of superplasticizers are approved to produce flowing concrete
these slump requirements do not apply.

1.3.5 Technical Service for Specialized Concrete

The service of a technical representative shall be obtained to oversee

proportioning, batching, mixing, placing, consolidating and finishing of
specialized structural concrete, such as lightweight or flowing concrete
until field controls indicate concrete of specified quality is furnished.

1.4 PROPORTIONS OF MIX
1.4.1 Mixture Proportioning, Normal Weight Concrete

Trial batches shall contain materials proposed to be used in the project.
Trial mixtures having proportions, consistencies and air content suitable
for the work shall be made based on methodology described in ACI 211.1,
using at least three different water-cement ratios. Trial mixes shall be
proportioned to produce concrete strengths specified. Trial mixtures
shall be designed for maximum permitted slump and air content. The
temperature of concrete in each trial batch shall be reported. For each
water-cement ratio at least three test cylinders or beams for each test
age shall be made and cured in accordance with ASTM C 192. They shall be
tested at 7 and 28 days in accordance with ASTM C 39. From these test
results a curve shall be plotted showing the relationship between
water-cement ratio and strength. For each strength of concrete the
maximum allowable water—-cement ratio shall be that shown by these curves
to produce an average strength as specified in paragraph AVERAGE
STRENGTH.

1.4.2 Mixture Proportioning, Lightweight Concrete
1.4.3 Average Strength

In meeting the strength requirements specified, the selected mixture
proportion shall produce an average compressive strength exceeding the
specified strength by the amount indicated below. Where a concrete
production facility has test records, a standard deviation shall be
established. Test records from which a standard deviation is calculated
shall represent materials, quality control procedures, and conditions
similar to those expected; shall represent concrete produced to meet a
specified strength or strengths within 7 MPa. (1000 psi) of that
specified for proposed work; and shall consist of at least 30 consecutive
tests. A strength test shall be the average of the strengths of two
cylinders made from the same sample of concrete and tested at 28 days or
at other test age designated for determination of the specified strength.

1.4.3.1 Test Records Exceeding 29
Required average compressive strength used as the basis for selection of
concrete proportions shall be the larger of the specified strength plus

the standard deviation multiplied by 1.34 or the specified strength plus
the standard deviation multiplied by 2.33 minus 500.
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1.4.3.2 Test Records Less Than 29

Where a concrete production facility does not have test records meeting
the above requirements but does have a record based on 15 to 29
congecutive tests, a standard deviation may be established as the product
of the calculated standard deviation and a modification factor from the
following table:

No. of tests (1) Modification factor
for standard deviation
less than 15 See Note
15 1.16
20 1.08
25 1.03
30 or more 1.00

(1) Interpolate for intermediate numbers of tests.

When a concrete production facility does not have field strength test
records for calculation of standard deviation or the number of tests is
less than 15, the required average strength shall be:

a. The specified strength plus 8 (1200) for specified strengths of
21 to 35 MPa. (3000 to 5000 psi.)

1.5 STORAGE OF MATERIALS
Cement and pozzolan shall be stored in weathertight buildings, bins, or
silos which will exclude moisture and contaminants. Aggregate stockpiles
shall be arranged and used in a manner to avoid excessive segregation and
to prevent contamination with other materials or with other sizes of
aggregates. Reinforcing bars and accessories shall be stored above the
ground on platforms, skids or other supports. Other materials shall be
stored in such a manner as to avoid contamination and deterioration.
Admixtures which have been in storage at the project site for longer than
6 months or which have been subjected to freezing shall not be used
unless retested and proven to meet the specified requirements.

PART 2 PRODUCTS

2.1 ADMIXTURES
Admixtures shall conform to the following:

2.1.1 Accelerating Admixture
ASTM C 494, Type C or E; Calcium chloride shall not be used.

2.1.2 Air-Entraining Admixture
ASTM C 260.

2.1.3 Flowing Concrete Admixture
ASTM C 1017, Type 1 or 2.

2.1.4 Water-Reducing or Retarding Admixture
ASTM C 494, Type A, B, D, F, or G.

2.2 CEMENTITIOUS MATERIALS
Cementitious materials shall each be of one type and from one source when

used in concrete which will have surfaces exposed in the finished
structure. Cementitious materials shall conform to one of the following:
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2.2.1 Cement
ASTM C 150, Type I or II or III. -
2.2.2 Pozzolan o

Pozzolan shall conform to ASTM C618, Class F. Maximum loss on ignition
shall not be over 4 percent. Samples shall be obtained, prepared, and
tested in accordance with ASTM C311. All pozzolan mixtures shall contain s
pozzolan in the maximum proportion of 15 percent of the total
cementitious material by absolute volume, based on the specific gravity
of the portland cement and the pozzolan. Pozzolan (fly ash) will be
accepted on the basis of certified test results showing that the pozzolan
meets all requirements specified herein. The Contractor shall report
certified test results for each mill lot of fly ash furnished. When, in

the opinion of the Contracting Officer, the fly ash becomes damaged in -
transit or deteriorated because of age or improper storage, the fly ash o
proposed for use shall be sampled at the mixing site by the Contractor in
the presence of a representative of the Contracting Officer and shall be o
tested by the Contractor’s testing laboratory for conformance with I
specification requirements. Fly ash being check tested shall not be used s
in the work prior to completion of the series of tests specified in ASTM
311, paragraph 6.1. Fly ash failing to meet the test requirements shall _
be promptly removed from the site or in the case of ready mixed concrete, .
shall be segregated at the batching plant as directed. s
2.2.3 Pozzolan Blend -
Pozzolan may be blended with Type I or II Portland cement. When a .
pozzolan is used in a flexural strength concrete mix design, the solid e
volume of pozzolan when combined with portland cement shall not exceed 25
percent of the solid volume of portland cement plus pozzolan. Only one o
class of pozzolan, from a single source, may be used. »
2.3 AGGREGATES
[N
Aggregates shall conform to the following: i
2.3.1 Normal Weight Aggregate
e,
ASTM C 33. Coarse aggregate shall be well graded from fine to coarse
within prescribed limits. Aggregate for drilled piers shall be 3/4-inch -
maximum. Maximum nominal coarse aggregate size shall be 1-1/2 inches
except as follows: e,
a. Nominal maximum size of aggregate shall be not larger than 1/5 s
the narrowest dimension between the sides of the forms of the
member for which concrete is to be used nor larger than 3/4 the o,
minimum clear spacing between bars.
G
b. Nominal maximum size of aggregate shall be not larger than 1/4
the slab thickness and shall not exceed 1-1/2 inches for slabs gy
over 6 inches thick.
sl
c. Where concrete is used as fill for lintel blocks, and other
masonry units designated to be filled, the maximum size shall o,
not exceed 1/2-inch. ‘
el
2.4 CURING MATERIALS
sy
2.4.1 Burlap
el
FS ccc-c-467.
#an,
2.4.2 Impervious Sheets
ASTM C 171, type optional, except that polyethylene film, if used, shall
be white opaque. o
snigah
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2.4.3 Membrane-Forming Compounds
ASTM C 309, Type 1-D, Class A or B.
2.5 EMBEDDED ITEMS

Embedded items shall be of the size and type indicated or as needed for
the application .

2.6 NONSHRINK GROUT

Nonshrink grout shall conform to ASTM C 1107 Grade A and shall be a
formulation suitable for the application.

2.7 FLOOR HARDENER

Floor hardener shall be a colorless agqueous solution containing zinc
silicofluoride, magnesium silicofluoride, or sodium silicofluoride.

These silicofluoride can be used individually or in combination.
Proprietary hardeners may be used if approved by the contracting officer.

2.8 VAPOR BARRIER

Vapor barrier shall be polyethylene sheeting with a minimum thickness of
0.152 mm (6 mils) or other equivalent material having a vapor permeance
rating not exceeding 0.5 perms as determined in accordance with ASTM E
96.

2.9 WATER

Water shall be potable, except that nonpotable water may be used if it
produces mortar cubes having 7- and 28~-day strengths at least 90 percent
of the strength of similar specimens made with water from a municipal
supply. The strength comparison shall be made on mortars, identical
except for mixing water, prepared and tested in accordance with ASTM C
109. Water for curing shall not contain any substance injurious to
concrete, or which causes staining. Water containing chloride salts
shall not be used.

PART 3 EXECUTION
3.1 PREPARATION OF SURFACES

Surfaces to receive concrete shall be clean and free from frost, ice,
mud, and water. Conduit and other similar items shall be in place and
clean of any deleterious substance.

3.1.1 Foundations

Earthwork shall be as specified in Section 02221 EXCAVATION, FILLING, AND
BACKFILLING FOR BUILDINGS. Flowing water shall be diverted without
washing over freshly deposited concrete. Semiporous subgrades for
foundations and footings shall be damp when concrete is placed. Pervious
subgrades shall be sealed by blending impervious material with the top
150 mm (6 inches) of the in-place pervious material or by covering with
an impervious membrane.

3.1.2 Vapor Barrier

Unless otherwise indicated, subgrades for slabs in buildings shall be
covered with a vapor barrier. Vapor barrier edges shall be lapped at
least 100 mm (4 inches) and ends shall be lapped not less than 150 mm (6
inches.) Patches and lapped joints shall be sealed with pressure~
sensitive adhesive or tape not less than 50 mm (2 inches) wide and
compatible with the membrane.
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3.1.3 Preparation of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be
roughened in an approved manner that will expose sound aggregate
uniformly without damaging the concrete. Laitance and loose particles
shall be removed. Surfaces shall be moist but without free water when
concrete is placed.

3.2 INSTALLATION OF EMBEDDED ITEMS

Embedded items shall be free from oil, loose scale or rust, and paint.
Embedded items shall be installed at the locations indicated and required
to serve the intended purpose. Voids in sleeves, slots and inserts shall
be filled with readily removable material to prevent the entry of
concrete.

3.3 BATCHING, MIXING AND TRANSPORTING CONCRETE

Ready-mixed concrete shall be batched, mixed and transported in
accordance with ASTM C 94, except as otherwise specified. Truck mixers,
agitators, and nonagitating units shall comply with NRMCA TMMB 1.
Ready~mix plant equipment and facilities shall be certified in accordance
with NRMCA QC 3. Site-mixed concrete shall be mixed in accordance with
ACI 301. On-site plant shall conform to the NRMCA CPMB 100.

3.3.1 Admixtures

Admixtures shall be batched within an accuracy of 3 percent. Where two
or more admixtures are used in the same batch, they shall be batched
separately and must be compatible. Retarding admixture shall be added
within one minute after addition of water is complete or in the first
quarter of the required mixing time, whichever is first. Superplas-
ticizing admixtures shall be added as per manufacturer’s recommendations
at the project site, by a representative of the concrete supplier, and
the concrete with the admixture shall be mixed 4 to 5 minutes before
placing or as recommended by manufacturer. Concrete that shows evidence
of total collapse or segregation caused by the use of admixture shall be
removed from the site.

3.3.2 Control of Mixing Water

No water from the truck system or elsewhere shall be added after the
initial introduction of mixing water for the batch except when on arrival
at the jobsite, the slump of the concrete is less than that specified.
Water added to bring the slump within the specified range shall not
change the total water in the concrete to a point that the approved
water-cement ratio is exceeded. The drum shall be turned an additional
30 revolutions, or more, if necessary, until the added water is uniformly
mixed into the concrete. Water shall not be added to the batch at any
later time.

3.4 SAMPLING AND TESTING

Sampling and Testing is the responsibility of the Contractor and shall be
performed by an approved testing agency.

3.4.1 Aggregates
Aggregates for normal weight concrete shall be sampled and tested in
accordance with ASTM C 33. Gradation tests shall be performed on the
first day and every other day thereafter during concrete construction.

3.4.2 Sampling of Concrete

samples of concrete for air, slump, unit weight, and strength tests shall
be taken in accordance with ASTM C 172.
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3.4.2.1 Air Content

Test for air content shall be performed in accordance with ASTM C 173 or
ASTM C 231. A minimum of one test shall be conducted on a randomly
selected batch of each strength of concrete during each day’s concrete
placement.

3.4.2.2 Slump

At least 2 slump tests shall be made on randomly selected batches of each
mixture of concrete during each day’s concrete placement. Tests shall be
performed in accordance with ASTM C 143.

3.4.3 Evaluation and Acceptance of Concrete

3.4.3.1 Frequency of Testing

Samples for strength tests of each class of concrete placed each day
shall be taken not less than once a day, nor less than once for each 100
cubic meters (150 cubic yards) of concrete, nor less than once for each
450 square meteres (5000 square feet) of surface area for slabs or walls.
If this sampling frequency results in less than 5 strength tests for a
given class of concrete, tests shall be made from at least 5 randomly
selected trucks or from each truck if fewer than 5 truck loads are used.
Field cured specimens for determining form removal time or when a
structure may be put in service shall be made in numbers directed to
check the adequacy of curing and protection of concrete in the structure.
The specimens shall be removed from the molds at the age of 24 hours and
shall be cured and protected, insofar as practicable, in the same manner
as that given to the portion of the structure the samples represent.

3.4.3.2 Testing Procedures

Cylinders and beams for acceptance tests shall be molded and cured in
accordance with ASTM C31. Cylinders shall be tested in accordance with
ASTM C39 and beams shall be tested in accordance with ASTM C78. A sample
set for comressive testing shall consist of four cylinders. A sample set
for flexural testing shall consist of two beams. All cylinders or beams
in a sample set shall be made from the same sample of concrete. For
compressive testing, a strength shall be the average of the the strengths
of two cylinders tested at 28 days. One of the two remaining cylinders
shall be tested at 7 days and the other shall be reserved for future
testing as required. For flexural testing, a strength shall be the
average of the strengths of the two beams tested at 28 days.

3.4.3.3 Evaluation of Results

Evaluation of compressive strength of concrete shall be based on 28 day
strength tests only. Concrete specified on the basis of compressive
strength will be considered satisfactory if the averages of all sets of
three consecutive strength test results equal or exceed the specified
strength and no individual strength test result falls below the required
strength by more than 3.4 MPa. (500 pounds per square inch.)

3.4.4 Investigation of Low-Strength Test Results

When any strength test of standard-cured test cylinder falls below the
specified strength requirement by more than 3.4 MPa. (500 pounds per
square inch), or if tests of field-cured cylinders indicate deficiencies
in protection and curing, steps shall be taken to assure that
load-carrying capacity of the structure is not jeopardized.
Nondestructive testing in accordance with ASTM C 597, ASTM C 803 or ASTM
C 805 may be permitted by the Contracting Officer to determine the
relative strengths at various locations in the structure as an aid in
evaluating concrete strength in place or for selecting areas to be cored.
Such tests, however, shall not be used as a basis for acceptance or
rejection. When strength of concrete in place is considered potentially
deficient, cores shall be obtained and tested in accordance with ASTM C
42. At least three representative cores shall be taken from each member
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or area of concrete in place that is considered potentially deficient.
The location of cores shall be determined by the Contracting Officer to

least impair the strength of the structure. If the concrete in the .
structure will be dry under service conditions, the cores shall be air
dried (temperature 16 to 27 degrees C (60 to 80 degrees F), relative o

humidity less than 60 percent) for seven days before testing and shall be
tested dry. If the concrete in the structure will be more than
superficially wet under service conditions, the cores shall be tested
after moisture conditioning in accordance with ASTM C 42. Concrete in e
the area represented by the core testing will be considered adequate if
the average strength of the cores is equal to or at least 85 percent of
the specified strength requirement and if no single core is less than 75
percent of the specified strength requirement. If the core tests are i
inconclusive or impractical to obtain, or if structural analysis does not
confirm the safety of the structure, load tests may be directed by the
Contracting Officer in accordance with the requirements of ACI 318.
Concrete work evaluated by structural analysis or by results of a load
test and found deficient shall be corrected in a manner satisfactory to
the Contracting Officer. All investigations, testing, load tests, and

e,

sl

correction of deficiencies shall be performed, and approved by the -
Contracting Officer, at the expense of the Contractor. e
3.5 CONVEYING CONCRETE -
Concrete shall be conveyed from mixer to forms as rapidly as possible and o
within the time interval specified in paragraph CONCRETE PLACEMENT by '
methods which will prevent segregation or loss of ingredients.
-
3.5.1 Chutes
s
wWhen concrete can be placed directly from a truck mixer or other
transporting equipment, chutes attached to this equipment may be used. o
Separate chutes will not be permitted except when specifically approved. o
3.5.2 Buckets
A
Bucket design shall be such that concrete of the required slump can be
readily discharged. Bucket gates shall be essentially grout tight when et
closed. The bucket shall provide means for positive regulations of the
amount and rate of deposit of concrete in each dumping position. -
3.5.3 Belt Conveyors e
Belt conveyors may be used when approved. Belt conveyors shall be e
designed for conveying concrete and shall be operated to assure a uniform
flow of concrete to the final place of deposit without segregation or b
loss of mortar. Conveyors shall be provided with positive means for
preventing segregation of the concrete at transfer points and point of o,
placement.
=
3.5.4 Pumps
#omny
Concrete may be conveyed by positive displacement pumps when approved.
Pump shall be the piston or squeeze pressure type. Pipeline shall be o
steel pipe or heavy duty flexible hose. Inside diameter of the pipe
shall be at least three times the maximum size of the coarse aggregate. o
Distance to be pumped shall not exceed the limits recommended by the pump
manufacturer. Concrete shall be supplied to the pump continuously. When o
pumping is completed, the concrete remaining in the pipeline shall be
ejected without contaminating the concrete in place. After each use, the o
equipment shall be thoroughly cleaned. Flushing water shall be wasted
outside the forms. sl
3.6 CONCRETE PLACEMENT Jrm—
Mixed concrete which is transported in truck mixers or agitators or -
concrete which is truck mixed, shall be discharged within 1-1/2 hours or
before the drum has revolved 300 revolutions, whichever comes first after -
the introduction of the mixing water to the cement and aggregates or the
st
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introduction of the cement to the aggregates. These limitations may be
waived by the Government if the concrete is of such slump after the 1-1/2
hour time or 300 revolution limit has been reached that it can be placed,
without the addition of water to the batch. When the concrete
temperature exceeds 29 degrees C (85 degrees F), the time shall be
reduced to 45 minutes. Concrete shall be placed within 15 minutes after
it has been discharged from the truck.

3.6.1 Placing Operation

Concrete shall be handled from mixer to forms in a continuous manner
until the approved unit of operation is completed. Adequate scaffolding,
ramps and walkways shall be provided so that personnel and equipment are
not supported by in-place reinforcement. Placing will not be permitted
when the sun, heat, wind, or limitations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Concrete
shall be deposited as close as possible to its final position in the
forms, and there shall be no vertical drop greater than 2.5 meters (8
feet) except where suitable equipment is provided to prevent segregation
and where specifically authorized. Depositing of the concrete shall be
80 regulated that it will be effectively consolidated in horizontal
layers not more than 300 mm (12 inches) thick, except that all slabs
shall be placed in a single layer. Concrete to receive other
construction shall be screeded toc the proper level to avoid excessive
shimming or grouting.

3.6.2 Consolidation

Immediately after placing, each layer of concrete shall be consolidated
by internal vibrators, except for slabs 100 mm (4 inches) or less. The
vibrators shall at all times be adequate in effectiveness and number to
properly consolidate the concrete; a spare vibrator shall be kept at the
jobsite during all concrete placing operations. The vibrators shall have
a frequency of not less than 8000 vibrations per minute, and the head
diameter and amplitude shall be appropriate for the concrete mixture
being placed. Vibrators shall be inserted vertically at uniform spacing
over the area of placement. The distance between insertions shall be
approximately 1-1/2 times the radius of action of the vibrator so that
the area being vibrated will overlap the adjacent just-vibrated area by a
few inches. The vibrator shall penetrate rapidly to the bottom of the
layer and at least 150mm (6 inches) into the preceding layer if there is
such. Vibrator shall be held stationary until the concrete is
congolidated and then withdrawn slowly. The use of form vibrators must
be specifically approved. Vibrators shall not be used to transport
concrete within the forms. Slabs 100 (4 inches) and less in thickness
shall be consolidated by properly designed vibrating screeds or other
approved technique. Excessive vibration of lightweight concrete
resulting in segregation and flotation of coarse aggregate shall be
avoided.

3.6.3 Cold Weather Requirements

Special protection measures, conforming to ACI 306R and approved by the
Contracting Officer, shall be used if freezing temperatures are
anticipated before the expiration of the specified curing period. The
ambient temperature of the air where concrete is to be placed and the
temperature of surfaces to receive concrete shall be not less than 4
degress C (40 degrees F.) The temperature of the concrete when placed
shall be not less than 10 degress C (50 degrees F) nor more than 24
degrees C (75 degrees F.) Heating of the mixing water or aggregates will
be required to regulate the concrete placing temperature. Materials
entering the mixer shall be free from ice, snow, or frozen lumps. Salt
shall not be incorporated in the concrete to prevent freezing. Upon
written approval, chemical admixture conforming to ASTM C 494 Type C or E
may be used.
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3.6.4 Warm Weather Requirements o
Concrete shall be placed in accordance with ACI 305R. During periods .
of warm weather, the following precautions shall be taken to prevent
the formation of plastic-shrinkage cracks resulting from excessive loss s
of moisture from the concrete:

a. The Base or subgrade materials that will not be covered by vapor e
barrier or similar material shall be cooled by sprinkling or ol
fogging with water immediately before the placement of concrete.

b. All concrete shall be delivered to the forms at a temperature -
below 30 degrees C. (85 degrees F.), except that concrete with i
retarding admixtures may have temperatures of 30 to 34 degrees
C. (85° to 90° F) as deposited in the forms. o

c. Placement may be allowed only at night or in early morning hours -
if necessary to maintain the concrete temperature and keep forms
cool.

HR,

d. The concrete shall be placed and finished as rapidly as —
practicable and curing will start immediately after final
finishing has been completed on any section of a floor or
placement. o

e. The finished surface of the concrete shall be kept damp by e
applying a water fog or mist with approved spraying equipment
until mats can be applied as required by the moist curing =,
method.

il

f. Curing for the first 24 hours after placement shall be by the
moist curing method. After this initial curing period any of s
the specified methods may be used for the remaining period of o
curing. e

3.6.5 Floor Slabs on Grade ' .

3.6.5.1 Vapor Barrier st
Immediately before placing concrete, the capillary water barrier or oty
subgrade under slabs in buildings shall be covered with a vapor barrier
unless membrane waterproofing is indicated. Punctures and tears during s
subsequent operations shall be patched. Edges shall be lapped not less
than 100 mm (4 inches) and ends not less than 150 mm (6 inches). Patches e
and lapped joints shall be sealed with a pressure-sensitive adhesive or
pressure-sensitive tape, not less than 50 mm (2 inches) wide and st
compatible with the membrane. ’

m,
3.6.5.2 Placement
£
Placement of concrete shall be continuous so that each unit of operation
will be monolithic. Concrete shall be consolidated, screeded to grade, s
and prepared for the specified finish. Crack control shall be provided
by construction joints at the perimeter of individual panels placed in il
checkerboard fashion, or by longitudinal construction joints and
transverse contraction joints if lane placement is used. Lanes shall be o,
one panel wide. Joints shall be located at column centerlines and
intermidiate intervals so that each panel shalll be not more than 625 it
square feet in area. Panels shall be approximately square with no side
longer than 7.5 meters (25 feet.) Square-shaped isolation joints shall o
be provided for the full slab depth at columns on separate footings, and
shall be constructed so that corners of isolation joints will meet at ot
crack control joints. Where columns bear on thickened slabs or thickened
edges, contraction or expansion joints shall be offset from these J—
locations. Forms shall remain in place for at least 24 hours after ‘
concrete placement. o
i
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3.6.5.3 Expansion and Contraction Joints

Specified in SECTION 03250 - EXPANSION JOINTS, CONTRACTION JOINTS, AND
WATERSTOPS.

3.6.6 Ribbed Mat Foundations

Immediately before placing concrete, the capillary water barrier or
subgrade under slabs in buildings shall be covered with a vapor barrier,
unless membrane waterproofing is indicated, in accordance with the PART 3
PREPARATION OF SURFACES’s subparagraph "Vapor Barrier." Placement of
concrete shall be continuous so that each unit of operation will be
monolithic. Concrete shall be consolidated, screeded to grade, and
prepared for the specified finish. Crack control shall be provided by
construction joints placed in checkerboard fashion. Joints shall be
located as shown on the drawings. Forms shall remain in place for at
least 24 hours after concrete placement.

3.6.6.1 Construction Joints

Construction joints shall be finished with an edging tool having 1/8-inch
radius, except where a floor covering will be applied. Reinforcing shall
be continuous through all construction joints. Where the joint is to
receive a sealant, filler strips shall be installed at the proper level
below the finished floor with a slightly tapered, dressed-and-oiled wood
strip temporarily secured to the top thereof to form a recess 1/2 inch
wide by 3/4 inch deep, which shall be filled with sealant, as specified
in Section 03250 - EXPANSION JOINTS, CONTRACTION JOINTS AND WATERSTOPS.
The wood strip shall be removed after the concrete has set. 1In lieu of
the wood strip a removable expansion filler cap designed and fabricated
for this purpose may be used.

3.6.6.2 Expansion Joints

Expansion joints are specified in Section 03250 ~ EXPANSION JOINTS,
CONTRACTION JOINTS, AND WATERSTOPS. '

3.7 CONSTRUCTION JOINTS

Construction joints shall be located as indicated or approved. Where
concrete work is interrupted by weather, end of work shift or other
similar type of delay, location and type of construction joint shall be
subject to approval of the Contracting Officer. Unless otherwise
indicated and except for slabs on grade, reinforcing steel shall extend
through construction joints. Construction joints in slabs on grade shall
be keyed or doweled as shown. Concrete columns, walls, or piers shall be
in place at least 2 hours, or until the concrete is no longer plastic,
before placing concrete for beams or slabs thereon. In walls having door
window openings, lifts shall terminate at the top and bottom of the
opening. Other lifts shall terminate at such levels as to conform to
structural requirements or architectural details. Where horizontal
[wall] construction joints are required, a strip of 25 mm (1l=-inch)
square—-edge lumber, bevelled and oiled to facilitate removal, shall be
tacked to the inside of the forms at the construction joint. Concrete
shall be placed to a point 25 mm (l1-inch) above the underside of the
strip. The strip shall be removed 1 hour after the concrete has been
placed, and any irregularities in the joint line shall be leveled off
with a wood float, and all laitance shall be removed. Prior to placing
additional concrete, horizontal construction joints shall be prepared as
specified in paragraph PREPARATIONS OF SURFACES.

3.7.1 Construction Joints in Concrete Other Than Slabs on Grade and Ribbed

Mat Foundations

The unit of operation shall not exceed 60 feet for foundation walls other
foundation work except footings and shall not exceed 60 feet for floor
slabs. Concrete shall be placed continuously so that each unit is
monolithic in construction. Fresh concrete shall not be placed against
adjoining units until they are at least 24 hours old.
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3.8 FINISHING CONCRETE
3.8.1 Formed Surfaces .
3.8.1.1 Repair of Surface Defects i

Surface defects shall be repaired within 24 hours after the removal of
forms. Honeycombed and other defective areas shall be cut back to solid
concrete or to a depth of not less than 25 mm (1 inch,) whichever is
greater. Edges shall be cut perpendicular to the surface of the
concrete. The prepared areas shall be dampened and brush-coated with
neat cement grout. The repair shall be made using mortar consisting of
not more than 1 part cement to 2-1/2 parts sand. The mixed mortar shall
be allowed to stand to stiffen (approximately 45 minutes), during which
time the mortar shall be intermittently remixed without the addition of
water. After the mortar has attained the stiffest consistency that will o,
permit placing, the patching mix shall be thoroughly tamped into place by
means approved by the Contracting Officer and finished slightly higher
than the surrounding surface. For Class A and Class B finished surfaces
the cement used in the patching mortar shall be a blend of job cement and e
white cement proportioned to produce a finished repair surface matching,
after curing, the color of adjacent surfaces. Holes left after the
removal of form ties shall be cleaned and filled with patching mortar.
Holes left by the removal of tie rods shall be reamed and filled by e
dry-packing. Repaired surfaces shall be cured as required for adjacent
surfaces. The temperature of concrete, mortar patching material, and
ambient air shall be above 10 degrees C (50 degrees F) while making

By,

B

o

s

repairs and during the curing period. Concrete with defects which affect o
the strength of the member or with excessive honeycombs will be rejected,
or the defects shall be corrected as directed by the Contracting Officer St
at no additional cost to the Government.
3.8.1.2 Class A Finish
Provide a Class A finish on concrete surfaces of all building ribbed
foundations which are above grade and exposed to view. Fins shall be oo
removed on all Class A finish concrete surfaces. A mortar mix consisting
of one part portland cement and two parts well-graded sand passing a No. e
30 sieve, with water added to give the consistency of thick paint, shall
be prepared. White cement shall be used to replace part of the job )
cement. After the surface has been thoroughly wetted and allowed to
approach surface dryness, the mortar shall be vigorously applied to the it
area by clean burlap pads or by cork or wood-floating, to completely £fill
all surface voids. Excess grout shall be scraped off with a trowel. As wonmm,
soon as it can be accomplished without pulling the mortar from the voids,
the area shall be rubbed with burlap pads until all visible grout film is s
removed. The rubbing pads shall have on their surfaces the same
sand-cement mix specified above but without any mixing water. The finish e,
of any area shall be completed in the same day, and the limits of a
finished area shall be made at natural breaks in the surface. The i
surface shall be continuously moist cured for 48 hours. The temperature
of the air adjacent to the surface shall be not less than 50 degrees F oo
for 24 hours prior to, and 48 hours after, the application. 1In hot, dry
weather the smooth finish shall be applied in shaded areas. ol
3.8.1.3 Class B Finish o,
Provide a Class B finish on all exterior non-building concrete surfaces st
including tank surfaces which are above grade and exposed to view. Fins
shall be removed on all Class B finish concrete surfaces. Concrete N~
surface shall be smooth with a texture at least equal to that obtained
through the use of Grade B-B plywood forms. s
3.8.1.4 Class C Finish -
Provide a Class D finish on all interior concrete surfaces on tanks and "
will not be exposed to view. Fins shall be removed on all Class C finish
concrete surfaces. Concrete surfaces shall be relatively smooth with a st
texture imparted by the forms used. ‘
o
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3.8.1.5 Class D Finish

Provide a Class D finish on all exterior concrete surfaces on tanks which
are below grade and will not be exposed to view. Fins exceeding 1/4 inch
in height shall be chipped or rubbed off on all Class D finish concrete
surfaces. Concrete surfaces shall be left with the texture imparted by
the forms used.

3.8.2 Unformed Surfaces

In cold weather, the air temperature in areas where concrete is being
finished shall not be less than 10 degrees C (50 degrees F.) In hot
windy weather when the rate of evaporation of surface moisture, as
determined by methodology presented in ACI 305R, may reasocnably be
expected to exceed 1 kg per square meter per hour (0.2 pounds per square
foot per hour); coverings, windbreaks, or fog sprays shall be provided as
necessary to prevent premature setting and drying of the surface. The
dusting of surfaces with dry materials or the addition of water during
finishing will not be permitted. Finished surfaces shall be plane, with
no deviation greater than 9 mm (5/16 inch) when tested with a 3 meter
(10-foot) straightedge. Surfaces shall be pitched to drains where
required in the drawings. Floor tolerance measurements shall be made as
soon as possible after finishing. When forms or shoring are used the
measurements shall be made prior to their removal.

3.8.2.1 Rough-Slab Finish
3.8.2.2 Float Finish

Slabs to receive a steel trowel finish and tank slabs shall be given a
float finish. Screeding shall be followed immediately by darbying or
bull floating before bleeding water is present, to bring the surface to a
true, even plane. After the concrete has stiffened to permit the
operation and the water sheen has disappeared, it shall be wood floated.
Concrete that portrays stickiness shall be finished with a magnesium
float in lieu of a wood float, and left free of ridges and other
projections.

3.8.2.3 Trowel Finish

Interior building floor slabs shall be given a trowel finish immediately
following floating. Surfaces shall be trowelled to produce smooth, dense
slabs free from blemishes including trowel marks. 1In lieu of hand
finishing, an approved power finishing machine may be used in accordance
with the directions of the machine manufacturer. A final hard steel
troweling shall be done by hand.

3.8.2.4 Broom Finish

After floating, sidewalk slabs shall be lightly trowelled, and then
broomed with a fiber-bristle brush in a direction transverse to that of
the main traffic.

3.8.2.5 Floor Hardener

Floor hardener shall be applied to all interior building concrete floor
surfaces which are not to receive other floor finishes. Floor hardener
shall be applied after the concrete had been air dried for 28 days.

Three coats shall be applied, each the day after the preceding coat was
applied. For the first application, 0.454 kg (one pound) of the
silicoflouride shall be dissolved in 3.8 liters (one gallon of water.

For subsequent applications, the solution shall be 0.908 liters (two
pounds) of silicofluoride to each 3.8 liters (gallon) of water. Floor
should be mopped with clear water shortly after the preceding application
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has dried to remove encrusted salts. Proprietary hardeners shall be -~
applied in accordance with the manufacturer’s instructions. During

application, area should be well ventilated. Precautions shall be taken i
when applying silicofluorides due to the toxicity of the salts. Any

compound that contacts glass or aluminum should be immediately removed s,

with clear water.
s

3.9 CURING AND PROTECTION

.
3.9.1 General
i
All concrete shall be cured by an approved method for the period of time
given below: —
Concrete with Type III cement 3 days s
Concrete with Type I, II, IP or IS cement 7 days
Concrete with Type I or Type II cement _—
blended with pozzolan 7 days
Immediately after placement, concrete shall be protected from premature .
drying extremes in temperatures, rapid temperature change, mechanical o

injury and injury from rain and flowing water. Air and forms in contact
with concrete shall be maintained at a temperature above 10 degrees C (50 s
degrees F) for the first 3 days and at a temperature above O degrees C

(32 degrees F) for the remainder of the specified curing period. Exhaust

fumes from combustion heating units shall be vented to the outside of the o
enclosure and heaters and ducts shall be placed and directed so as not to s
cause areas of overheating and drying of concrete surfaces or to create
fire hazards. All materials and equipment needed for adequate curing and _—
protection shall be available and at the site prior to placing concrete. o
No fire or excessive heat shall be permitted near or in direct contact .
with the concrete at any time. Curing shall be accomplished by any of
the following methods, or combination thereof, as approved. oo
3.9.2 Moist Curing ‘
Sl
Concrete to be moist-cured shall be maintained continuously wet for the
entire curing period. If water or curing materials used stains or -
discolors concrete surfaces which are to be permanently exposed, the ,
concrete surfaces shall be cleaned. When wooden forms are left in place e
during curing, they shall be kept wet at all times. If the forms are
removed before the end of the curing period, curing shall be carried out A
as on unformed surfaces, using suitable materials. Horizontal surfaces ‘
shall be cured by ponding, by covering with a 50 mm (2-inch) minimum -
thickness of continuously saturated sand, or by covering with waterproof
paper, polyethylene sheet, polyethylene-coated burlap or saturated -
burlap.
il
3.9.3 Membrane Curing
apionigg,
Membrane curing shall not be used on surfaces that are to receive any
subsequent treatment depending on adhesion or bonding to the concrete; i
except a styrene acrylate or chlorinated rubber compound meeting ASTM C
309, Class B requirements may be used for surfaces which are to be e
painted or are to receive bituminous roofing or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The R
curing compound selected shall be compatible with any subsequent paint,
roofing, waterproofing or flooring specified. Membrane curing compound win
shall not be used on surfaces that are maintained at curing temperatures
with free steam. Curing compound shall be applied to formed surfaces v
immediately after the forms are removed and prior to any patching or
other surface treatment except the cleaning of loose sand, mortar, and ot
debris from the surface. Surfaces shall be thoroughly moistened with
water and the curing compound shall be applied to slab surfaces as soon Kamd
S
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as the bleeding water has disappeared, with the tops of joints being
temporarily sealed to prevent entry of the compound and to prevent
moisture loss during the curing period. Compound shall be applied in a
one-coat continuous operation by mechanical spraying equipment, at a
uniform coverage in accordance with the manufacturer’s printed
instructions. Concrete surfaces which have been subjected to rainfall
within 3 hours after curing compound has been applied shall be resprayed
by the method and at the coverage specified. On surfaces permanently
exposed to view, the surface shall be shaded from direct rays of the sun
for the duration of the curing period. Surfaces coated with curing
compound shall be kept free of foot and vehicular traffic, and from other
sources of abrasion and contamination during the curing period.

3.10 SETTING BASE PLATES AND BEARING PLATES

After being properly positioned, column base plates, bearing plates for
beams and similar structural members, and machinery and equipment base
plates shall be set to the proper line and elevation with nonshrink
grout. The thickness of the grout shall be as indicated on the drawings.
Concrete and metal surfaces in contact with grout shall be clean and free
of oil and grease, and concrete surfaces in contact with grout shall be
damp and free of laitance when grout is placed.

3.10.1 Nonshrink Grout

Nonshrink grout shall be mixed and placed in accordance with material
manufacturer’s written recommendations. Forms of wood or other suitable
material shall be used to retain the grout. The grout shall be placed
quickly and continuously, completely filling the space without
segregation or bleeding of the mix.

3.10.2 Treatment of Exposed Surfaces

For metal-oxidizing nonshrink grout, exposed surfaces shall be cut back
25 mm (1 inch) and immediately covered with a parget coat of mortar
consisting of 1 part portland cement and 2-1/2 parts fine aggregate by
weight, with sufficient water to make a plastic mixture. The parge coat
shall have a smooth finish. For other mortars or grouts, exposed
surfaces shall be left untreated. Curing shall comply with paragraph
CURING AND PROTECTION.

--00o0 - -
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PART 1 GENERAL

1.1 REFERENCES

SECTION 04200

MASONRY

The publications listed below form a part of this spedification to the

extent referenced.
designation only.

The publications are referred to in the text by basic

AMERICAN CONCRETE INSTITUTE (ACI)

ACI SP-66

(1988) ACI Detailing Manual.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 615

ASTM C 55

ASTM C 129

ASTM C 140

ASTM 150

ASTM 270
ASTM 476

ASTM 494

Q QO o o

ASTM 578
ASTM C 641

ASTM C 780

ASTM C 1019

ASTM C 1072

ASTM E 447

1.2 SUBMITTALS

(1992b) Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement.

(1985) Concrete Building Brick.

(1985; R 1990) Non-Load-Bearing Concrete Masonry
Units.

(1991) Sampling and Testing Concrete Masonry
Units.

(1992) Standard Specification for Portland Cement
(1991a) Mortar for Unit Masonry.

(1991) Grout for Masonry.

(1990) Chemical Admixtures for Concrete.

(1987a) Preformed, Cellular Polystyrene Thermal
Insulation.

(1982; R 1991) staining Materials in Lightweight
Concrete Aggregates.

(1991) Preconstruction and Construction Evaluation
of Mortars for Plain and Reinforced Unit Masonry.

(1989a) Sampling and Testing Grout.

(1986) Measurement of Masonry Flexural Bond
Strength.

(1984; R 1991) Compressive Strength of Masonry
Prisms.

The following shall be submitted in accordance with SECTION 01300 -

SUBMITTALS:

sb-01, Data
Concrete Brick.

Masonry Work.

Drawings including plans, elevations, and details of wall reinforcement;
details of reinforcing bars at corners and wall intersections; offsets;
tops, bottoms, and ends of walls; control and expansion joints; and wall

openings.

Bar splice locations shall be shown. Bent bars shall be

04200 - 1



identified on a bending diagram and shall be referenced and located on the
drawings. Wall dimensions, bar clearances, and wall openings greater than
one masonry unit in area shall be shown. No approval will be given to the
shop drawings until the Contractor certifies that all openings exceeding
size requirements listed above, including those for mechanical and
electrical service, are shown. If, during construction, additional masonry
openings are required, the approved shop drawings shall be resubmitted with
the additional openings shown along with the proposed changes. Location of
these additional openings shall be clearly highlighted. The minimum scale
for wall elevations shall be 1/4 inches per foot. Reinforcement bending
details shall conform to the requirements of ACI SP-66.

SD-08, Statements
Cold Weather Installation.
Cold weather construction procedures.

SD-09, Reports
Efflorescence Test.
Field Testing of Mortar.
Field Testing of Grout.
Prism tests.
Masonry Cement.
Test reports from an approved independent laboratory. Test reports on a
previously tested material shall be certified as the same as that proposed
for use in this project.

SD-13, Certificates
Concrete Brick.
Concrete Masonry Units (CMU).
Anchors, Ties, and Bar Positioners.
Expansion-Joint Materials.
Joint Reinforcement.
Reinforcing Steel Bars and Rods.
Masonry Cement.
Mortar Admixtures.

Grout Admixtures.

Certificates of compliance stating that the materials meet the specified
requirements.

SD-14, Samples
Concrete Masonry Units (CMU).
Anchors, Ties, and Bar Positioners.
Two of each type used.
Expansion-Joint Material.

One piece of each type used.

04200 - 2

it

oy

il

s

e 4

g,

o,



e

snesil

Joint Reinforcement.

One piece of each type used, including corner and wall intersection pieces,
showing at least two cross wires.

1.3 DELIVERY, HANDLING, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid
chipping, breakage, and contact with soil or contaminating material.

1.3.1 Masonry Units

Concrete masonry units shall be covered or protected from inclement weather
and shall conform to the moisture content as specified in ASTM C 90 when
delivered to the jobsite.

1.3.2 Reinforcement, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shall
be stored above the ground. Steel reinforcing bars and uncoated ties shall
be free of loose mill scale and rust.

1.3.3 Cementitious Materials, Sand and Aggregates

Cementitious and other packaged materials shall be delivered in unopened
containers, plainly marked and labeled with manufacturers’ names and
brands. Cementitious material shall be stored in dry, weathertight
enclosures or be completely covered. Cement shall be handled in a manner
that will prevent the inclusion of foreign materials and damage by water or
dampness. Sand and aggregates shall be stored in a manner to prevent
contamination or segregation.

PART 2 PRODUCTS
2.1 GENERAL REQUIREMENTS

The source of materials which will affect the appearance of the finished
work shall not be changed after the work has started except with
Contracting Officer’s approval.

2.2 CEMENT

Portland cement: ASTM C150, Type I, II, including the requirements for low
alkali cement (0.6 percent or less). Cement shall be of one brand.
Masonry cement is not permitted.

2.3 CONCRETE BRICK

Concrete brick shall conform to ASTM C 55, S~II. Concrete brick may be
used where necessary for filling out in concrete-masonry unit construction.

2.4 CONCRETE MASONRY UNITS (CMU)

Hollow and solid concrete masonry units shall conform to ASTM C 90, Type I,
medium weight. The linear drying shrinkage shall not exceed 0.045 percent
when tested in accordance with ASTM C 426. Cement shall have a low alkali
content and be of one brand. All exterior above grade concrete masonry
units shall be integral water repellant type. Integral water repellant
shall be a liquid polymeric admixture.

2.4.1 Aggregates

Lightweight aggregates and blends of lightweight and heavier aggregates in
proportions used in producing the units, shall comply with the following
requirements when tested for stain-producing iron compounds in accordance
with ASTM C 641 by visual classification method, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification.

04200 - 3



2.4.2 Kinds and Shapes

Units shall be modular in size and shall include closer, jamb, header,
lintel, and bond beam units and special shapes and sizes to complete the
work as indicated. In exposed interior masonry surfaces, units having a
bullnose shall be used for vertical external corners except at door,
window, and louver jambs. Radius of the bullnose shall be one inch. Units
used in exposed masonry surfaces in any one building shall have a uniform
fine to medium texture and a uniform color.

2.5 MORTAR

Mortar shall be Type N in accordance with the proportion specification of
ASTM C 270 except Type S cement-lime mortar proportions shall be 1 part
cement, 1/2 part lime and 4-1/2 parts aggregate; Type N cement-lime mortar
proportions shall be 1 part cement, 1 part lime and 6 parts aggregate.
Evaluation of performance shall be based on ASTM C 780 and ASTM C 1072.
Cement shall have a low alkali content and be of one brand. Aggregates
shall be from one source.

2.5.1 Admixtures

The mortar shall contain the manufacturer’s recommended amount of liquid
polymeric integral water repellant mortar admixtures for water repllancy
and assure proper bond strength. Follow manufacturer’s instructions
pertaining to critical temperatures for mixing mortar with integral water
repellant admixture. In cold weather, a non-chloride based accelerating
admixture may be used subject to approval. Accelerating admixture shall be
non-corrosive, contain less than 0.2 percent chlorides, conform to ASTM C
494, Type C, and be compatible with the water repellant admixture.

2.6 GROUT

Grout shall conform to ASTM C 476. Cement used in grout shall have a low
alkali content. Grout slump shall be between 8 and 10 inches. Grout shall
be used subject to the limitations of Table II.' Proportions shall not be
changed and materials with different physical or chemical characteristics
shall not be used in grout for the work unless additional evidence is
furnished that the grout meets the specified requirements.

2.6.1 Admixtures

In cold weather, a non-chloride based accelerating admixture may be used
subject to approval. Accelerating admixture shall be non-corrosive,
contain less than 0.2 percent chlorides, and conform to ASTM C 494, Type C.

2.6.2 Grout Barriers

Grout barriers for vertical cores shall consist of fine mesh wire,
fiberglass, or expanded metal.

2.7 ANCHORS, TIES, AND BAR POSITIONERS

Anchors and ties shall be fabricated without drips or crimps and shall be
zinc-coated in accordance with ASTM A 153, Class B-2. Steel wire used for
anchors and ties shall be fabricated from steel wire conforming to ASTM A
82. BAnchors and ties shall be sized to provide a minimum of 5/8 inch
mortar cover from either face.

2.7.1 Bar Positioners
Bar positioners, used to prevent displacement of reinforcing bars during
the course of construction, shall be factory-fabricated from 9-gauge steel

wire or equivalent, and coated with a hot-dip galvanized finish. Not more
than one wire shall cross the cell.
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2.8 JOINT REINFORCEMENT

Joint reinforcement shall be factory-fabricated from steel wire conforming
to ASTM A 82, welded construction. Tack welding will not be acceptable in
reinforcement used for wall ties. Wire shall have zinc coating conforming
to ASTM A 153, class B-2. All wires shall be a minimum of 9 gauge.
Reinforcement shall be ladder type design, having one longitudinal wire in
the mortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcement shall be placed as to ensure a minimum of 5/8
inch cover from either face. The distance between crosswires shall not
exceed 16 inches. Joint reinforcement for straight runs shall be furnished
in flat sections not less than 10 feet long. Joint reinforcement shall be
provided with factory-formed corners and intersections.

2.9 REINFORCING STEEL BARS AND RODS
Reinforcing steel bars and rods shall conform to ASTM A 615, Grade 60.
2.10 EXPANSION-JOINT MATERIALS

Backer rod and sealant shall be adequate to accommodate joint compression
equal to 50 percent of the width of the joint. The backer rod shall be
compressible rod stock of polyethylene foam, polyurethane foam, butyl
rubber foam, or other flexible, nonabsorptive material as recommended by
the sealant manufacturer. Sealant shall conform to Section 07920 -
CAULKING AND SEALANTS.

PART 3 EXECUTION
3.1 ENVIRONMENTAL REQUIREMENTS
3.1.1 Hot Weather Installation

The following precautions shall be taken if masonry is erected when the
ambient air temperature is more than 99 degrees F in the shade and the
relative humidity is less than 50 percent. All masonry materials shall be
shaded from direct sunlight; mortar beds shall be spread no more than 4
feet ahead of masonry; masonry units shall be set within one minute of
spreading mortar; and after erection, masonry shall be protected from
direct exposure to wind and sun for 48 hours.

3.1.2 Cold Weather Installation
Before erecting masonry when ambient temperature or mean daily air
temperature falls below 40 degrees F, a written statement of proposed cold
weather construction procedures shall be submitted for approval. The
following precautions shall be taken during all cold weather erection.

3.1.2.1 Preparation
Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the masonry
is dry to the touch. Sections of masonry deemed frozen and damaged shall
be removed before continuing construction of those sections.

3.1.2.2 Air Temperature 40 Degrees F to 32 Degrees F

Sand or mixing water shall be heated to produce mortar temperatures between
40 degrees F and 120 degrees F.

3.1.2.3 Air Temperature 32 Degrees F to 25 Degrees F
Sand and mixing water shall be heated to produce mortar temperatures

between 40 degrees F and 120 degrees F. Temperature of mortar on boards
shall be maintained above freezing.
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3.1.2.4 Air Temperature 25 Degrees F to 20 Degrees F

orisish
Sand and mixing water shall be heated to provide mortar temperatures
between 40 degrees F and 120 degrees F. Temperature of mortar on boards e
shall be maintained above freezing. Sources of heat shall be used on both ot
sides of walls under construction. Windbreaks shall be employed when wind A
is in excess of 15 mph.

B,

3.1.2.5 Air Temperature 20 Degrees F and Below -

Sand and mixing water shall be heated to provide mortar temperatures
between 40 degrees F and 120 degrees F. Enclosure and auxiliary heat shall -
be provided to maintain air temperature above 32 degrees F. Temperature of

units when laid shall not be less than 20 degrees F. s
3.1.2.6 Completed Masonry and Masonry Not Being Worked On o
a. Mean daily air temperature 40 degrees F to 32 degrees F. Masonry it
shall be protected from rain or snow for 24 hours by covering with
weather-resistive membrane. M
b. Mean daily air temperature 32 degrees F to 25 degrees F. Masonry b
shall be completely covered with weather-resistant membrane for 24
hours. B
c. Mean Daily Air Temperature 25 Degrees F to 20 Degrees F. Masonry s
shall be completely covered with insulating blankets or equally
protected for 24 hours. w
d. Mean Daily Temperature 20 Degrees F and Below. Masonry R
temperature shall be maintained above 32 degrees F for 24 hours by
enclosure and supplementary heat, by electric heating blankets, oy
infrared heat lamps, or other approved methods.
.
3.2 LAYING MASONRY UNITS
sy
Masonry units shall be laid in running bond pattern. Facing courses shall
be level with back-up courses, unless the use of adjustable ties has been e
approved in which case the tolerances shall be plus or minus 1/2-inch.
Each unit shall be adjusted to its final position while mortar is still sy
soft and plastic. Units that have been disturbed after the mortar has
stiffened shall be removed, cleaned, and relaid with fresh mortar. Air it
spaces, cavities, chases, expansion joints, and spaces to be grouted shall
be kept free from mortar and other debris. Units used in exposed masonry -
surfaces shall be free from chipped edges or other imperfections detracting
from the appearance of the finished work. Vertical joints shall be kept e
plumb. Units being laid and surfaces to receive units shall be free of
water film and frost. Solid units shall be laid in a nonfurrowed full bed -
of mortar. Mortar for veneer wythes shall be beveled and sloped toward the
center of the wythe from the cavity side. Units shall be shoved into place sl
so that the vertical joints are tight. Vertical joints of brick and the
vertical face shells of concrete masonry units, except where indicated at f—
control, expansion, and isolation joints, shall be completely filled with
mortar. Mortar will be permitted to protrude up to 1/2-inch into the space <ot
or cells to be grouted. Means shall be provided to prevent mortar from
dropping into the space below. o
3.2.1 Surface Preparation -
Surfaces upon which masonry is placed shall be cleaned of laitance, dust, p—

dirt, oil, organic matter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at least 1/8-inch. .
Sandblasting shall be used, if necessary, to remove laitance from pores
and to expose the aggregate.

v

3.2.2 Forms and Shores it

Forms and shores shall be sufficiently rigid to prevent deflections which .
may result in cracking or other damage to supported masonry and

ik
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sufficiently tight to prevent leakage of mortar and grout. In no case
shall supporting forms or shores be removed in less than 10 days.

3.2.3 Concrete Masonry Units

Units in beams and where cells are to be filled with grout shall be full
bedded in mortar under both face shells and webs. Other units shall be
full bedded under both face shells. Head joints shall be filled solidly
with mortar for a distance in from the face of the unit not less than the
thickness of the face shell. Solid units may be incorporated in the
masonry work where necessary to fill out at corners, gable slopes, and
elsewhere as approved.

3.2.3.1 Solid Units

Bed, head, and collar joints shall be completely filled with mortar.

3.2.3.2 Hollow Units

Hollow units shall be laid as specified for concrete masonry units.

3.2.4 Tolerances

Masonry shall be laid plumb, true to line, with courses level. Bond
pattern shall be kept plumb throughout. Corners shall be square unless

noted otherwise. Except for walls constructed of prefaced concrete masonry
units, masonry shall be laid within the following tolerances (plus or minus

unless otherwise noted):

TABLE I
TOLERANCES

Variation from the plumb in the lines
and surfaces of columns, walls and arises

In adjacent masonry units 1/8=-inch
In 10 feet 1/4~inch
In 20 feet 3/8-inch
In 40 feet or more 1/2-inch

Variations from the plumb for external corners,
expansion joints, and other conspicuous lines

In 20 feet 1/4-inch
In 40 feet or more 1/2-inch

Variations from the level for exposed lintels,
sills, parapets, horizontal grooves, and other
conspicuous lines

In 20 feet 1/4-inch
In 40 feet or more 1/2-inch

Variation from level for bed joints and top
surfaces of bearing walls

In 10 feet 1/4-inch
In 40 feet or more 1/2-inch

Variationg from horizontal lines

In 10 feet 1/4-inch
In 20 feet 3/8-inch
In 40 feet or more 1/2~inch
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Variations in cross sectional dimensions of

columng and in thickness of walls s
Minus 1/4-inch -
Plus 1/2-inch »
‘i
3.2.5 Cutting and Fitting
Full units of the proper size shall be used wherever possible, in lieu of -
cut units. Cutting and fitting, including that required to accommodate the ‘
work of others, shall be done by masonry mechanics using power masonry ,
saws. Concrete masonry units may be wet or dry cut, except exterior -
integral color units shall not be wet cut. Wet cut units, before being —

placed in the work, shall be dried to the same surface-dry appearance as
uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the masonry shall be made carefully so that wall e
plates, cover plates or escutcheons required by the installation will
completely conceal the openings and will have bottoms parallel with the
masonry bed joints. Reinforced masonry lintels shall be provided above
openings over 12 inches wide for pipes, ducts, cable trays, and other wall .
penetrations, unless steel sleeves are used.

3.2.6 Jointing
Joints shall be tooled when the mortar is thumbprint hard. Horizontal )
joints shall be tooled last. Joints shall be brushed to remove all loose o
and excess mortar. Mortar joints shall be finished as follows:

3.2.6.1 Flush Joints
Joints in concealed masonry surfaces and joints at electrical outlet boxes

in wet areas shall be flush cut. Flush cut joints shall be made by cutting e
off the mortar flush with the face of the wall.

[
3.2.6.2 Tooled Joints
Mm
Joints in exposed interior masonry surfaces shall be tooled slightly
concave. Joints shall be tooled with a jointer slightly larger than the b
joint width so that complete contact is made along the edges of the unit.
Tooling shall be performed so that the mortar is compressed and the joint s
surface is sealed. Jointer of sufficient length shall be used to obtain a
straight and true mortar joint. e
3.2.7 Joint Widths orm
Joint widths shall be as follows: e
3.2.7.1 Concrete Masonry Units wve
Concrete masonry units shall have 3/8-inch joints, except for prefaced d
concrete masonry units.
e
3.2.8 Embedded Items
R
Spaces around built-in items shall be filled with mortar. Openings around
flush-mount electrical outlet boxes in wet locations shall be pointed with osn
mortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other items required to be built-in shall be embedded as the masonry work o—
progresses. Anchors, ties and joint reinforcement shall be fully embedded
in the mortar. Cells receiving anchor bolts and cells of the first course _—
below bearing plates shall be filled with grout.
L
3.2.9 Unfinished Work
L)

Unfinished work shall be stepped back for joining with new work. Toothing
may be resorted to only when specifically approved. Loose mortar shall be -
removed and the exposed joints shall be thoroughly cleaned before laying
new work.
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3.2.10 Masonry Wall Intersections

Each course shall be masonry bonded at corners and elsewhere as shown.
Masonry walls shall be anchored or tied together at corners and
intersections with bond beam reinforcement and prefabricated corner or tee
pieces of joint reinforcement as shown.

3.2.11 Partitions

Partitions shall be continuous from floor to underside of floor or roof
deck where shown. Openings in walls around joists or other structural
members shall be filled as indicated or approved. An isolation joint shall
be place in the intersection between partitions and structural or exterior
walls as shown. Cells within vertical plane of ties shall be filled solid
with grout for full height of partition or solid masonry units may be used.
Interior partitions having masonry walls over 4 inches thick shall be tied
together with joint reinforcement. Partitions containing joint reinforce-
ment shall be provided with prefabricated pieces at corners and intersec-
tions or partitions.

3.3 MORTAR

Mortar shall be mixed in a mechanically operated mortar mixer for at least
3 minutes, but not more than 5 minutes. Measurement of ingredients for
mortar shall be by volume. 1Ingredients not in containers, such as sand,
shall be accurately measured by the use of measuring boxes. Water shall be
mixed with the dry ingredients in sufficient amount to provide a workable
mixture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of loss of water through evaporation
shall be retempered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2 1/2 hours after mixing shall be discarded.

3.4 REINFORCING STEEL

Reinforcement shall be cleaned of loose, flaky rust, scale, grease, mortar,
grout, or other coating which might destroy or reduce its bond prior to
placing grout. Bars with kinks or bends not shown on the drawings shall
not be used. Reinforcement shall be placed prior to grouting. Unless
otherwise indicated, vertical wall reinforcement shall extend to within two
inches of tops of walls.

3.4.1 Positioning Bars

Vertical bars shall be accurately placed within the cells at the positions
indicated on the drawings. A minimum clearance of 1/2-inch shall be
maintained between the bars and masonry units. Minimum clearance between
parallel bars shall be one diameter of the reinforcement. Vertical
reinforecing may be held in place using bar positioners located near the
ends of each bar and at intermediate intervals of not more than 192
diameters of the reinforcement.

3.4.2 Splices

Barg shall be lapped a minimum of 48 diameters of the reinforcement.
Welded or mechanical connections shall develop at least 125 percent of the
specified yield strength of the reinforcement.

3.5 JOINT REINFORCEMENT

Joint reinforcement shall be installed at 16 inches on center or as
indicated. Reinforcement shall be lapped not less than 6 inches.
Prefabricated sections shall be installed at corners and wall
intersections. The longitudinal wires of joint reinforcement shall be
Placed to provide not less than 5/8-inch cover to either face of the unit.
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3.6 PLACING GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plumbing, heating, or other o
mechanical fixtures, voids at door and window jambs, and other indicated

spaces shall be filled solid with grout. Cells under lintel bearings on -
each side of openings shall be filled solid with grout for full height of
openings. Walls below grade, lintels, and bond beams shall be filled solid gy
with grout. Units other than open end units may require grouting each
course to preclude voids in the units. Grout not in place within 1-1/2 St
hours after water is first added to the batch shall be discarded.
Sufficient time shall be allowed between grout lifts to preclude g,
displacement or cracking of face shells of masonry units. If blowouts,
flowouts, misalignment, or cracking of face shells should occur during R
construction, the wall shall be torn down and rebuilt.
L]
3.6.1 Horizontal Grout Barriers
Grout barriers shall be embedded in mortar below cells of hollow units
receiving grout. g
3.6.2 Grout Holes and Cleanouts s
3.6.2.1 Cleanouts for Hollow Unit Masonry Construction re—
Cleanout holes shall be provided at the bottom of every pour in cores —
containing vertical reinforcement when the height of the grout pour exceeds
5 feet. A new series of cleanouts shall be established if grouting "
operations are stopped for more than 4 hours. Cleanouts shall not be less
than 3- by 4~inch openings cut from one face shell. Manufacturer’s p—
standard cutout units may be used at the Contractor’s option. Cleanout
holes shall not be closed until masonry work, reinforcement, and final -
cleaning of the grout spaces have been completed and inspected. For walls
which will be exposed to view, cleanout holes shall be closed in an "
approved manner to match surrounding masonry.
A
3.6.3 Grouting Equipment
werild
3.6.3.1 Grout Pumps
LS *M
Pumping through aluminum tubes will not be permitted. Pumps shall be
operated to produce a continuous stream of grout without air pockets, -
segregation, or contamination. Upon completion of each day’s pumping,
waste materials and debris shall be removed from the equipment, and —
disposed of outside the masonry. ‘
S
3.6.3.2 Vibrators
Internal vibrators shall maintain a speed of not less than 5,000 impulses o
per minute when submerged in the grout. At least one spare vibrator shall il
be maintained at the site at all times. Vibrators shall be applied at
uniformly spaced points not further apart than the visible effectiveness of oo
the machine. Duration of vibration shall be limited to time necessary to
produce satisfactory consolidation without causing segregation. -
3.6.4 Grout Placement —
Masonry shall be laid to the top of a pour before placing grout. Grout -
shall not be placed in two-wythe solid unit masonry cavity until mortar
joints have set for at least 3 days during hot weather and 5 days during .
cold damp weather. Grout shall not be placed in hollow unit masonry until -
mortar joints have set for at least 24 hours. Grout shall be placed using -
a hand bucket, concrete hopper, or grout pump to completely fill the grout
spaces without segregation of the aggregates. Vibrators shall not be
inserted into lower pours that are in a semi-solidified state. The height .
of grout pours and type of grout used shall be limited by the dimensions of st
grout spaces as indicated in Table II. Low-lift grout methods may be used
on pours up to and including 5 feet in height. High-lift grout methods
shall be used on pours exceeding 5 feet in height. .
sy
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3.6.4.1 Low-Lift Method

Grout shall be placed at a rate that will

not cause displacement of the

masonry due to hydrostatic pressure of the grout. Mortar protruding more
than 1/2-inch into the grout space shall be removed before beginning the
grouting operation. Grout pours 12 inches or less in height shall be

consolidated by mechanical vibration or by puddling. Grout pours over 12

inches in height shall be consolidated by

mechanical vibration and

reconsolidated by mechanical vibration after initial water loss and

settlement has occurred. Vibrators shall

not be inserted into lower pours

that are in a semi-solidified state. Low-1lift grout shall be used subject

to the limitations of Table II.

TABLE II

POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS GROUT SPACE DIMENSIONS

Maximum

Grout Pour

Height Grout Grouting

(feet) (3) Type Procedure
1 Coarse Low Lift
5 Coarse Low Lift

Notes:

(1) The actual grout space or cell d
sum of the following items:

a) The required minimum dimensio
the table above;

b) The width of any mortar proje

c) The horizontal projections of
reinforcing bars within a cross section of

(2) The minimum dimensions of the to
of one or more open areas, with at least o
in width.

(3) Where only cells of hollow mason
are grouted, the maximum height of the pou
between horizontal bond beams.

3.7 BOND BEAMS

Bond beams shall consist of concrete mason
Bond beams shall be filled with grout and

Minimum Dimensions of the
Total Clear Areas Within Grout
Spaces and Cells (in.) (1,2)

Hollow-unit
Masonry

11/2 x 3
2 1/2 x 3

imension must be larger than the

ns of total clear areas given in

ctions within the space;

the diameters of the horizontal
the grout space or cell.

tal clear areas shall be made up

ne area being 3/4 inch or greater

ry units containing reinforcement
r shall not exceed the distance

ry knock out bond beam units.
reinforced as indicated on the

drawings. Grout barriers shall be installed under bond beam units to retain
the grout as required. Reinforcement shall be continuous, including around
corners, except through control joints or expansion joints, unless otherwise

-

e

indicated on the drawings. Where splices
reinforcement shall be lapped 48 bar diame
inch shall be maintained between reinforce

3.8 LINTELS
3.8.1 Masonry Lintels
Masonry lintels shall be constructed with

grout in all courses and reinforced with a
bottom course unless otherwise indicated o

are required for continuity,
ters. A minimum clearance of 1/2
ment and interior faces of units.

lintel units filled solid with
minimum of two No. 4 bars in the
n the drawings. Lintel

reinforcement shall extend beyond each side of masonry opening 40 bar

diameters or 24 inches, whichever is great

04200 - 11
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supported in place prior to grouting and shall be located 1 1/2-inch above
the bottom inside surface of the lintel unit.

3.9 POINTING AND CLEANING

After mortar joints have attained their initial set, but prior to hardening,
mortar and grout daubs or splashings shall be completely removed from
masonry-unit surfaces that will be exposed or painted. Before completion of
the work, all defects in joints of masonry to be exposed or painted shall be
raked out as necessary, filled with mortar, and tooled to match existing
joints. Immediately after grout work is completed, scum and stains which
have percolated through the masonry work shall be removed using a high
pressure stream of water and a stiff bristled brush. Masonry surfaces shall
not be cleaned, other than removing excess surface mortar, until mortar in
joints has hardened. Masonry surfaces shall be left clean, free of mortar
daubs, dirt, stain, and discoloration, including scum from cleaning
operations, and with tight mortar joints throughout. Metal tools and metal
brushes shall not be used for cleaning.

3.9.1 Concrete Masonry Unit

Exposed concrete masonry unit surfaces shall be dry-brushed at the end of
each day’s work and after any required pointing, using stiff-fiber bristled
brushes.

3.10 TEST REPORTS

3.10.1 Field Testing of Mortar

At least three specimens of mortar shall be taken each day. A layer of
mortar 1/2 to 5/8 inch thick shall be spread on the masonry units and
allowed to stand for one minute. The specimens shall then be prepared and
tested for compressive strength in accordance with ASTM C 780.

3.10.2 Field Testing of Grout

Field sampling and testing of grout shall be in accordance with the
applicable provisions of ASTM C 1019. A minimum of three specimens of grout
per day shall be sampled and tested. Each specimen shall have a minimum
ultimate compressive strength of 13.8 MPa (2000 psi) at 28 days.

--—00o0 --
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SECTION 05055

WELDING