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JOB: Powerline Floodway Repair

PROJECT: Repair of Damaged Trapezoidal Concrete Floodway

AUTHORITY: PL566 Design Deficiency

PHASE: Final Design

SUMMARY

This report is for the repair of 6.8 miles_ of concrete channel
lining which is 78 percent of~re floodway length. The
remaining 22 percent is an earth lining. The floodway was
constructed in 1967. The original design did not provide enough
side inlets for overland flow and operation and maintenance roads
were not graded away from the floodway. A storm on September 30,
1971 brought water from side washes into the empty channel. At
approximately ten locations overbank flows entered between the
concrete lining and the subgrade. The water eroded soils beneath
the lining and created uplift causing the lining to raise and crack
in many areas. ~t!~mp.:L--'Was-illacl~__j:o_GQIT_es:L!:he_damag!LbY
-<~.~~Et]}~g_~Gk~an~_filli~gJ<?_id~p.il_the~lJn.~g with cC?!1cre.te
slurry. To prevent further damage, the_operation and maintenance
~w~~~L~d8<f'tO<h.arnawa0;:.om..tli~~
additional side inlets were-aaa~~stingside inlets
widenea. --------- '---------..~~--.. ----~ ----. - - -' --------------
Expansion and contraction problems also developed along the
floodway. The reinforced concrete lining was originally designed
with l/2-inch~an~~ ~.9-ints and cutoff walls spaced every 325
feet~ ~t,ragt.iOJtJ.O.lI.1ts were made by tooll:!1g~_eve:a-...?_O __f.e_et.The
expansion joints provided did.Jlot allO'l~'-for enough expansion for
-"---~-- - ----~. -- . --" -- -- .. --- .--..-,-~ --'~ ----'-.- --'~- --
the excessive afstance between the joints. The "channel movement
~~-----~- '--""'-" .~._- "-.' -' -- -"-- ....~_. .,'~'-, ..,.," ....-.....--....... - -----_ ....._-_.--.

caused Joints to exert forces"against each otller-which reSUIted in
~rrngana--i1Pn:fting-at-tlie-jo~nt5. ----------------- --~ ---~----~--- ------_._--

Investigations were done in 1977 to evaluate the movement in the
lining. Temperatures and movements across joints were taken after
6 inch sections were cut out of the lining in several locations.
These studies were done to observe joint movement, channel grade,
and stresses in concrete.

A study was also done in 1977 by Richard Helm where he presented
several different possibilities and analysis describing the
possible events leading to the damaged channel lining. Several



concrete cores were taken and a petrographic examination of the
coarse aggregate within the slab sections was a part of this study.

In 1988 an Engineering Report was done by Paul Monville and John
Weaver to review all previous investigations. The Engineering
Report identified the major cause of failure to be the lack of
unsealed expansion joints.

The above damages have created the need for an overall repair of
the Hoodway.

DESCRIPTION OF JOB

The job involves removing and replacing 1,755 linear feet of lining
at various locations having severe damage. The job also involves
removing short sections less than 10 feet long at specific joints
that are offset and/or badly spalled. The rest of the joints will
be saw cut to 7/8-inch wide, joint filler installed and sealed.
Cracks other than hair line will be bonded by an epoxy adhesive
injection process. The majority of cracks are longitudinal and are
close to the invert.

DESIGN OBJECTIVE

The objective of this repair is to stop the continuing crushing
damage that is taking place, mainly at the joints, and to repair
those areas that are already damaged by previous overbank flow or
compression and buckling at joints.

GENERAL BASIC DATA

The following reference materials were used in designing the
Powerline Floodway Repair:

1. Engineering Report - July, 1988

2. "As Built" Plans Powerline Floodway

3. General Motors Desert Proving Grounds Contract File

~. Powerline Floodway Subsidence Survey

5. ACI manual of Concrete Practice 1985 Part 5

6. Powerline Floodway Design 1965 to 1968

7. Engineering Report Evaluation of Expansion Joint Sealant
for East Maricopa Floodway - Reach - ~ December 1987

8. East Maricopa Floodway Reach ~ Expansion Joint Sealer
Repair Design

9. NEH Chapter 6



10. Far West States Engineering Design Standards

LOCATION AND LAYOUT

The channel is located in Maricopa and Pinal counties between
Powerline Dam and East Maricopa Floodway Reach~. It traverses the
south part of General Motors Proving Grounds in an east west
direction. In 1991 a level survey was made on the channel bottom
and on the subsidence monuments every 2000 feet along the channel.
New elevation datum was established from Hawk Rock, a large rock
out crop that is not subsiding. All new construction for the
repair will be based on the recent survey.

FOUNDATION

Eight samples were taken in the channel bottom at locations where
lining was cracked badly and where lining bottom had heaved upward
several inches. The eight samples were tested at the Mesa Project
office for gradation and Atterburg limits. Two of the eight
samples showed evidence of clay and significant fines. These two
samples were taken from Station 78+00 and 22~+25. Both samples
were ~ to 5 feet below channel invert and are 9 to 10 feet below
original ground. The samples were tested for shrink swell by
Western Technologies Inc. The sample from Station 22~+25 had a 7.7
percent expansion at 9~ PCF dry density and 8.6 percent expansion
at 98 PCF dry density. The sample at Station 78+00 had an
expansion of 2.1 percent.

Soils information shown on the original drawings for the channel
show a 2 foot clay layer generally between 7 and 10 feet below
natural ground between Station 220+00 and Station 236+00.

The expansive clay tested at 22~+25 is not considered to be the
cause of damage at that location. The damage is a result of the
uplift mentioned above in this report. By sealing all joints and
cracks in this area, and protecting the top of the lining with
berms and an operation and maintenance road that directs the water
away from the channel lining, the clay layer is not likely to
become saturated and is not considered to be a threat to the
repaired structure.

STRUCTURE DESIGN

The July 1988 Engineering Report recommends cutting sections
between expansion joints at about the center and allowing time for
stress relief. A study has recently been done where nine 6-inch
wide sections were removed and movement monitored for a two week
period. Results from this study indicate that movement due to
stress relief is minimal and that it takes place right after saw
cutting the joints. The report is in the design file.

Design of the joint gap was done by using the change in length due
to thermal expansion of concrete and an allowable 50 percent
expansion and compression for the sealant. The design was also



checked using ACI 504 R-23 using sealant with 50 percent expansion
and compression.

Joint removal and repair was based on visual observation and
tapping with a hammer of all damaged areas. If damage appeared to
penetrate the entire slab thickness, or one side of the joint was
noticeably higher than the opposite side, the joint was designated
for removal.

A few small holes were observed at the top of the slope at several
joints. These areas will be backfilled when the concrete is
removed. If other cavities are encountered during concrete removal
they will also be backfilled.

The reinforcing steel required for slabs was reduced by calculating
the subgrade drag forces. It was decided to use number four bars
for all reinforcing and not a wire mesh. The existing wire mesh in
the floodway was observed in the recently cut sections to be near
or at the subgrade in many areas. The use of reinforcing steel
will give better control for location within the slab.

The longitudinal cracks occur where overbank flow entered between
the concrete lining and the subgrade. Berms were installed
subsequently to prevent drainage from getting under the lining.
With the cause for the cracks corrected, it is now possible to seal
the cracks by epoxy injection. The Flood Control District of
Maricopa County installed some trial crack repairs by high pressure
water blasting (up to 10,000 psi) and epoxy sealing the cracks.
After curing, the sealed cracks were cored to evaluate penetration.
Results of this work show that high pressure water blasting
adequately cleaned the various crack widths and proper bonding and
adequate penetration was achieved. This procedure will provide a
permanent repair for the cracks.

ENVIRONMENTAL CONSIDERATIONS

No negative impact on the conservation of biological or water
resources is anticipated by the repair.

CONSTRUCTION DRAWINGS

All drawings were prepared and stored on the Arizona CADD system
using Versacad software, Version 5.4. Pertinent information was
taken from the original "As Built" drawings in 1967.

SPECIFICATIONS

The NEH Section 20 standard specifications have been used for this
project, along with a revised 400 specification for joint sealant
that was approved for EMF Reach 4, and one new 400 series
specification as follows:

402. Epoxy Adhesive Injection For Concrete Repair of Concrete
Lined Floodway.



The following NEH Section 20 specifications were used:

3 Structural Removal
5 Pollution Control
7 Construction Surveys for Layout, Control and Measurement
8 Mobilization

10 Water for Construction
11 Removal of Water
21 Excavation
23 Earthfill
31 Concrete
3~ Steel Reinforcement
9~ Contractor Inspection

COST ESTIMATE

The engineer's estimate is $503,786. There are no unusual
materials or construction methods involved.

CONSTRUCTION SCHEDULE

The construction schedule was based on an average contractor doing
the work. The chance that storms could place considerable water in
the channel will require that the contractor remove and replace
only enough sections to eliminate the possibility of eroding the
soil and uplifting the existing lining adjacent to the repair
section. Total construction time is 180 days and this was based on
doing 2-50 foot sections per day or 6 of the smaller repair
sections per day. The remaining work can be accomplished during
the placement of concrete.

OPERATION AND MAINTENANCE

An operation and maintenance plan has been written for Powerline
Floodway.

This repair work will reduce the operation and maintenance
considerably over work required since the channel was constructed.
Tumbleweeds, shrubs, grass and debris have been a major maintenance
problem due to all the cracks, open joints, and spalled areas.
This repair project will reduce the opportunity for plant growth to
start. A regular maintenance program should be initiated to check
for broken sealant and these areas should be immediately repaired
to prevent plant growth. After each major storm the channel should
be checked to assure that it is functioning properly, that debris
is removed, and that no damage has occurred.

CONSTRUCTION REVIEW

The channel bottom should be inspected by the geologist after
sections have been removed in the area where expansive clay was
found, and in other areas where soils are questionable.



Crack repair and sealing joints with the manufacturer's
representatives should be performed prior to beginning work on
these items.

A preconstruction conference will be held at which time questions
about the repair or design can be discussed.

AUTHORITY

Design Engineer

n Engineer
{

Date

Date

(- 9l.
Date



STRESS RELIEF DOCUMENTATION REPORT

March 26, 1992

Project:
Job:

Location:
Authority:

Stage:

Apache Junction-Gilbert Watershed
Powerline Floodway Repair
Maricopa and Pinal Counties, Arizona
PL 566
Final Design

Design Review Report recommended that the stress relief be monitored or
documented prior to the installation of concrete. Two sites that visually
appeared to be under strain as eVidenced by very tight soil between the
contraction joints and some cracking at the joints were chosen for the study.

Study sites are 1.1 miles apart, one on each side of Ironwood Road. The site
east of Ironwood road has four joints saw cut in a 200 foot section of
channel. The site west of Ironwood Road has five successive joints with six
inch cuts over a distance of 200 feet. Bolts were set approximately 11 inches
apart at each joint at the north and south slopes near the top of the lining
and at the bottom of the floodway.

Measurements were taken initially prior to cutting concrete to the outside of
the bolts at all joints. Saw cuts were made at joints, and a six-inch wide
section of concrete was removed. Number seven rebar were placed at the center
of each six-inch opening to provide a reference point for direction of
movement. Measurements were taken immediately after saw cutting and once a
day for two weeks and twice a day for one week.

Results of the study are as follows:

1. Daily movement due to temperature fluctuation corresponds to
theoretical movement as calculated by formula.

2. Movement due to temperature change takes place on a daily
cycle.

3. Where 50-foot sections were isolated with six-inch cuts on each
side, there is no evidence of any permanent decrease in joint
width or increase in slab length due to strain.

4. At the end six-inch cuts, joints 126, 130, 255 and 259, there is
evidence of a gradual decrease in joint width at approximately
1/16 inch per week. These joints are not isolated and are being
influenced by several 50-foot sections which will move to the
open relieved joint.



5. The north side of the channel has 67 percent greater movement
than the south side, with the center moving mid-way between the
north and south sides. The north side of the channel has more
direct sunlight for longer time periods.

6. Temperature has a greater role in slab movement than any strain
which may be in the concrete after joints are cut and stress is
relieved.

7. Joint width decrease due to cutting joints and relieving stress is
small compared .to movement due to temperature stress.

Monitoring will continue on a weekly basis for several months to observe
movement as mean temperatures continue to increase. This information should
provide additional data that will aid us in future work.

Submitted by __~~ =-=-

/ .
Reviewed by SkL.~~

~(}·L·;:: I
Approved ~~~_~~"- __

?
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POWERLINE FLOODWAY REPAIR

3/16/92 Sta 129 +- 25 Right slope and channel bottom

Joint ~255 - 6-inch saw cut with rebar and bolts installed

3/16/92 Sta 129+ 75 Right slope and bottom

Joint #256 - 6-inch saw cut with rebar and bolts installed



POWERLINE FLOODWAY REPAIR

3/16/92 Sta 130 .... 25 Right slope and bottom

Joint #257 - 6-inch saw cut with rebar in bottom and bolts on slopes installed

3/16/92 Sta 130+7.5 Right slope and channel bottom

Joint #258 - 6-inch saw cut with rebar in bottom and bolts on slopes installed



POWERLINE FLOODWAY REPAIR

3/16/92 Sta 131~25 Right slope and channel bottom

Joint #259 - 6-inch saw cut with rebar in bottom and bolts on slopes installed

3/16/92 Sta 70"'" 75 Right slope

'n;~+- tll;:Jl.. - L-inrh <::"1-' nIt- I-,it-h rph~r n bottom and bolts on sloDes installed



POWERLINE FLOODWAY REPAIR

3/16/92 Sta 71-*25 Right slope

Joint #127 - 6-inch saw cut with rebar and bolts in place

3/16/92 Sta 72-t-25 Right slope

Joint #129 - 6-inch saw cut with rebar and bolts installed



POWERLINE FLOODWAY REPAIR

3/16/92 Sta 72~ 75 Right slope and channel bottom

Joint #130 - 6-inch saw cut with rebar and bolts installed

3/16/92 Calipers being used to measure distance between bolts to 0.001 inches
on each side of 6-inch cut-out



POWERLINE FLOODWAY REPAIR

3/16/92 Calipers being used to measure distance between rebar and bolt on one
side of 6-inch cut-out to 0.001 inch.

3/16/92 Calipers being used to measure distance between bolts to 0.001 inch
across 6-inch cut-out



l/30/92 Sta. 329+57 Right Slope

Crack in recent concrete placed across joint.
Crack due to slab contraction.

1/30/92 Sta. 203+25 Channel Invert

Slab contraction indicated by crack in silt
in joint.



1/30/92 Sta. 208+25 Right Slope

Knife in open joint.

1/ 30/92 Sta 208+25 Lefc SloDe

Joinc oren.



1/30/92 Sta. 207+75 Channel Invert

Crack across bottom of channel in recent
placed concrete due to slab contraction.

1/ 30/92 Sta. 207+75 Channel Invert

Close up of slab contraction crack o' recent
concrete placed across joint.



1/30/92 Sta. 207+75 Right Slope

Slab contraction crack in side slope tarred
joint.

1/30/92 Sta. 207+75 Left Slope

Slab contraction crack in recent concr2:2
placed across joint. Open joint on ba~~.



1/ 30/92 Sta. 203+75 Channel Invert

Crack in silted joint due to slab contraction.

~ __,_4 ....

; ..; -'';''~'''''.;

1/30/92 Sta. 203+75 Channel Invert

Crack in silted joint due to slab contraction.



1/ 30/92 Sta. 176+25 Left Slope

Crack in recent concrete placement across
joint due to slab contraction.

1/30/92 5ta. 173+50 Left <::lope

Crack in recent concrete placement 3cross
j0int due to slnb contraction.
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Phoenix, Arizona
March 1992

FINAL
DESIGN REPORT

JOB: Powerline Floodway Repair

PROJECT: Repair of Damaged Trapezoidal Concrete Floodway

AUTHORITY: PL566 Design Deficiency

PHASE: Final Design

SUMMARY

This report is for the repair of 6.8 mjles. of concrete channel
lining which is 78 percent of the entire floodway length. The
remaining 22 percent is an earth lining. The Hoodway was
constructed in 1967. The original design did not provide enough
side inlets for overland flow and operation and maintenance roads
were not graded away from the floodway. A storm on September 30,
1971 brought water from side washes into the empty channel. At
approximately ten locations overbank flows entered between the
concrete lining and the subgrade. The water eroded soils beneath
the lining and created uplift causing the lining to raise and crack
in many areas. ~~---!!la90.o-SQrre~CIDla-E!LJur

~Qk~~dfiJlin~~(Llini~gwith cOJlc~te
slurry~ To prevent further damage, the...-oper_a.:t.i-..Q!!....and maintenance

-road?..JLeu:.~f'....?~~and gJ;1l. e to a~n away f;om th~.)iiiing ,
additional side inlets were added, and existing side:inlets
widene"d. - ---- ---------
Expansion and contraction problems also developed along the
floodway. The reinforced concrete lining was originally designed
with 1/2-inch~ir.Ltsand cutoff walls spaced every 325
feet. ~£ti9J1.-lQ.1ntswere made by~05)!ing~Ye~ff3_e.1:.. ~
~~.QltJoints_ !!F~~_dj.g~.!lough e~sion lEE-_
the excessfVeCfiStance between the Joints. The~el movement
~--"""~----~--'----"-----..----.......- .-------caused Joints to exert forces against each otner which res~u~lnt-e-d~~-n

~~fti-ngat the jofiits.

Investigations were done in 1977 to evaluate the movement in the
lining. Temperatures and movements across joints were taken after
6 inch sections were cut out of the lining in several locations.
These studies were done to observe joint movement, channel grade,
and stresses in concrete.

A study was also done in 1977 by Richard Helm where he presented
several different possibilities and analysis describing the
possible events leading to the damaged channel lining. Several



CONSTRUCTION SPECIFICATION

3. STRUCTURE REMOVAL

The work shall consist of the removal, salvage and disposal of
structures (including fences) from the designated areas.

2. MARKING

Each structure unit to be removed will be marked by means of stakes,
flags, painted markers or other suitable methods.

3. REMOVAL

All structures designated in the contract for removal shall be removed
to the specified extent and depth.

~. SALVAGE

Structures that are designated to be salvaged shall be carefully
removed and neatly placed in the specified storage areas. Salvaged
structures that are capable of being disassembled shall be dismantled
into individual members or sections. Such structures shall be neatly
match marked with paint prior to disassembly. All pins, nuts, bolts,
washers, plates and other loose parts shall be marked or tagged to
indicate their proper locations in the structure and shall be fastened
to the appropriate structural member or packed in suitable containers.
Materials from fences designated to be salvaged shall be placed
outside the work area on the property from which they were removed.
Wire shall be rolled into uniform rolls of convenient size. Posts and
rails shall be neatly piled.

5. DISPOSAL OF REFUSE MATERIALS

Refuse materials resulting from structure removal shall be burned or
buried at locations shown on the drawings or as specified in Section 7
of the specification.

6. MEASUREMENT AND PAYMENT

For items of work for which specific lump sum prices are established
in the contract, payment for structure removal will be made at the
contract lump sum price.

Such payment will constitute full compensation for all labor,
equipment, tools, and all other items necessary and incidental to the
completion of the work.

SCS-NEH-20 3-1 6/8~



Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 7 of this
specification.

7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

(a) Bid Item 1. Structure Removal - Channel Lining

(1) This item consists of the removal and disposal of concrete
lined sections, portions of sections, and concrete cutoff
collars, as shown on the drawings.

(2) Disposal of concrete rubble and other debris shall be the
responsibility of the contractor and shall be disposed of
away from the job site.

(3) In Section 6, Measurement and Payment, payment will include
compensation for subsidiary item: Pollution Control.

Powerline Floodway Repair 3-2 02/92



CONSTRUCTION SPECIFICATION

5. POLLUTION CONTROL

The work shall consist of installing measures or performing work to
control erosion and minimize the production of sediment and other
pollutants to water and air during construction operations in
accordance with these specifications.

2. MATERIALS

All materials furnished shall meet the requirements of the Material
Specifications listed in Section 8 of this specification.

3. EROSION AND SEDIMENT CONTROL MEASURES AND WORKS

The work and measures shall include but not be limited to the
following, as shown on the drawings or as specified in Section 8 of
this specification.

Staging of Earthwork Activities - The excavation and moving of soil
materials shall be scheduled so that the smallest possible areas will
be unprotected from erosion for the shortest time feasible.

Seeding - Seedings to protect disturbed areas shall be done as
specified on the drawings or in Section 8 of this specification.

Mulching - Mulching shall be used to provide temporary protection to
soil surfaces from erosion.

Diversions - Diversions shall be used to divert water away from work
areas and/or to collect runoff from work areas for treatment and safe
disposition.

Stream Crossings - Culverts or bridges shall be used where equipment
must cross streams.

Sediment Basins - Sediment basins shall be used to settle and filter
out sediment from eroding areas to protect properties and streams
below the construction site.

Straw Bale Filters - Straw bale filters shall be used to trap sediment
from areas of limited runoff. Bales are temporary and shall be
removed when permanent measures are installed.

Waterways - Waterways shall be used for the safe disposal of runoff
from fields, diversions and other structures or measures.

SCS-NEH-20 5-1 '*/86



4. CHEMICAL POLLUTION

The Contractor shall provide watertight tanks or barrels or construct
a sump sealed with plastic sheets to be used to dispose of chemical
pollutants {such as drained lubricating or transmission oils, greases,
soaps, asphalt, etc.l produced as a by-product of the project's work.
At the completion of the construction work, sumps shall be voided
without causing pollution as specified in Section 8 of this
specification.

Sanitary facilities such as pit toilets, chemical toilets, or septic
tanks shall not be placed adjacent to live streams, wells, or springs.
They shall be located at a distance sufficient to prevent
contamination of any water sources. At the completion of construction
work, facilities shall be disposed of without causing pollution as
specified in Section 8 of this specification.

5. AIR POLLUTION

Local and state regulations concerning the burning of brush or slash
or disposal of other materials shall be adhered to.

Fire prevention measures shall be taken to prevent the start or the
spreading of fires which result from project work. Fire breaks or
guards shall be constructed at locations shown on the drawings.

All public access or haul roads used by the contractor during
construction of the project shall be sprinkled or otherwise treated to
fully suppress dust.

6. MAINTENANCE. REMOVAL, AND RESTORATION

All pollution control measures and works shall be adequately
maintained in a functional condition as long as needed during the
construction operation, All temporary measures shall be removed and
the site restored to as nearly original conditions as practicable,

7, MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract but not
. listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary, Such items, and the
items to which they are made subsidiary, are identified in Section 8
of this specification,

SCS-NEH-20 5-2 4/86



8. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Subsidiary items. Pollution Control

(1) This item consists of all work required to control or reduce
pollution.

(2) The contractor is required to adhere to all applicable
local, State and Federal laws and regulations pertaining to
the control of pollution as may result from construction of
this project. These laws and regulations include but are
not limited to:

(a) The "Policy on construction and related activities in
water" adopted April 13, 1977, by the Water Quality
Control Council of Arizona.

(b) The Clean Air Act (~2 U.S.C. 1857 et seq. as amended by
Pub. L. 91-60~) Section 11~, and Section 308 of the
Federal Water Pollution Control Act (33 U.S.C. 1251et
seq. as amended by Pub. L. 92-500) relating to
inspection, monitoring, entry, reports, and information
as well as the other requirement of these sections.

(3) The Contractor is responsible for maintaining air, water,
and vegetative quality within the work area. Methods
include:

(a) Establishing turn areas, haul roads, work site access
road, temporary building sites, equipment yards, etc.,
in approved locations, and staging earthwork activities
to prevent contamination of air and water, to minimize
destruction of existing vegetation, and to minimize
erosion.

(b) Operating mechanized equipment at the job site in a
manner that will avoid destruction or removal of trees
and shrubs other than as necessary for construction of
the measure.

(~) Under Section 2, Materials, there are no material
specifications.

(5) In Section 3, Erosion and Sediment Control Measures and
Works, the Contractor shall provide a plan for approval by
the Contracting Officer prior to the notice to proceed being
issued for the following:

Powerline Floodway Repair 5-3 02/92



(a) Staging of Earthwork Activities.

(b) Diversions.

(6) In section ~, Chemical Pollution, prior to the completion of
the job the Contractor shall provide a plan, for approval by
the Contracting Officer, to void sump areas and dispose of
sanitary facilities as applicable.

(7) In section 7, Measurement and Payment, no separate payment
will be made for this item. Compensation for this work will
be included in the payment for Bid Item 1, Structure
Removal.

Powerline Floodway Repair 5-~ 02/92



CONSTRUCTION SPECIFICATION

7. CONSTRUCTION SURVEYS FOR LAYOUT. CONTROL AND MEASUREMENT

The work shall consist of performing: (1) all specified surveys for
layout of work and construction controls, and (2) quantity surveys and
computations for progress payment estimates. It includes furnishing
all necessary equipment, personnel and material to perform the surveys
required by the methods specified.

2. EQUIPMENT AND MATERIALS

Equipment for construction surveys shall be of a quality and condition
to provide the required accuracy. The equipment shall be maintained
in good working order and in proper adjustment at all times. Records
of calibration tests, accuracy checks and adjustments shall be
maintained and be available for inspection by the Contracting Officer.

Materials include all the necessary field notebooks, stakes,
templates, platforms, equipment, spikes, steel pins, tools, and all
other items necessary to perform the work specified.

3. QUALITY OF WORK

All work shall follow recognized professional practice and the
standards of the industry unless otherwise specified in Section 9.
The work shall be performed to the accuracy and detail appropriate for
the type of job. Notes, sketches, and other data shall be complete,
recorded neatly, legible, reproducible and organized in a manner that
will allow reproduction of copies for job documentation.

All computations shall be mathematically correct. Computations shall
include information to identify the bid item, date, and who performed,
checked and approved the computations. Computations shall be legible,
complete and clearly document the source of all information used
including assumptions and measurements made.

If a computer program is used to perform the computations, the
contractor shall provide the contracting officer with the software
identification, venders name, version number, and other pertinent data
prior to beginning survey work. Computer generated computations shall
show all input data including values assigned and assumptions made.

The elevations of permanent and temporary bench marks shall be
determined and recorded to the nearest 0.01 foot. Differential
leveling and transit traverses shall be of such precision that the
error of vertical closure in feet shall not exceed plus or minus 0.1
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times the square root of the traverse distance in miles. Linear
measurements shall be accurate to within 1.0 foot in 5000 feet, unless
otherwise specified in Section 9. The angular error of closure for
transit traverses shall not exceed 1.0 minute times the square root of
the number of angles turned.

Slope stakes shall be placed, as a m~n~urn; at 100 foot stations,
breaks in the original ground surface and at any other intermediate
stations necessary to insure accurate location for construction layout
and measurement. Slope stakes and cross sections shall be
perpendicular to the centerline. Significant breaks in grade shall be
determined for cross sections. Distances shall be measured
horizontally and recorded to the nearest 0.1 foot. Side shots for
interim construction stakes may be taken with a hand level.

Unless otherwise specified in Section 9, measurement for stationing
and establishing the location of structures shall be made to the
nearest 0.1 of a foot.

Elevations for concrete work, pipes and mechanical equipment shall be
determined and recorded to the nearest 0.01 foot. Elevations for
earth work shall be determined and recorded to the nearest 0.1 foot.

~. PRIMARY CONTROL

The baselines and bench marks for primary control, necessary to
establish lines and grades needed for construction, are shown on the
drawings and have been located on the job site.

These baselines and bench marks shall be used as the or~g~n of all
surveys, layouts and measurements to establish construction lines and
grades. The Contractor shall take all necessary precautions to
prevent the loss or damage of primary control points.

5. CONSTRUCTION SURVEYS

Prior to commencement of work requiring contractor performed surveys,
the Contractor shall submit in writing to the Contracting Officer for
approval the name, qualifications and experience of the individuals to
be assigned to the job.

Contractor performed surveys shall consist of the work necessary for:
(1) establishing line and grade for all work, (2) setting slope stakes
for all work, (3) checking and any supplemental or interim staking,
(~) establishing final grade stakes, (5) performing quantity surveys,

measurements and computations for progress payment and (6) other
surveys as described in Section 9.

SCE-NEH-20 7-2
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6. STAKING

Prior to the commencement of work on any item the construction staking
required for that item shall be completed. Construction staking shall
be completed as follows, or as otherwise specified in Section 9:

a. Clearing and grubbing - the boundary of the clearing and grubbing
areas shall be staked or flagged at 200 foot intervals, or closer
if needed, to clearly mark the limits of work.

b. Excavation and fill - slope stakes shall be placed at the
intersection of the specified slopes and ground line. Slope
stakes or the reference stakes for slopes shall be marked with
the stationing, required cut, slope ratio and horizontal
distance. Offset reference stakes and hubs shall be placed, as a
minimum, at 100 foot stations, and shall be placed on at least
one side of specified excavations and on both sides of specified
fills.

c. Structures - centerline and offset reference line stakes for
location, alignment and elevation shall be placed for all
structures.

7. RECORDS

All survey data shall be recorded in fully identified, standard hard
bound engineering survey field notebooks with consecutively numbered
pages. All field notes and printed data shall include the purpose or
description of the work, the date the work was performed, weather
data, sketches and the personnel who performed and checked the work.
Electronically generated survey data and computations shall be bound,
page numbered and cross referenced in a bound field notebook
containing the index for all survey data.

The construction survey records shall be available at all times during
the progress of the work for examination and use by the Contracting
Officer and copies shall be made available to the Contracting Officer
upon request. The original field notebooks and other records shall be
turned over to and become the property of the Contracting Officer
prior to final acceptance of the work.

Complete documentation of computations and supporting data for
progress payments shall be submitted to the Contracting Officer with
each invoice for payment as specified in Section 9.
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8. MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the item
to which they are made subsidiary are identified in Section 9 of this
specification.
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Subsidiary Item. Surveys

(1) This item consists of furnishing personnel, equipment,
materials and performing surveys required to construct the
Powerline Floodway Repair.

(2) In Section 5 "other surveys" shall include those-required
for computation of final quantities and preparation of as
built drawings.

(3) The Contractor shall provide the Government Representative
at the beginning of each work week a schedule of surveys to
be performed that week.

(4,) Base lines and bench marks for primary control are located
on the south side of the floodway.

(5) Any primary control monuments damaged or destroyed by the
Contractor due to negligence will be replaced by the
Government at the Contractor's expense. The actual cost to
the Government for replacing the primary control monuments
will be deducted from payments due the Contractor or as
determined by the Contracting Officer.

(6) All entries shall be consistent with Soil Conservation
Service TR-62, "Engineering Layout, Notes, Staking and
Calculations".

(7) In Section 3, Quality of Work, third paragraph, it is not
necessary to submit the software etc., prior to beginning
survey work.

(8) In Section 8, Measurement and Payment, no separate payment
will be made for surveys. Compensation for this item will
be included in Bid Item 3, Concrete Channel Lining.
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CONSTRUCTION SPECIFICATION

8. MOBILIZATION

The work shall consist of the mobilization of the Contractor's forces
and equipment necessary for performing the work required under the
contract. Mobilization will not be considered as work in fulfilling
the contract requirement for commencement of work.

Mobilization shall include the cost for transportation of personnel,
equipment, and operating supplies to the site; establishment of
offices, buildings, and other necessary facilities at the site not
covered in specific bid items, and other preparatory work at the site.
The cost of the entire amount of premiums paid for performance and
payment bonds, including coinsurance and reinsurance agreements as
applicable shall be paid upon request when evidence of full payment to
the surety has been provided to the Contracting Officer.

Work done under this specification shall not include mobilization for
any specific item of work for which payment for mobilization is
provided elsewhere in the contract.

The specification covers mobilization for work required by the
contract at the time of award. If additional mobilization costs are
incurred during performance of the contract as a result of changed or
added items of work for which the Contractor is entitled to an
adjustment in contract price, compensation for such costs will be
included in the price adjustment for the item or items of work changed
or added.

2. PAYMENT

Payment will be made as the work proceeds, after presentation of
invoices by the Contractor showing his own mobilization costs and
evidence of the charges of suppliers, subcontractors, and others for
mobilization work performed by them. If the total of such payments is
less than the contract lump sum for mobilization, the unpaid balance
will be included in the final contract payment. Total payment will be
the lump sum contract price for mobilization, regardless of actual
cost to the Contractor.

Payment will not be made under this item for the purchase costs of
materials having a residual value, the purchase costs of materials to
be incorporated in the project, or the purchase costs of operating
supplies.

Payment of the lump sum contract price for mobilization will
constitute full compensation for all labor, materials, equipment, and
all other items necessary and incidental to completion of the work.
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3. ITEMS OF WORK AND CONSTRUCTION DETAILS

Item of work to be performed in accordance with this specification and
the construction details are:

a. Bid Item 2. Mobilization

(1) This Item consists of the mobilization of the Contractor's
equipment and forces for the repair of the Powerline
Floodway.

Powerline Floodway Repair 8-2 02192



CONSTRUCTION SPECIFICATION

10. WATER FOR CONSTRUCTION

The work shall consist of furnishing, transporting, and using water
for construction purposes in accordance with the applicable
specifications.

2. FACILITIES AND EQUIPMENT

The Contractor shall build and maintain such access and haul roads as
are needed, and shall furnish, operate, and maintain all pumps,
piping, tanks, and other facilities needed to load, transport, and use
the water as specified.

These facilities shall be equipped with meters, tanks, or other
devices by which the volume of water supplied can be measured.

3. DUST ABATEMENT AND HAUL ROAD MAINTENANCE

Water for dust abatement and haul road maintenance shall be applied to
haul roads and other dust-producing areas as needed to prevent
excessive dust and to maintain the roads in good condition for
efficient operation while they are in use.

~. EARTHFILL, DRAINFILL. ROCKFILL

Water for earthfill, drainfill, or rockfill shall be used in the fill
materials as specified in the applicable construction specifications.

5. CONCRETE. MORTAR, GROUT

Water used in mixing or curing concrete, pneumatically applied mortar,
or other portland cement mortar or grout shall meet the requirements
of the applicable construction specifications and shall be used in
conformance with those specifications. Payment for water used in
these items is covered by the applicable concrete, mortar or grout
specification.

6. MEASUREMENT AND PAYMENT

For water items for which specific unit prices are established in the
contract, the volume of water furnished and used in accordance with
the specifications will be measured to the nearest 1000 gallons.

Except as otherwise specified, the measurement for payment will
include all water needed at the construction site, except as noted in
Section 5, to perform the work required under the contract in
accordance with the specifications but will not include water wasted
or used in excess of the amount needed. It will not include water
used in concrete which is mixed elsewhere and transported to the site.
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Payment for water will be made at the contract unit price. Such
payment will constitute full compensation for all labor, materials,
equipment, and all other items necessary and incidental to furnishing,
transporting, and using the water.
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to performed in conformance with this specification and
the construction details are:

a. Subsidiary Item. Water

(1) This item consists of furnishing, transporting and applying
all water necessary for performance of the work as
described in this contract.

(2) In Section 6, Measurement and Payment, no separate payment
will be made for this item. Compensation for this work will
be included in the payment for Bid Item 3, Concrete Channel
Lining; and Bid Item 9, Crack Repair.
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CONSTRUCTION SPECIFICATION

11. REMOVAL OF WATER

The work shall consist of the removal of surface water and ground
water as needed to perform the required construction in accordance
with the specifications. It shall include (1) building and
maintaining all necessary temporary impounding works, channels, and
diversions, (2) furnishing, installing and operating all necessary
pumps, piping and other facilities and equipment, and (3) removing all
such temporary works and equipment after they have served their
purposes.

2. DIVERTING SURFACE WATER

The Contractor shall build, maintain and operate all cofferdams,
channels, flumes, sumps, and other temporary diversion and protective
works needed to divert streamflow and other surface water through or
around the construction site and away from the construction work while
construction is in progress. Unless otherwise specified, a diversion
must discharge into the same natural drainageway in which its
heaclworks are located.

Unless otherwise specified, the Contractor shall furnish to the
Contracting Officer, in writing, his plan for diverting surface water
before beginning the construction work for which the diversion is
required. Acceptance of this plan will not relieve the Contractor of
responsibility for completing the work as specified.

3. DEWATERING THE CONSTRUCTION SITE

Foundations, cutoff trenches and other parts of the construction site
shall be dewatered and kept free of standing water or excessively
muddy conditions as needed for proper execution of the construction
work. The Contractor shall furnish, install, operate and maintain all
drains, sumps, pumps, casings, wellpoints, and other equipment needed
to perform the dewatering as specified. Dewatering methods that cause
a loss of fines from foundation areas will not be permitted.

Unless otherwise specified, the Contractor shall furnish to the
Contracting Officer, in writing, his plan for dewatering before
beginning the construction work for which the dewatering is required.
Acceptance of this plan will not relieve the Contractor of
responsibility for completing the work as specified.

f,j.. DEWATERING BORROW AREAS

Unless otherwise specified in Section 8, the Contractor shall maintain
the borrow areas in drainable condition or otherwise provide for
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timely and effective removal of surface and ground waters that
accumulate within the borrow areas from any source. Borrow material
shall be processed as necessary to achieve proper and uniform moisture
content for placement.

If pumping to dewater borrow areas is included as an item of work in
the bid schedule, each pump used for this purpose shall be equipped
with a water meter in the discharge line. Accuracy of the meters
shall be such that the measured quantity of water is within 3 percent,
plus or minus, of the true quantity. Means shall be provided by the
Contractor to check the accuracy of the water meters when requested by
the Contracting Officer.

5. EROSION AND POLLUTION CONTROL

Removal of water from the construction site, including the borrow
areas shall be accomplished in such a manner that erosion and the
transmission of sediment and other pollutants are minimized.

6. REMOVAL OF TEMPORARY WORKS

After the temporary works have served their purposes, the Contractor
shall remove them or level and grade them to the extent required to
present a sightly appearance and to prevent any obstruction of the
flow of water or any other interference with the operation of or
access to the permanent works.

Except as otherwise specified, pipes and casings shall be removed from
temporary wells and the wells shall be filled to ground level with
gravel or other material approved by the Contracting Officer.

7• MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such i terns and the items
to which they are made subsidiary are identified in Section 8 of this
specification.
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8. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Subsidiary Item. Removal of Water

1. This item consists of the removal or diverting of surface
water from the construction areas shown on the drawings.

2. In Section 2, Diverting Surface Water, no plan for diverting
water is required. However, Contractor shall be responsible
to pass flows through or around the work areas.

-3. In Section 7, Measurement and Payment, no separate payment
will be made for the Removal of Water. Compensation for
this work will be included in the payment for Bid Item 3,
Concrete Channel Lining.
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CONSTRUCTION SPECIFICATION

21. EXCAVATION

The work shall consist of the excavation required by the drawings and
specifications and disposal of the excavated materials.

2. CLASSIFICATION

Excavation will be classified as common excavation or rock excavation
in accordance with the following definitions or will be designated as
unclassified.

Common excavation shall be defined as the excavation of all materials
that can be excavated, transported, and unloaded by the use of heavy
ripping equipment and wheel tractor-scrapers with pusher tractors or
that can be excavated and dumped into place or loaded onto hauling
equipment by means of excavators having a rated capacity of one cubic
yard and equipped with attachments (such as shovel, bucket, backhoe,
dragline or clam shell) appropriate to the character of the materials
and the site conditions.

Rock excavation shall be defined as the excavation of all hard,
compacted or cemented materials the accomplishment of which requires
blasting or the use of excavators larger than defined for common
excavation. The excavation and removal of isolated boulders or rock
fragments larger than one cubic yard in volume encountered in
materials otherwise conforming to the definition of common excavation
shall be classified as rock excavation.

Excavation will be classified according to the above definitions by
the Engineer, based on his judgment of the character of the materials
and the site conditions.

The presence of isolated boulders or rock fragments larger than one
cubic yard in size will not in itself be sufficient cause to change
the classification of the surrounding material.

For the purpose of this classification, the following definitions
shall apply:

Heavy ripping equipment shall be defined as a rear-mounted, heavy
duty, single-tooth, ripping attachment mounted on a tractor having a
power rating of 200-300 net horsepower (at the flywheel).
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Wheel tractor-scraper shall be defined as a self-loading (not
elevating) and unloading scraper having a struck bowl capacity of 12
20 yards.

Pusher tractor shall be defined as a track type tractor having a power
rating of 200-300 net horsepower (at the flywheel) equipped with
appropriate attachments.

3. UNCLASSIFIED EXCAVATION

Items designated as "Unclassified Excavation" shall include all
materials encountered regardless of their nature or the manner in
which they are removed. When excavation is unclassified, none of the
definitions or classifications stated in Section 2 of this
specification shall apply.

4. BLASTING

The transportation, handling, storage, and use of dynamite and other
explosives shall be directed and supervised by a person of proven
experience and ability in blasting operations.

Blasting shall be done in such a way as to prevent damage to the work
or unnecessary fracturing of the foundation and shall conform to any
special requirements in Section 12 of this specification.

5. USE OF EXCAVATED MATERIALS

To the extent they are needed, all suitable materials from the
specified excavations shall be used in the construction of required
permanent earthfill or rockfill. The suitability of materials for
specific purposes will be determined by the Engineer. The Contractor
shall not waste or otherwise dispose of suitable excavated materials.

6. DISPOSAL OF WASTE MATERIAL

All surplus or unsuitable excavated materials will be designated as
waste and shall be disposed of by the Contractor at sites of his own
choosing away from the site of the work.

7. BRACING AND SHORING

Excavated surfaces too steep to be safe and stable if unsupported
shall be supported as necessary to safeguard the work and workmen, to
prevent sliding or settling of the adjacent ground, and to avoid
damaging existing improvements. The width of the excavation shall be
increased if necessary to provide space for sheeting, bracing,
shoring, and other supporting installations. The Contractor shall
furnish, place and subsequently remove such supporting installations.
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8. STRUCTURE AND TRENCH EXCAVATION

Structure or trench excavation shall be completed to the specified
elevations and to sufficient length and width to include allowance for
forms, bracing and supports, as necessary, before any concrete or
earthfi11 is placed or any piles are driven within the limits of the
excavation.

9. BORROW EXCAVATION

When the quantities of suitable materials obtained from specified
excavations are insufficient to construct the specified fills,
additional materials shall be obtained from the designated borrow
areas. The extent and depth of borrow pits within the limits of the
designated borrow areas shall be as directed by the Engineer.

Borrow pits shall be excavated and finally dressed in a manner to
eliminate steep or unstable side slopes or other hazardous or
unsightly conditions.

10. OVEREXCAVATION

Excavation in rock beyond the specified lines and grades shall be
corrected by filling the resulting voids with portland cement concrete
made of materials and mix proportions approved by the Engineer.
Concrete that will be exposed to the atmosphere when construction is
completed shall contain not less than 6 sacks of cement per cubic yard
of concrete. Concrete that will be permanently covered shall contain
not less than ~-1/2 sacks of cement per cubic yard. The concrete
shall be placed and cured as specified by the Engineer.

Excavation in earth beyond the specified lines and grades shall be
corrected by filling the resulting voids with approved compacted
earthfill, except that, if the earth is to become the subgrade for
riprap, rockfill, sand or gravel bedding, or drainfill, the voids may
be filled with material conforming to the specifications for the
riprap, rockfill, bedding or drainfill.

11. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the volume of each type and class of excavation within
the specified pay limits will be measured and computed to the nearest
cubic yard by the method of average cross-sectional end areas.
Regardless of quantities excavated, the measurement for payment will
be made to the specified pay limits, except that excavation outside
the specified lines and grades directed by the Engineer to remove
unsuitable material will be included. Excavation required because
unsuitable conditions result from the Contractor's improper
construction operations, as determined by the Contracting Officer,
will not be included for measurement and payment.
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Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 12 of this
specification.
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~ONSTRUCTION SPECIFICATION

31. CONCRETE

1. SCOPE

The work shall consist of furnishing, forming, placing, finishing and
curing portland cement concrete as required to build the structures
designated in Section 26 of this specification.

2. MATERIALS

Portland cement shall conform to the requirements of Material
Specification 531 for the specified type. One brand only of any type
of cement shall be used in any single structure as defined in Section
26.

Aggregates shall conform to the requirements of Material Specification
522 unless otherwise specified. The grading of coarse aggregates
shall be as specified in Section 26.

Water used in mixing or curing concrete shall be clean and free from
injurious amounts of oil, salt, acid, alkali, organic matter or other
deleterious substances.

Air entraining admixtures shall conform to the requirements of
Material Specification 532. If air-entraining cement is used, any
additional air-entraining admixture shall be of the same type as that
in the cement.

Pozzolan shall conform to ASTM C 618, Class F except the loss of
ignition shall not exceed 3.0 percent.

Water-reducing, set-retarding admixture shall conform to the
requirements of Material Specification 533.

Shear plates shall conform to the requirements of Material
Specification 581 for structural quality or commercial or merchant
quality steel. Structural quality shall be used if specifically
designated in the drawings or specifications.

Preformed expansion joint filler shall conform to the requirements of
Material Specification 535.

Waterstops shall conform to the requirements of Material
Specifications 537 and 538 for the specified kinds.

Curing compound shall conform to the requirement of Material
Specification 53~.

SCS-NEH-20 31-1 ~/86



3. CLASSES OF CONCRETE

Method 1 Concrete shall be classified according to the required
compressive strength. The strength of the concrete at 28 days shall
equal or exceed the Minimum Compressive Strength at 28 days tabulated
below for the class of concrete specified.

Class of concrete
5000
","DOD
3000
2500

Minimum
Compressive Strength

at 28 days (psi)
5000
4000
3000
2500

Method 2 Concrete shall be classified as follows:

Class of Water Content Cement Content
Concrete (gallons/bag) (bag/cu. ydl

5000X 5 7
4000X 6 6
3000X 7 5
2500X 8 4-1/2

4. AIR CONTENT AND CONSISTENCY

Unless otherwise specified the air content (by volume) of the concrete
at the time of placement shall be:

Maximum Size Aggregate

3/8 inch to 1/2 inch
Over 1/2 inch to 1 inch
Over 1 inch to 2-1/2 inches

Air Content (%)

6 to 9
5 to 8
4 to 7

The consistency of the concrete shall be such as to allow it to be
worked into place without segregation or excessive laitance. Unless
otherwise specified, the slump shall be:

Type of Structure

Massive sections, pavements, footings
Heavy beams, thick slabs, thick walls

(over 12 in.)
Columns, light beams, thin slabs, thin

walls (12 in. or less)

Slump (inches)

2 ±. 1/2
3 .± 1/2

4 ±. 1
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5. DESIGN OF THE CONCRETE MIX

The Contractor will be responsible for the design of the concrete
mixtures. At least 5 days prior to any placement of concrete he shall
furnish the Contracting Officer a statement of the materials and mix
proportion (including admixtures, if any) he intends to use for each
specified class of concrete. The statement shall include
evidence satisfactory to the Contracting Officer that the materials
and proportions selected will produce concrete of the quality,
consistency and strength specified.

The materials and proportions so stated shall constitute the "job
mix". After a job mix has been designated, neither the source,
character or grading of the aggregates nor the type or brand or
quantity of cement or admixture shall be changed without prior notice
to the Contracting Officer and establishment of a new job mix
supported by evidence, as required for the initial job mix, that the
proposed new materials and mix proportions will produce concrete of
the quality, consistency, and strength specified.

When specified, a water-reducing, set-retarding admixture shall be
used. When conditions are such that the temperature of the concrete
at the time of placement is consistently above 750F, a water-reducing,
set-retarding admixture may be used, at the option of the Contractor.
The cement content shall be the same as that required in the mix
without the admixture.

The use of calcium chloride or other accelerators or antifreeze
compounds will not be allowed.

Before placing concrete containing a water-reducing, set-retarding
admixture, the Contractor shall furnish test results satisfactory to
the Contracting Officer showing that its performance in the job mix
meets the requirements of Material Specifications 533, Section ~.

When specified, mixes that include fly ash as a partial substitution
for portland cement shall be based on absolute volume with a maximum
substitution of 20 percent.

6. INSPECTING AND TESTING

During the course of the work, the Engineer will perform such tests as
are required to assure the concrete meets the contract requirements.
Tests performed by the Engineer are not for the purpose of providing
the Contractor with the information required for proper work execution
and performance and shall not relieve the Contractor of the necessity
to perform tests for that purpose.
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The following tests will be performed by the methods indicated:

Method
(ASTM Designation)

Sampling
Slump Test
Air Content
Compression Test Specimens

Compressive Strength
Unit Weight

C 1721/
C 1431/
C 23111 or C 1731/
C 3U/, C 42, or

C68421
C 3921 or C 42

C 138

11 Test of a portion of a batch may be made on samples
representative of that portion for any of the following purposes:

(1) Determining uniformity of the batch.

(2) Checking compliance with requirements for slump and air
content when the batch is discharged over an extended period
of time.

(3) Checking compliance of the concrete with the specifications
when the whole amount being placed in a small structure, or
a distinct portion of a larger structure, is less than full
batch.

~I For each strength test of specimens made according to ASTM
Designation C 39 or C 684, three (3) standard test specimens
shall be made. The test result shall be the average of the
strength of the three (3) specimens, except that if one (1)
specimen in the test shows manifest evidence of improper
sampling, molding or testing, it shall be discarded and the
strengths of the remaining two (2) specimens shall be averaged.
Should more than one (1) specimen representing a test show such
defects, the entire test shall be discarded.

The Engineer shall have free entry to the plant and equipment
furnishing concrete under the contract. Proper facilities shali be
provided for the Engineer to inspect materials, equipment and
processes, to obtain samples of the concrete. All tests and
inspections will be conducted so as not to interfere unnecessarily
with the manufacture and delivery of the concrete.

7. HANDLING AND MEASUREMENT OF MATERIALS

Aggregates shall be stored or stockpiled in such a manner that
separation of coarse and fine particles of each size will be avoided
and that various sizes will not become intermixed before
proportioning. Methods of handling and transporting aggregates shall
be such as to avoid contamination, excessive breakage, segregation or
degradation, or intermingling of various sizes.
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Scales for weighing aggregates and cement shall be beam type or
springless dial type. They shall be accurate within I percent under
operating conditions. All exposed fulcrums, clevises and similar
working parts of scales shall be kept clean.

The quantities of cement and aggregates in each batch of concrete, as
indicated by the scales, shall be within the following percentage of
the required batch weights:

Cement
Aggregates

plus or minus 1.0 percent
plus or minus 2.0 percent

Measuring tanks for mixing water shall be of adequate capacity to
furnish the maximum amount of mixing water required per batch and
shall be equipped with outside taps and valves to provide for checking
their calibration unless other means are provided for readily and
accurately determining the amount of water in the tank.

Except as otherwise provided in Section a, cement and aggregates shall
be measured as follows:

Cement shall be measured by weight or in bags of 9~ Ibs. each. When
cement is measured by weight, it shall be weighed on a scale separate
from that used for other materials, and in a hopper entirely free and
independent of the hopper used for weighing the aggregates. When
cement is measured in bags, no fraction of a bag shall be used unless
weighed.

Aggregates shall be measured by weight. Mix proportions shall be
based on saturated, surface-dry weights. The batch weight of each
aggregate shall be the required saturated, surface-dry weight
corrected by the weight of surface moisture it contains.

Mixing water shall consist of water added to the batch ice added to
the batch, water occurring as surface moisture on the aggregates and
water introduced in the form of admixtures. The added water shall be
measured by weight or volume to an accuracy of I percent of the
required total mixing water. Added ice shall be measured by weight.
Wash water shall not be used as a portion of the mixing water for
succeeding batches.

Drv admixtures shall be measured by weight, and paste or liquid
admixtures by weight or volume, within a limit of accuracy of 3
percent.

8. MIXERS AND MIXING

Mixers and mixing shall be in accordance with recorrmended standards
set forth in ACI 30~, some specific interpretations of which are
stated below.
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Concrete may be furnished by batch mixing at the site of the work or
by ready-mix methods.

Mixers shall be capable of thoroughly mixing the concrete ingredients
into a uniform mass within the specified mixing time and of
discharging the mix without segregation. Each mixer or agitator shall
bear a manufacturer's rating plate indicating the rated capacity and

recommended speeds of rotation, and shall be operated in accordance
with these recommendations.

Concrete shall be uniform and thoroughly mixed when delivered to the
forms. Variations in slump of more than 1 inch within a batqh will be
considered evidence of inadequate mixing and shall be corrected by
changing hatching procedures, increasing mixing time, changing mixers
or other mean5~ Mixing time shall be within the limits specified
below unless the Contractor demonstrates by mixer performance tests
that adequate uniforrnity is obtained by different times of mixing.
No mixing water in excess of the amount called for by the job mix
shall be added to the concrete during mixing or hauling or after
arrival at the delivery point. If less water than the design maximum
water-cement ratio has been incorporated in the batch, water to
compensate for up to a one (1) inch loss in slump may be added, up to
the design maximum water cement ratio. Withholding some of the mixing
water until the concrete arrives on the job, then adding the remaining
water and turning the mixer 30 revolutions at mixing speed may
overcome transporting conditions. When loss of slump or workability
cannot be offset by these measures, complete mixing shall be performed
on the job using centrally dry batched materials, or by on site
batching and mixing.

Batch mixing at the site. For concrete mixed at the site of the work
with paving mixers or stationary construction mixers, the time of
mixing after all cement and aggregates are in the mixer drum shall be
not less than 1-1/2 minutes. The batch shall be so charged into the
mixer that some water will enter in advance of the cement and
aggregates and all mixing water shall be introduced into the drum
before one-fourth of the mixing time has elapsed.

Controls shall be provided to insure that the batch cannot be
discharged until the required time has elapsed.

If truck mixers are used, the requirements below for truck mixers and
truck-mixed concrete shall apply.

Volumetric batching and continuous m1X~ng at the site. Unless
otherwise specified, volumetric batching and continuous mixing at the
construction site will be permitted. The batching and mixing
equipment shall conforrn to the requirements of ASTM Specification
C 685 and shall be demonstrated prior to placement of concrete, by
tests with the job mix, to produce concrete meeting the specified
proportioning and uniforrnity requirements. Concrete made by this
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method shall be produced, inspected, and documented in conformance
with Sections 6, 7, 8, 13, and 1~ of ASTM Specification C 685.

Ready-mixed concrete. Ready-mixed concrete shall be mixed and
delivered to the site of the work by one of the following methods:

a. Truck-mixed concrete--Mixed completely in a truck mixer.

b. Shrink-mixed concrete--Mixed partially in a stationary mixer, and
the mixing completed in a truck mixer.

c. Central-mixed concrete--completely in a stationary mixer and the
mixed concrete transported to the point of delivery in a truck
agitator or in a truck mixer operating at agitating speed or in
nonagitating equipment.

Truck mixers and agitators shall be equipped with revolution counters
by which the number of revolutions of the drum or blades may be
readily verified.

When ready mixed concrete is furnished, the Contractor shall furnish
the Engineer a statement-of-delivery ticket showing the time of
loading, the revolution counter reading at the time of loading and the
quantities of materials used for each load of concrete.

Truck mixed concrete. When concrete is mixed in a truck mixer loaded
to its maximum capacity, the number of revolutions of the drum or
blades at mixing speed shall be not less than 70 nor more than 100.
If the batch is at least 1/2 cubic yard less than maximum capacity,
the number of revolutions at mixing speed may be reduced to not less
than 50. Mixing in excess of 100 revolutions shall be at the speed
designated by the manufacturer of the equipment as agitating speed.
The mixing operation shall begin within 30 minutes after the cement
has been added to the aggregates and the water shall be added during
mixing. When mixing is begun during or immediately after charging, a
portion of the mixing water shall be added ahead of, or with, the
other ingredients.

Shrinked-ffiixed concrete. When concrete is partially mixed at a
central plant and the mixing is completed in a truck mixer, the mixing
time in the central plant mixer shall be the minimum required to
intermingle the ingredients and shall be not less than 30 seconds.
The mixing shall be completed in a truck mixer and the number of
revolutions of the drum or blades at mixing speed shall be not less
than 50 nor more than 100. Mixing in excess of 100 revolutions shall
be at the speed designated by the manufacturer of the equipment as
agitating speed.

Central-mixed concrete. For central-mixed concrete, ffi1X1ng in the
stationary mixer shall meet the same requirements as batch mixing at
the site.
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When an agitator, or truck mixer used as an agitator, transports
concrete that has been completely mixed in a stationary mixer, mixing
during transportation shall be at the speed designated by the
manufacturer of the equipment as agitating speed.

The use of nonagitating equipment to transport concrete to the site of
the work will be permitted only if the consistency and uniformity of

the concrete as discharged at the point of delivery meet the
requirements of this specification. Bodies of nonagitating hauling
equipment shall be so constructed that leakage of the concrete mix, or
any part thereof will not occur. Concrete hauled in open-top vehicles
shall be protected from rain, and from more than 20 minutes exposure
to the sun when the air temperature is above 750F.

9. FORMS

Forms shall be of wood, plywood, steel or other approved material and
shall be mortar tight. The forms and associated falsework shall be
substantial and unyielding and shall be constructed so that the
finished concrete will conform to the specified dimensions and
contours. Form surfaces shall be smooth and free from holes, dents,
sags or other irregularities. Forms shall be coated with a
nonstaining form release agent before being set into place.
Metal ties or anchorages within the forms shall be equipped with
cones, she-bolts or other devices that permit their removal to a depth
of at least one inch without injury to the concrete. Ties designed to
break off below the surface of the concrete shall not be used without
cones.

All edges that will be exposed shall be chamfered, unless finished
with molding tools as specified in Section 20.

10. PREPARATION OF FORMS AND SUBGRADE

Prior to placement of concrete the forms and subgrade shall be free of
chips, sawdust, debris, water, ice, snow, extraneous oil, mortar, or
other harmful substances or coatings. Any form release agent on the
reinforcing steel or other surfaces required to be bonded to the
concrete shall be removed.

Rock surfaces shall be cleaned by air-water cutting, wet sandblasting
or wire brush scrubbing,as necessary, and shall be wetted immediately
prior to placement of concrete. Earth surfaces shall be firm and
damp. Placement of concrete on mud, dried earth, uncompacted fill or
frozen subgrade will not be permitted. All ice, snow and frost shall
be removed and the temperature of all surfaces to be in contact with
the new concrete shall be no colder than 400F.
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Items to be embedded in the concrete shall be positioned accurately
and anchored firmly.

Weepholes in walls or slabs shall be formed with nonferrous materials.

11. CONVEYING

Concrete shall be delivered to the site and discharged into the forms
within 1-1/2 hours after the introduction of the cement to the

aggregates. In hot weather or under conditions contributing to quick
stiffening of the concrete, or when the temperature of the concrete is
850F or above, the time between the introduction of the cement to the
aggregates and discharge shall not exceed ~5 minutes.

The Engineer may allow a longer time, provided the setting time of the
concrete is increased a corresponding amount by the addition of an
approved set-retarding admixture. In any case, concrete shall be
conveyed from the mixer to the forms as rapidly as practicable, by
methods that will prevent segregation of the aggregates or loss of
mortar.

12. PLACING

Concrete shall not be placed until the subgrade , forms and steel
reinforcement have been inspected and approved.

The Contractor shall have all equipment and materials required for
curing available at the site ready for use before placement of
concrete begins.

No concrete shall be placed except in the presence of the Engineer.
The Contractor shall give reasonable notice to the Engineer each time
he intends to place concrete. Such notice shall be far enough in
advance to give the Engineer adequate time to inspect the subgrade,
forms, steel reinforcement and other preparations for compliance with
specifications. Other preparations include but are not limited to the
concrete batching plant, mixing and delivery equipment and system,
placing and finishing equipment and system, schedule of work, work
force and heating or cooling facilities as applicable. All
deficiencies are to be corrected before concrete is delivered for
placing.

The concrete shall be deposited as closely as possible to its final
position in the forms and shall be worked into the corners and angles
of the forms and around all reinforcement and embedded items in a
manner to prevent segregation of aggregates or excessive laitance.
The depositing of concrete shall be regulated so that the concrete can
be consolidated with a minimum of lateral movement.

Concrete shall not be dropped more than 5 feet vertically unless
suitable equipment is used to prevent segregation.
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13. LAYERS

Unless otherwise specified, slab concrete shall be placed to design
thickness in one continuous layer. Formed concrete shall be placed in
horizontal layers not more than 20 inches thick. Hoppers and chutes,

pipes or "elephant trunks" shall be used as necessary to prevent
splashing of mortar on the forms and reinforcing steel above the layer
being placed.

Successive layers shall be placed at a fast enough rate to prevent the
formation of "cold joints". If the surface of a layer of concrete in
place sets to the degree that it will not flow and merge with the
succeeding layer when vibrated, the Contractor shall discontinue
placing concrete and shall make a construction joint according to the
procedure specified in Section 15.

If placing is discontinued when an incomplete layer is in place, the
unfinished end of the layer shall be formed by a vertical bulkhead.

l~. CONSOLIDATING

Unless otherwise specified, concrete shall be consolidated with
internal type mechanical vibrators capable of transmitting vibration
to the concrete at frequencies not less than 6000 impulses per minute.
The location, manner and duration of the application of the vibrators
shall be such as to secure maximum consolidation of the concrete
without causing segregation of the mortar and coarse aggregate, and
without causing water or cement paste to flush to the surface.
The Contractor shall provide a sufficient number of vibrators to
properly consolidate the concrete immediately after it is placed in
the work. Vibration shall be applied to the freshly deposited
concrete by slowly inserting and removing the vibrator at points
uniformly spaced and not farther apart than twice the radius over
which the vibration is visibly effective. The vibrator shall extend
into the previously placed layer of fresh concrete, at all points, to
insure effective bond between layers.

Vibration shall not be applied directly to the reinforcement steel or
the forms nor to concrete that has hardened to the degree that it does
not become plastic when vibrated.

The use of vibrators to transport concrete in the forms or conveying
equipment will not be permitted.

Vibration shall be supplemented by spading and hand tamping as
necessary to insure smooth and dense concrete along form surfaces, 1n
corners and around embedded i terns •
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15. CONSTRUCTION JOINTS

Construction joints shall be made at the locations shown on the
drawings. If construction joints are needed which are not shown on the
drawings, they shall be placed in locations approved by the Engineer.
Where a feather edge would be produced at a construction joint, as in
the top surface of a sloping wall, an insert form shall be used so
that the resulting edge thickness on either side of the joint is not
less than 6 inches.

In walls and columns as each lift is completed, the top surfaces shall
be immediately and carefully protected from any condition that might
adversely affect the hardening of the concrete.

Steel tying and form construction adjacent to concrete in place shall
not be started until the concrete has cured at least 12 hours. Before
new concrete is deposited on or against concrete that has hardened,
the forms shall be retightened. New concrete shall not be placed
until the hardened concrete has cured at least 12 hours.

Method 1 Surfaces of construction joints shall be cleaned of all
unsatisfactory concrete, laitance, coatings, stains or debris by
either sandblasting after the concrete has gained sufficient strength
to resist excessive cutting, or air-water cutting as soon as the
concrete has hardened sufficiently to prevent the jet from displacing
the coarse aggregates, or both. l'he surface of the concrete in place
shall be cut to expose clean, sound aggregate but not so deep as to
undercut the edges of larger particles of the aggregate. After
cutting, the surface shall be thoroughly washed to remove all loose
material. If the surface is congested by reinforcing steel, is
relatively inaccessible, or it is considered undesirable to disturb
the concrete before it is hardened, cleaning of the joint by air
waterjets will not be permitted and the wet sandblasting method will
be required after the concrete has hardened.

The surfaces shall be kept moist for at least one hour prior to
placement of new concrete. The new concrete shall be placed directly
on the cleaned and washed surface.

Method 2 Surfaces of construction joints shall be cleaned of all
unsatisfactory concrete, laitance, coatings, stains, or debris by
washing and scrubbing with a wire brush or wire broom or by other
means approved by the Engineer. The surfaces shall be kept moist for
at least one hour prior to placement of new concrete. The new
concrete shall be placed directly on the cleaned and washed surface.

16. EXPANSION AND CONTRACTION JOINTS

Expansion and contraction joints shall be made only at locations shown
on the drawings.
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Exposed concrete edges at expansion and contraction joints shall be
carefully tooled or chamfered, and the joints shall be free of mortar
and concrete. Joint filler shall be left exposed for its full length
with clean and true edges.

When open joints or weakened plane "durrmy" joints are specified, the
joints shall be constructed by the insertion and subsequent removal of
a wood strip, metal plate or other suitable template in such a manner
that the corners of the concrete will not be chipped or broken. The
edges of the concrete at the joints shall be finished with an edging
tool prior to removal of the joint strips.

Preformed expansion joint filler shall be held firmly in the correct
position as the concrete is placed.

17 . WATERSTOPS

Waterstops shall be held firmly in the correct position as the
concrete is placed. Joints in metal waterstops shall be brazed or
welded. Joints in rubber or plastic waterstops shall be cemented,
welded or vulcanized as recommended by the manufacturer.

18. REMOVAL OF FORMS

Forms shall be removed only when the Engineer is present and shall not
be removed without his approval. Forms shall be removed in such a way
as to prevent damage to the concrete. Supports shall be removed in a
manner that will permit the concrete to take the stresses due to its
own weight uniformly and gradually.

Method 1 Forms shall not be removed sooner than the following minimum
times after the concrete is placed. 1~ese periods represent
cumulative number of days and fractions of days, not necessarily
consecutive, during which the temperature of the air adjacent to the
concrete is above 50oF.

Element Time

Beams, arches - supporting forms and shoring l~ days

Conduits, deck slabs - supporting (inside) forms 7 days
and shoring

Conduits (outside forms), sides of beams, small
structures

Columns, walls, spillway riser - with side or
vertical load

2~ hours

7 days
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12. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Subsidiary Item, Channel Excavation

1. This item consists of all excavation required to construct
the concrete channel repair sections, and berms as shown on
the drawings,

2. Suitable channel excavation and berm excavated material
shall be utilized to reconstruct the channel subgrade and
berms adjacent to the sides of the channel, as approved by
the Engineer.

3, No separate payment will be made for channel excavation,
Compensation for this item will be included in Bid Item 3,
Concrete Channel Lining,

b. Subsidiary Item, Borrow Excavation, Common

1. This item consists of all excavation required for obtaining
fill material.

2. If existing channel subgrade materials are insufficient to
prepare the subgrade to the design elevations, borrow
material shall be obtained at the location shown on the
drawings.

3. In Section 9, Borrow Excavation, no separate payment will be
made for this item. Compensation for Borrow Excavation will
be included in Bid Item 3, Concrete Channel Lining.
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20. FINISHING UNFORMED SURFACES

All exposed surfaces of the concrete shall be accurately screeded to
grade and then float finished, unless specified otherwise.
After placing and consolidating the concrete, all exposed surfaces
shall be accurately struck off to grade. Following strike-off, the
surfaces shall be immediately smoothed by darbying or bull floating
before any free water has bled to the surface. The concrete will then
be allowed to rest until the bleed water and water sheen has left the
surface and the concrete has stiffened to where it will sustain foot
pressure with only about 1/4 inch (6mm) indentation. At this time all
joints and edges that will be exposed to view that are not chamfered
shall be finished with edging and/or molding tools. After edging and
hand-jointing is complete, all exposed surfaces shall be floated with
wood or magnesium floats. The floating should work the concrete no
more than necessary to remove screed, edger and jointer marks and
produce a compact surface, uniform in texture.

Joints and edges on unformed surfaces shall be chamfered or finished
with molding tools.

21. CURING

Concrete shall be cured in accordance with the recommended practice of
ACI 308, of which some specific interpretations are set forth below.
Concrete shall be prevented from drying for a period of at least 7
days after it is placed. Exposed surfaces and concrete formed in
absorptive wood forms shall be kept continually wet during the entire
curing period or until the forms have been removed. After forms have
been removed, the exposed surface shall be kept continuously wet until
patching and repair are complete and until the curing period is
completed or until a curing compound is applied.

Moisture can be maintained by sprinkling, flooding or fog spraying or
by covering with continuously moistened canvas, cloth mats, straw,
sand and/or approved material. Water and/or covering shall be applied
in such a way that the concrete surface is not eroded or otherwise
damaged.

Except as otherwise specified in Section 26, curing compound may be
used for exposed surfaces or formed surfaces after patching and repair
have been completed. Unless otherwise specified, the curing compound
shall be white pigmented and conform to ASTM C 309 Type 2, Class A or
B. If surface coatings are to be applied to concrete where curing
compound is used, Type 2, Class B shall be used and allowed to age a
minimum of 30 days prior to the application of the coating. Clear
curing compound (Type 1) or clear with fugitive dye (Type 1-0) may be
used only when specified in Section 26.

Curing compound shall be thoroughly mixed before applying and agitated
during application. It shall be applied using a continuously
agitating pressure sprayer at a uniform rate of not less than one
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Columns, walls, spillway riser - with no side or
vertical load:

Concrete supporting more than 30 feet of wall
in place above it 7 days

Concrete supporting 20 to 30 feet of wall
in place above itl/ 3 days

Concrete supporting not more than 20 feet of
wall in place above itll 24 hours

!/ Age of stripped concrete shall be at least 7 days before any load is
applied other than the weight ot the column or wall, forms and scaffolds
for succeeding lifts.

Method 2 Forms, supports and housings shall not be removed until the
concrete has attained the strength specified in Section 26 for this
purpose. The strength will be determined by compression testing of
test cylinders cast by the Engineer for this purpose and cured at the
work site in the manner specified in ASTM Method C 31 for determining
form removal time.

19. FINISHING FORMED SURFACES

All concrete surfaces shall be true and even, and shall be free from
open or rough spaces, depressions or projections.
Immediately after the removal of forms:

All bulges, fins, form marks or other irregularities which in the
judgment of the Engineer will adversely affect the appearance or the
function of the structure shall be removed. All form bolts and ties
shall be removed to a depth at least I inch below the surface of the
concrete. The cavities produced by form ties and all other holes of
similar size and depth shall be thoroughly cleaned and, after the
interior surfaces have been kept continuously wet for at least 3
hours, shall be carefully packed with a dry patching mortar mixed not
richer than 1 part cement to 3 parts sand. Patching mortar shall be
mixed in advance and allowed to stand without addition of water until
it has reached the stiffest consistency that will permit placing.
Manipulation of the mortar with a trowel during this period shall be
performed as required to insure the proper consistency.

Holes left by form bolts or straps which pass through the wall shall
be filled solid with mortar.

Patching mortar shall be thoroughly compacted into place to form a
dense, well-bonded unit, and the in-place mortar shall be sound and
free from shrinkage cracks.

All repaired areas shall be cured as specified in Section 21.
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CONSTRUCTION SPECIFICATION

23. EARTHFILL

The work shall consist of the construction of earth embankments and
other earthfills required by the drawings and specifications.

2. MATERIALS

All fill materials shall be obtained from required excavations and
designated borrow areas. The selection, blending, routing and
disposition of materials in the various fills shall be subject to
approval by the Engineer.

Fill materials shall contain no sod, brush, roots or other perishable
materials. Rock particles larger than the maximum size specified for
each type of fill shall be removed prior to compaction of the fill.

The types of materials used in the various fills shall be as listed
and described in the specifications and drawings.

3. FOUNDATION PREPARATION

Foundations for earthfill shall be stripped to remove vegetation and
other unsuitable materials or shall be excavated as specified.

Except as otherwise specified, earth foundation surfaces shall be
graded to remove surface irregularities and shall be scarified
parallel to the axis of the fill or otherwise acceptably scored and
loosened to a minimum depth of 2 inches. The moisture content of the
loosened material shall be controlled as specified for the earthfill,
and the surface materials of the foundation shall be compacted and
bonded with the first layer of earthfill as specified for subsequent
layers of earthfill.

Earth abutment surfaces shall be free of loose, uncompacted earth in
excess of two inches in depth normal to the slope and shall be at such
a moisture content that the earthfill can be compacted against them to
effect a good bond between the fill and the abutments.

Rock foundation and abutment surfaces shall be cleared of all loose
materials by hand or other effective means and shall be free of
standing water when fill is placed upon them. Occasional rock
outcrops in earth foundations for earthfill, except in dams and other
structures designed to restrain the movement of water, shall not
require special treatment if they do not interfere with compaction of
the foundation and initial layers of the fill or the bond between the
foundation and the fill.
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Foundation and abutment surfaces shall be not steeper than 1
horizontal to I vertical unless otherwise specified. Test pits or
other cavities shall be filled with compacted earthfill conforming to
the specifications for the earthfill to be placed upon the foundation.

4,. PLACEMENT

Fill shall not be placed until the required excavation and foundation
preparation have been completed and the foundation has been inspected
and approved by the Engineer. Fill shall not be placed upon a frozen
surface, nor shall snow, ice, or frozen material be incorporated in
the fill.

Fill shall be placed in approximately horizontal layers. The
thickness of each layer before compaction shall not exceed the maximum
thickness specified. Materials placed by dumping in piles or windrows
shall be spread uniformly to not more than the specified thickness
before being compacted. Hand compacted fill, including fill compacted
by manually directed power tampers, shall be placed in layers whose
thickness before compaction does not exceed the maximum thickness
specified for layers of fill compacted by manually directed power
tampers.

Adjacent to structures, fill shall be placed in a manner which will
prevent damage to the structures and will allow the structures to
assume the loads from the fill gradually and uniformly. The height of
the fill adjacent to a structure shall be increased at approximately
the same rate on all sides of the structure.

Earthfill in dams, levees and other structures designed to restrain
the movement of water shall be placed so as to meet the following
additional requirements:

a. The distribution of materials throughout each zone shall be
essentially uniform, and the fill shall be free from lenses,
pockets, streaks or layers of material differing substantially in
texture, moisture content, or gradation from the surrounding
material.

b. If the surface of any layer becomes too hard and smooth for
proper bond with the succeeding layer, it shall be scarified
parallel to the axis of the fill to a depth of not less than 2
inches before the next layer is placed.

c. The top surfaces of embankments shall be maintained approximately
level during construction, except that a crown or cross-slope of
approximately 2 percent shall be maintained to insure effective
drainage, and except as otherwise specified for drainfill or
sectional zones.
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d. Dam embankments shall be constructed in continuous layers from
abutment to abutment except where openings to facilitate
construction or to allow the passage of stream flow during
construction are specifically authorized in the contract.

e. Embankments built at different levels as described under (c) or
(d) above shall be constructed so that the slope of the bonding
surfaces between embankment in place and embankment to be placed
is not steeper than 3 feet horizontal to I foot vertical. The
bonding surface of the embankment in place shall be stripped of
all material not meeting the requirements of this specification,
and shall be scarified, moistened and recompacted when the new
fill is placed against it as needed to insure a good bond with
the new fill and to obtain the specified moisture content and
density at the contact of the in place and new fills.

5. CONTROL OF MOISTURE CONTENT

During placement and compaction of fill, the moisture content of the
materials being placed shall be maintained within the specified range.

The application of water to the fill materials shall be accomplished
at the borrow areas insofar as practicable. Water may be applied by
sprinkling the materials after placement on the fill, if necessary.
Uniform moisture distribution shall be obtained by disking.

Material that is too wet when deposited on the fill shall either be
removed or be dried to the specified moisture content prior to
compaction.

If the top surface of the preceding layer of compacted fill or a
foundation or abutment surface in the zone of contact with the fill
becomes too dry to permit suitable bond it shall either be removed or
scarified and moistened by sprinkling to an acceptable moisture
content prior to placement of the next layer of fill.

6. COMPACTION

Earthfill shall be compacted according to the following requirements
for the class of compaction specified:

Class A compaction. Each layer of fill shall be compacted as
necessary to make the density of the fill matrix not less than the
minimum density specified. The fill matrix is defined as the portion
of the fill material finer than the maximum particle size used in the
compaction test method specified.

Class B compaction. Each layer of fill shall be compacted to a mass
density not less than the minimum density specified.
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Class C compaction. Each layer of fill shall be compacted by the
specified number of passes of the type and weight of roller or other
equipment specified, or by an approved equivalent method. Each pass
shall consist of at least one passage of the roller wheel or drum over
the entire surface of the layer.

Fill adjacent to structures shall be compacted to a density equivalent
to that of the surrounding fill by means of hand tamping or manually
directed power tampers or plate vibrators. Unless otherwise
specified, heavy equipment including backhoe mounted powertampers, or
vibrating compactors and manually directed vibrating rollers, shall
not be operated within 2 feet of any structure. Towed or self
propelled vibrating rollers shall not be operated within 5 feet of any
structure. Compaction by means of drop weights operating from a crane
or hoist will not be permitted.

The passage of heavy equipment will not be allowed: (1) over cast-in
place conduits prior to l~ days after placement of the concrete; (2)
over cradled or bedded precast conduits prior to 7 days after
placement of the concrete cradle or bedding; or (3) over any type of
conduit until the backfill has been placed above the top surface of
the structure to a height equal to one-half the clear span width of
the structure or pipe or 2 feet, whichever is greater.

Compacting of fill adjacent to structures shall not be started until
the concrete has attained the strength specified in Section 10 for
this purpose. The strength will be determined by compression testing
of test cylinders cast by the Engineer for this purpose and cured at
the work site in the manner specified in ASTM Method C 31 for
determining when a structure may be put into service.

When the required strength of the concrete is not specified as
described above, compaction of fill adjacent to structures shall not
be started until the following time intervals have elapsed after
placement of the concrete.

Structure Time Interval

Retaining walls and counterforts
(impact basins) 1~ days

Walls backfilled on both sides
simultaneously 7 days

Conduits and spillway risers, east-
in-place (with inside forms in place) 7 days

Conduits and spillway risers, cast-in-
place (inside forms removed) l~ days
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Conduits, precast, cradled

Conduits, precast, bedded

Cantilever outlet bents (backfilled
both sides simultaneously)

2 days

1 day

3 days

7. REWORKING OR REMOVAL AND REPLACEMENT OF DEFECTIVE FILL

Fill placed at densities lower than the specified minimum density or
at moisture contents outside the specified acceptable range of
moisture content or otherwise not conforming to the requirements of
the specifications shall be reworked to meet the requirements or
removed and replaced by acceptable fill. The replacement fill and the
foundation, abutment and fill surfaces upon which it is placed shall
conform to all requirements of this specification for foundation
preparation, approval, placement, moisture control and compaction.

8. .TESTING

During the course of the work, the Engineer will perform such tests as
are required to identify materials, to determine compaction
characteristics, to determine moisture content, and to determine
density of fill in place. These tests performed by the Engineer will
be used to verify that the fills conform to the requirements of the
specifications. Such tests are not intended to provide the Contractor
with the information required by him for the proper execution of the
work and their performance shall not relieve the Contractor of the
necessity to perform tests for that purpose.

Densities of fill requiring Class A compaction will be determined by
the Engineer in accordance with ASTM Method D 1556, D 2167, D 2922 or
D 2937 except that the volume and moist weight of included rock
particles larger than those used in the compaction test method
specified for the type of fill will be determined and deducted from
the volume and moist weight of the total sample prior to computation
of density or if using the nuclear gauge, added to the specified
density to bring it to the measure of equivalent composition for
comparison. The density so computed will be used to determine the
percent compaction of the fill matrix. Unless otherwise specified,
moisture content will be determined by one of the following methods:
ASTM Method D 2216 or D 3017.

9. MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 10 of this
specification.
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10. ~TEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and construction details are:

a. Subsidiary Item. Earthfill

1. This item consists of placing and compacting all
earthfi!! required to:

(a) Regrade the operation and maintenance roads and berms
disturbed by the construction operations.

(b) Repair the channel lining subgrade in areas where the
channel lining has been removed as shown on the
drawings.

2. Excess soil materia!s removed from the channel subgrade
shall be spread uniformly on the adjacent O&M roads and
graded to blend into the existing grades.

3. The maximum rock size placed shall be two (2) inches.

q,. In areas of subgrade that require earthfill, the maximum
thickness of a layer prior to compaction shall be six (6)
inches.

5. Section 6, Compaction, Class C, shall apply. Each layer of
fill shall be compacted with a minimum of three (3) complete
passes over the entire surface area using vibratory plates
or tampers having a minimum rated capacity of 2,~00 pounds
per blow or vibratory rollers which weigh a minimum of 1,000
pounds.

6. The fill material shal! contain sufficient moisture such
that when a small portion is taken in the hand and squeezed,
it remains intact when re!eased and does not !eave free
water on the palm of the hand.

7. In Section 4, P!acement, the first sentence in the second
paragraph will not apply to the side s!opes of channel.
Compaction on the s!ope wi!l be permitted in this area.

8. In Section 9, Measurement and Payment, no separate payment
will be made for this item. Compensation for this work will
be inc!uded in Bid Item 3, Concrete Channel Lining.
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gallon per 150 square feet of surface. It shall form a uniform
continuous, adherent film that shall not check, crack or peel and
shall be free from pinholes or other imperfections.
All surfaces covered with curing compound shall be continuously
protected from damage to the protective film during the required
curing period.

Surfaces subjected to heavy rainfall or running water within 3 hours
after the compound has been applied, or surfaces damaged by subsequent
construction operations during the curing period shall be resprayed in
the same manner as for the original application.

Unless otherwise specified in Section 26, curing compound shall not be
applied to construction joints or other areas that are to receive
additional concrete, paint or other material that require a positive
bond.

Water for curing shall be clean and free from any substances that will
cause discoloration of the concrete.

22. REMOVAL. REPLACEMENT OR REPAIR

When concrete is honeycombed, damaged or otherwise defective, the
Contractor shall remove and replace the structure or structural member
containing the defective concrete, or correct or repair the defective
parts. The Contracting Officer will determine the required extent of
removal, replacement or repair and advise the Contractor, in writing,
of this determination.

Prior to starting repair work the Contractor shall obtain the
Contracting Officer's approval of his plan for making the repair. The
appropriate methods described in Chapter VII of the Concrete Manual,
Bureau of Reclamation, U.S. Department of the Interior, shall be used
as the primary reference for repairs. If approved in writing by the
Contracting Officer, proprietary compounds for adhesion or as patching
ingredients may be used. Such compounds shall be used in accordance
with the manufacturer's recommendations.

Approval of the Contractor's repair plan shall not be considered a
waiver of the Contracting Officer',s right to require complete removal
of defective work if the completed repair does not produce concrete of
the required quality and appearance.

Repair work shall be performed only when the Engineer is present.
Repair of formed surfaces shall be started within 2~ hours after
removal of the forms.

Curing as specified in Section 21 shall be applied to repaired areas
immediately after the repairs are completed.
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23. CONCRETING IN COLD WEATHER
, ' shall be performed in accordance w~th

Concret1ng 1n cold weatt~er f Cold Weather Concreting t of wh1ch
ACI 306 Recommend Prac 1ce or h b 1

'f' ~~terpretations are set fort e ow.some speC1 1C ~.

be ex ected to drop below ~OoF at
When the atmospher~c tem?eratureom:~eworkP5ite t during placement t or
Lhe time concrete 15 del1v~red t , d the following provisions also
at any time during the cur1ng perl.O t
shall apply:

a.

b.

c.

d.

at time of placing shall not be
The temperature of the co~cre~~ F The temperature of neither
less than 500F n?r. more ~ an h ~l'be more than v..OoF just prior
aggregates nor m1X1ng wa er s a
to mixing with the cement.
When the min~um daily atmosphere temperature is less than
~OoFtconcrete structures shall be insulated or housed ~d heated
after placement. The temperature of the concrete and a1r
adjacent to the concrete shall be maintained at not less than
500F nor more than 900F for the duration of the curing period.

Methods of insulating t housing and heating the structure shall
conform to "Reconmended Practice for Cold Weather Concreting t "
ACI Standard 306.

When dry heat is used to protect concrete t means of maintaining
an ambient humidity of at least 40 percent shall be provided
unless the concrete has been coated with curing compound as
specified in Section 21 or is covered tightly with an approved
impervious material.

2~. CONCRETING IN HOT WEATHER

Concreting in Hot Weather shall be in accordance with the recommended
practice of ACI 305 t of which some specific interpretations are set
forth below.

For the purpose of the specification hot weather is defined as any
combination of high temperature t low relative humidity and wind
velocity tending to impair the quality of fresh or hardened concrete
or otherwise resulting in abnormal properties.

When climatic or other conditions are such that the temperature of the
concrete may reasonably be expected to exceed 900F at the time of
delivery at the work site t during placement t or during the first 24
hours after placement t the following provisions shall apply:

a. The Contractor shall maintain the temperature of the concrete
below 900F during mixing t conveying t and placing.
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b.

c.

d.

e.

f.

g.

h.

T~e. concrete shall be placed in the work immediately aft
m1Xl~g. 'fruck mixing shall be delayed only until time e~~ugh
remalns to accomplish it before the concrete is placed.

Exposed concr~te surface~ which tend to dry or set too ra idl
shall be co?t~n?ously mo~stened by means of fog sprays orPoth~r
means to ma~nta~ adequate moisture during the time between
placement and finishing, and after finishing.

Finishing of slabs and other exposed surfaces shall be started as
soon as the condition of the concrete allows and shall be
completed without delay.

Formed surfaces shall be kept completely and continuously wet for
the duration of curing period (prior to, during and after form
removal) or until curing compound is applied as specified in
subsection g, below.

Concrete surfaces, especially flat work placed with large areas
of surface, shall be covered as soon as the concrete has
sufficiently hardened and shall be kept continuously wet for at
least 2~ hours of the curing period. ·This protective method may
be continued for the required curing period or until curing
compound as specified in (g) below is applied.

Moist curing may be discontinued before the end of the curing
period if white pigmented curing compound is applied immediately,
following the procedures specified in Section 21.

In extreme conditions it may be necessary to (1) restrict
placement to late afternoon or evening (2) restrict the depth of
layers to assure coverage of the previous layer while it will
still respond readily to vibration, (3) suspend placement until
conditions improve, and (~) remove forms, repair, patch and
reapply wet curing by small areas at a time.

25. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, concrete will be measured to the neat lines or pay
limits shown on the drawings, and the volume of concrete will be
computed to the nearest 0.1 cubic yard. No deduction in volume will
be made for chamfers, rounded or beveled edges, or for any void or
embedded item that is less than five cubic feet in volume. Where
concrete is placed against the sides or bottom of an excavation
without intervening forms, drainfill, or bedding, the volume of
concrete required to fill voids resulting from overexcavation outside
the neat lines or pay limits will be included in the measurement for
payment where such overexcavation is directed by the Engineer to
remove unsuitable foundation material; but only to the extent that the
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unsuitable condition is not a result of the Contractor's improper
construction operations, as determined by the Contracting Officer.

Payment for each item of concrete will be made at the contract unit
price for that item. The payment for concrete will constitute full
compensation for all labor, materials, equipment, transportation,
tools, forms, falsework, bracing and all other items necessary and
incidental to completion of the concrete work, such as joint fillers,
waterstops , dowels or other assemblies, and shear plates, but not
including reinforcing steel or other items listed for payment
elsewhere in the contract.

Measurement and payment for furnishing and placing reinforcing steel
will be made as specified in Construction Specification 3~.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is make subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 26 of this
specification.
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26. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 3. Concrete Channel Lining

1. This item consists of furnishing, forming and placing all
concrete to repair the floodway as shown on the drawings.

2. In Section 2, Materials, the materials shall be as follows:

(a) Portland Cement shall be Type II or IIA.

(b) Preformed expansion joint filler shall be a sponge
rubber material conforming to Material Specification
535 and ASTM D 1752, Type I.

(c) The joint sealing compound shall be Type S, Grade NS,
use Use T or NT, low modulus silicone conforming to the
requirements of ASTM C 920 and shall tolerate
submergence by intermittent flood flows. The sealant
shall have the capability to withstand without failure
an increase of 50 percent and a decrease of 50 percent
of the joint width as measured at the time of
application when tested in accordance with ASTM C 719.
The elongation shall be a minimum of 800 percent
without failure when tested in accordance with ASTM D
4012, and 500 percent without adhesion failure when
tested in accordance with ASTM C 719.

(d) A bond breaking material shall be compatible with the
sealant and conform to the sealant manufacturers
requirements. The sealant manufacturers technical
representative shall be present during initial
installation to insure that the requirements of this
specification and the manufacturers specified surface
preparation, application and handling techniques are
being used by the Contractor.

Bond breaker material shall be adequate to support the
sealant until fully cured.

3. Section 3, Classes of Concrete, Method 1 shall apply and the
concrete shall be Class q.ooo.

40. Coarse aggregate shall be size No. 57 in accordance with
ASTM C33.
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5. In Section 18, Removal of Forms, Method 1 shall apply.

6. Pozzolan shall be used as a partial substitute for portland
cement.

7. In Section 15, Construction Joints, Method 1 shall apply.

8. Sealant installation and cleaning shall be in accordance
with Construction Specification 400, Section 3, Joint
Sealant for Concrete Lined Floodways.

9. All plant roots will be removed from joints.

10. In Section 25, Measurement and Payment, payment will include
compensation for Subsidiary Items: Removal of water;
Channel Excavation; Borrow Excavation, Common; Earthfill;
Construction Surveys for Layout, Control and Measurement.
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CONSTRUCTION SPECIFICATION

3~ . STEEL REINFORCEMENT

The work shall consist of furnishing and placing steel reinforcement
for reinforced concrete or pneumatically applied mortar.

2. MATERIALS

Steel reinforcement shall conform to the requirements of Material
Specification 539. Before reinforcement is placed, the surfaces of
the bars and fabric and any metal supports shall be cleaned to remove
any loose, flaky rust, mill scale, oil, grease or other coatings or
foreign substances. After placement, the reinforcement shall be
maintained in a clean condition until it is completely embedded in the
concrete.

3. BAR SCHEDULE. LISTS AND DIAGRAMS

Any supplemental bar schedules, bar lists or bar-bending diagrams
required to accomplish the fabrication and placement of reinforcement
shall be provided by the Contractor. Prior to placement of
reinforcement, the Contractor shall furnish four prints or copies of
any such lists or diagrams to the Contracting Officer. Acceptance of
the reinforcement will not be based on approval of these lists or
diagrams but will be based on inspection of the reinforcement after it
has been placed.

i,{.. BENDING

Reinforcement shall be cut and bent in compliance with the
requirements of the American Concrete Institute Standard 315. Bars
shall not be bent or straightened in a manner that will injure the
material. Bars with kinks, cracks or improper bends will be rejected.

5. SPLICING BAR REINFORCEMENT

Splices of reinforcement shall be made .only at locations shown on the
drawings and provided by the steel schedule. Placement of bars at the
lap splice locations shown, when not in contact, shall not be farther
apart than one-fifth the shown lap length and in any case no greater
than 6 inches.

6. SPLICING WELDED WIRE FABRIC

Unless otherwise specified, welded wire fabric shall be spliced in the
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following manner:

a. Adjacent sections shall be spliced end to end (longitudinal lap)
by overlapping a minimum of one full mesh plus 2 inches plus the
length of the two end overhangs. The splice length is measured
from the end of the longitudinal wires in one piece of fabric to
the end of the longitudinal wires in the lapped piece of fabric.

b. Adjacent sections shall be spliced side to side (transverse lap)
a minimum of one full mesh plus 2 inches. The splice length
shall be measured from the centerline of the first longitudinal
wire in one piece of fabric to the centerline of the first
longitudinal wire in the lapped piece of fabric.

7. PLACING

Reinforcement shall be accurately placed and secured in position in a
manner that will prevent its displacement during the placement of
concrete. Tack welding of bars will not be permitted. Metal chairs,
metal hangers, metal spacers and concrete chairs may be used to
support the reinforcement. Metal hangers, spacers and ties shall be
placed in such a manner that they will not be exposed in the finished
concrete surface. The legs of metal chairs or side form spacers that
may be exposed on any face of slabs, walls, beams or other concrete
surfaces shall have a protective coating or finish by means of hot dip
galvanizing, epoXy coating, plastic coating, or be stainless steel.
Metal chairs and spacers not fully covered by a protective coating or
finish shall have a minimum cover of 3/~ inch of concrete over the
unprotected metal portion except for those with plastic coatings may
have a minimum cover of 1/2 inch of concrete over the unprotected
metal portion. Precast concrete chairs shall be manufactured of the
same class of concrete as that specified for the structure and shall
have tie wires securely anchored in the chair or a V-shaped groove at
least 3/~ inch in depth molded into the upper surface to receive the
steel bar at the point of support. Precast concrete chairs shall be
moist at the time concrete is placed.

High density or structural plastic rebar accessories, designed to
insure maximum concrete bond, may be substituted for metal or concrete
accessories in spacer applications as approved by the Contracting
Officer. Exposure of plastic rebar accessories at the finished
concrete surface shall be kept to a minimum. Plastic rebar
accessories, if used, shall be staggered along adjacent parallel bars
and shall be placed at intervals no closer than 12 inches. Plastic
rebar accessories shall not be used in concrete sections 6 inches or
less in thickness.

Reinforcement shall not be placed until the prepared site has been
inspected and approved by the Engineer. After placement of the
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reinforcement, concrete shall not be placed until the reinforcement
has been inspected and approved by the Engineer.

8. STORAGE

Steel reinforcement stored at the work site shall be placed above the
ground surface on platforms, skids or other supports and protected
from mechanical damage or corrosion.

9. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the weight of bar reinforcement placed in the concrete
in accordance with the drawings will be determined to the nearest
pound by computation from the placing drawings. Measurement of hooks
and bends will be based on the requirements of ACI Standard 315.
Computation of weights of bar reinforcement will be based on the unit
weights established in Table 3~-1. The weight of steel reinforcing in
extra splices or extra length splices approved for the convenience of
the Contractor or the weight of supports and ties will not be included
in the measurement for payment.

The area of welded wire fabric reinforcement placed in the concrete in
accordance with the drawings will be determined to the nearest square
foot by computation from the placing drawings with no allowance for
laps.

Payment for furnishing and placing bar reinforcing steel will be made
at the contract unit price for bar reinforcement. Payment for
furnishing and placing welded wire fabric reinforcing steel will be
made at the contract unit price for welded wire fabric reinforcement.
Such payment will constitute full compensation for all labor,
materials, equipment and all other items necessary and incidental to
the completion of the work including preparing and furnishing bar
schedules, lists or diagrams; furnishing and attaching ties and
supports; and furnishing, transporting, cutting, bending, cleaning,
and securing all reinforcement.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items to which they
are made subsidiary are identified in Section 10 of this
specification.
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Bar Size No.
3

5

6

7

8

9

10

11

1~

18

SCS-NEH-20

TABLE 3~-1. STANDARD REINFORCING BARS
Wt. (lb. 1ft. )

0.376

0.668

1.0~3

1. 502

2.0~~

2.670

3.~OO

"'.303

5.313

7.65

13.60

~/86



TABLE 3~ - 2. RECTANGULAR WELDED WIRE FABRICll

Style Designation
By Steel Wire Gauge By W-Number

Weight, lb. Per
100 Sq. Ft.

6 x 6 - 10 x 10

6 x 6 - 8 x 8

6 x 6 - 6 x 6

6 x 6 - ~ x ~

'* x '* - 10 x 10

'* x '* - 8 x 8

'* x '* - 6 x 6

'* x 12 - 8 x 12

'* x 12 - 7 x 11

6 x 6 - W1.~ x W1.~

6 x 6 - W2.1 x W2.1

6 x 6 - W2.9 x W2.9

6 x 6 - W~.O x W~.O

'* x '* - W1.,* x W1.,*

'* x '* - W2.1 x W2.1

'* x '* - W2.9 x W2.9

'* x '* - W,*.O x W,*.O

'* x 12 - W2.1 x WO.9~1

'* x 12 - W2.5 x W1.1~1

21

30

~2

58

31

62

85

25

31

11 Style designation is defined in ACI Standard 315 of the American
Concrete Institute.

~ Welded smooth wire fabric with wires smaller than Size WI.4is
manufactured from galvanized wire.
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10. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 5, Steel Reinforcement

1. This item consists of furnishing and installing all steel
reinforcement required to construct the channel lining as
shown on the drawings.

2. All steel bars shall be ASTM A 615 Grade ~o or 60.
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CONSTRUCTION SPECIFICATION 9~

CONTRACTOR INSPECTION

The work shall consist of developing, implementing, and maintaining a
quality control system to ensure that the specified quality is achieved
for all materials and work performed. The work shall include all
equipment, materials, labor and services necessary to implement and
maintain the quality control system throughout the duration of the
work.

2. EQUIPMENT AND MATERIALS

Equipment and materials for quality control shall be of the quality and
condition required to meet the test specifications cited in the
contract references. Testing equipment shall be properly adjusted and
calibrated at the start of operations and the calibration maintained at
the frequency specified. Records of equipment calibration tests shall
be available to the Contracting Officer at all times. Where specific
requirements exist, equipment shall be operated and maintained by
qualified operators. All equipment and materials used in performing
quality control testing shall be as prescribed by the test standards
referenced in the contract.

Equipment and materials shall be handled and operated in a safe and
proper manner complying with all applicable state and federal
regulations pertaining to their use, operation, handling and
transportation.

3. QUALITY CONTROL SYSTEM

The Contractor shall develop a system of quality control to provide the
specified basic material testing and verification of material quality
prior to use. The system activities shall include procedures to verify
adequacy of completed work, initiate corrective action to be taken and
document the final results. A written plan for the system will not be
required other than the identification of the quality control personnel
and their duties. This identification shall be submitted to the
Contracting Officer within 15 calendar days after notice of award.

~. QUALITY CONTROL PERSONNEL

Quality control activities shall be accomplished by qualified
personnel. The Contractor shall identify and furnish to the
Contracting Officer, for approval, the names, qualifications,
experience and availability of all personnel who will perform the
quality control ativities.
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5. POST-AWARD CONFERENCE

The Contractor shall meet with the Contracting Officer prior to the
beginning of any work and discuss the Contractor's quality control
system. The Contracting Officer and the Contractor shall develop a
mutual understanding regarding the quality control system. The
understanding reached will be documented by the Contracting Officer by
correspondence to the Contractor.

6. RECORDS

The Contractor's quality control records shall be kept daily and shall
document both acceptable and deficient features of the work. All
records shall be on forms approved by the Contracting Officer and shall
be legible.

Records shall include but are not limited to the following:

a. The material or item tested, or inspection performed.

b. Date and time of tests or inspections.

c. Type and number of quality control activities and tests involved.

d. The location and extent of work inspected or tested.

e. Test results and description of conditions observed during the
quality control activities.

f. Method of testing used (e.g., citation of reference
specification).

g. Nature of defects, specifications not met, etc.

h. Proposed corrective action, and reason for corrective action.

i. Corrective actions taken and supporting quality control
recertification testing.

j. Signature of authorized testing or inspecting official with
appropriate checkers verification.

k. Manufacturers' recommendations and certifications if any.

1. Documentation of material delivered including: quantity, location
stored, and results of examinations citing applicable
construction, material and reference specification.

m. Documentation of shop drawings including: date submitted to and
date approved by the Contracting Officer, and results of
examinations citing applicable construction, material and
reference specifications and construction drawings.
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n. Date of the records creation.

7. REPORTING RESULTS

The results of contractor quality control inspections and tests shall
be communicated to the Contracting Officer's representative immediately
upon completion of the inspection or test.

8. SUBMITTAL OF RECORDS

The original plus, one copy, of records of inspections, tests preformed
and material testing reports shall be submitted to the Contracting
Officer's representative weekly .. The original plus one copy of
documentation of materials delivered shall be submitted to the
Contracting Officer's representative prior to the use of the material.

9. ACCESS

The Contracting Officer and the Contracting Officer's representatives
shall be given free access to all testing equipment, facilities, sites,
and related records.

10. MEASUREMENT AND PAYMENT

For items of work for which lump sum prices are established in the
contract, payment will be made as the work proceeds, after presentation
of invoices by the Contractor showing their costs. If the total of
such payments are less than,contract lump sum for this item, the unpaid
balance will be included in final contract payment. Total payment will
be the lump sum contract price for this item, regardless of actual cost
to the Contractor.

Payment will not be made under this item for the purchase cost of
materials and equipment having a residual value.

Payment of the lump sum contract price for contractor quality control
will constitute full compensation for all labor, materials, equipment,
transportation, and all other items necessary and incidental to
completion of the work.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 11.
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11. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 6. Contractor Inspection

(1) This item shall consist of furnishing the personnel,
equipment and material required by the Contractor to perform
the testing and inspection that is necessary to implement an
inspection system that will ensure the specified quality is
being maintained for:

a. Construction Surveys
b. Excavation
c. Earthfill
d. Concrete
e. Steel Reinforcement
f. Pollution Control (Dust)
g. Removal of Water
h. Joint Sealant
i. Crack repair by epoxy injection

(2) In Section 2, EQUIPMENT AND MATERIALS, equipment and
materials needed for materials testing shall be calibrated at
the specified frequency given in the appropriate materials
testing standards. Records of all calibrations shall be
submitted to the Engineer within seven (7) days prior to
using equipment.

(3) In Section 3, QUALITY CONTROL SYSTEM, the Contractor's
Quality Control System shall provide the degree of inspection
and testing necessary to ensure that the specified quality is
maintained on all work performed.

The Quality Control System shall include inspections and
materials testing as follows:

(a) Inspection of construction staking to ensure its
accuracy.

(b) Inspection of all excavation to ensure that it is
constructed to the lines and grades shown on the
drawings.

(c) The moisture density determinations required for the
quality control of earthfill shall be performed by the
method outlined in Construction Specification 23,
Section 10. a. 5 and 6 and by visually observing
compaction operations.
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d. The placing of steel reinforcement shall be inspected by
quality control personnel twelve (12) hours prior to
delivery of concrete. A certification that all bars are
the correct size and positioned as specified shall be
given to the contracting officer.

e. The quality control for joint sealant will involve
monitoring by quality control personnel for the proper
size, quality, cleanness of cut, and installation of
preformed joint material, bond breaker, and joint
sealant all according to drawings, specifications, and
manufacturers recommendations.

f. The quality control for repairing cracks will involve
monitoring by quality control personnel for adequate
cleaning of cracks, and that proper preparation,
application, and handling techniques of the epoxy
injection gel are applied according to manufacturer's
recommendations and contract specifications.

g. The quality control for concrete will involve testing
for strength, slump, temperature, and air entrainment.
The test frequency shall be one set of tests for each
100 cubic yards, or one test per day, whichever occurs
first. Slump and temperature tests will be taken for
each truck load of concrete.

(~) The Contractor shall designate an experienced quality control
manager and inspection staff whose primary responsibility
will be implementing the inspection system. The manager or
his/her representative shall be on site during major
construction activities and will not be involved in directing
production oriented activities unless it pertains to
achieving the specified quality for the work being performed.
The quality control manager shall be employed by and
answerable to the Contractor. The manager's duties cannot be
delegated to a subcontractor or others.
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CONSTRUCTION SPECIFICATION

~oo. JOINT SEALANT FOR CONCRETE LINED FLOODWAYS

The work shall consist of saw cutting and surface preparation of
existing contraction and expansion joints, and placement of preformed
joint material, bond breaker material, and joint sealant.

2. MATERIALS

Joint sealer Shall be Type S, Grade NS, use T or NT, low modulus
silicone confonning to the requirements of ASTM C 920 and shall
tolerate submergence by intermittent flood flows.

The sealant shall have the capability to withstand, without failure,
an increase of 50 percent and a decrease of 50 percent of the joint
width as measured at the time of application when tested in accordance
with ASTM C 719.

The elongation shall be a minimum of 800 percent without failure when
tested in accordance with ASTM D-~12, and 500 percent without adhesion
failure when tested in accordance with ASTM C 719.

Preformed expansion joint filler shall conform to Material
Specification 535. The joint filler shall meet ASTM D 1752
requirements for Type I (sponge rubber).

Bond breaker material shall be compatible with the sealant and conform
to the sealant manufacturer's requirements. The bond breaker shall be
adequate to support the sealant until fully cured.

3. SURFACE PREPARATION AND APPLICATION

The sealant manufacturer's representative shall be present during
initial installation to insure that proper surface preparation,
application, and handling techniques are being used by the Contractor

Cutting or routing expansion and contraction joints will involve saw
cutting or routing as required to attain the width and depth shown on
the drawings. Concrete cutting equipment shall be equipped with
carbide or diamond blades. All dried laitance and contaminants shall
be removed.

Cleaning Each joint face shall be sand-blasted. The sand-blasting
nozzle must be held at an angle or fitted with deflectors to direct
the sand against the joint face within one or two inches of the
pavement. A minimum of one pass shall be made for each joint face.
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After sand-blasting, the joint cavity shall be cleaned, removing all
sand or other debris that would interfere with joint closure. Just
prior to placing preformed joint filler and sealant, the joints shall
be air-blasted to remove sand and dust. Air compressors used for
sand-blasting and air-blasting shall be equipped with traps to remove
moisture and oil from the air. Air-blasting shall be done in one
direction only.

The joint shall be considered clean when no residue is evident after
rubbing a finger or dark lint free cloth along the cleaned dry joint
face. The joint shall be completely clean and air dried, as
determined by the Engineer, for a minimum of 2'* hours under natural
drying conditions, before proceeding with the application of sealant.

Sealant Installation: Bond breaker material shall be placed such that
it will prevent adhesion of the sealant with the top surface of the
preformed expansion joint filler as shown on the drawings.

Joints must be clean and dry when the sealant is installed. Drying of
the joint surfaces may only occur from natural weather conditions.

During the sealant placement the nozzle of the sealant applicator
shall be moved steadily along the joint, pushing the sealant ahead to
form the required cross section. The minimum and maximum temperature
of sealant at installation shall be in accordance with the
manufacturer's recommendation. See Section 6 for limiting air
temperatures.

Immediately after placement and before a skin forms, the sealant shall
be tooled, forcing it onto the bond breaker surface and against the
joint faces. The finished tooled surface shall be recessed below the
concrete surface as detailed on the drawings. Excess sealant on the
concrete surface shall be removed.

'* • DELIVERY AND STORAGE

The sealant material shall be delivered in original, tightly sealed
containers, clearly labeled with the manufacturer's name', product
identification and lot numbers where applicable.

The unopened sealant material shall be stored out of the weather, in
original, tightly sealed containers, as recommended by the
manufacturer. Storage temperature shall not exceed 90 degrees
Fahrenheit.

5. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the quantity of repaired joints will be determined to
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the nearest lineal foot by measurement of acceptably installed joint
repairs along each joint. Payment for joint repair will be made at
the contract unit price for the joint specified. Such payment will
constitute full compensation for furnishing, transporting, placement
and application of all materials; and saw cutting and preparing the
concrete joints including labor, tools, equipment, and all other items
necessary and incidental to the completion of the work.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 6 of this
specification.
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6. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 7. Joint Repair

1. This item consists of saw cutting or routing the existing
joints, removing the existing joint filler and sealant where
encountered, preparing the joint surfaces, installation of
preformed joint filler, bond breaker and placement of the
joint sealant.

2. All materials delivered to the site shall conform to the
materials called for in the plans and specifications.

3. Cutting or routing the joints and installation of the joint
sealant shall be limited to periods when the air temperature
at the concrete surface at invert is within the range of 65
degrees Fahrenheit to 100 degrees Fahrenheit.

~. Joint sealant will be placed as shown in the drawings
including the flat surfaces at the top of the lining where
the top and bottom surfaces come together.

5. The Contractor shall furnish full information showing that
each lot of sealant meets the requirements in Section 2, and
a letter of assurance from the manufacturer's technical
representative stating that the sealant will tolerate
submergence by intermittent flood flows typically
experienced in the floodway.
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CONSTRUCTION SPECIFICATION

402. EPOXY ADHESIVE INJECTION FOR CRACK REPAIR OF CONCRETE

LINED FLOODWAY

The work shall consist of cleaning and surface preparation of the
crack surfaces, and furnishing all materials, tools, equipment,
appliances, transportation, labor and supervision to repair cracks by
the injection of an epoxy resin adhesive.

2. MATERIALS

A. Epoxy resin adhesive:

1. Component "A" shall be a modified epoxy resin of the
eplchlorohydrin bisphenol A Type containing suitable
viscosity control agents. It shall not contain
butylglycidylether.

2. Component "B" shall be primarily a reaction product of a
selected amine blend with an epoxy resin of the
epichlorohydrin bisphenol A Type containing suitable
viscosity control agents and accelerators.

3. The ratio of Component "A" to Component "B" shall be per
manufacturers recommendation.

B. Porting devices for automated application shall be used in
conjunction with the pressure injection equipment.

3. SURFACE PREPARATION AND APPLICATION

The epoxy resin adhesive manufacturers representative shall be present
during initial installation to insure that proper crack preparation,
application, and handling techniques are being used by the Contractor.

Surface preparation will require water or steam blasting all cracks
with 6,000 to 10,000 psi pressure or other approved method may be
used. All deteriorated loose concrete, dirt, tar, and all bond 
inhibiting materials will be removed from the cracks. Repair area may
be dry or damp, but free of standing water prior to applying surface
seal or injecting gel.

Entry ports shall be provided along the crack at intervals of not less
than the thickness of the lining.

SCS-AZ 402-1 11/91



Surface seal material used to confine the injection adhesive in the
crack during injection shall be applied to the face of the crack
between and around the entry ports. Seal material shall have adequate
strength before preceeding with injection as recommended by
manufacturer.

Equipment for Injection

a. The equipment used to meter and mix the two injection adhesive
components and inject the mixed adhesive into the cracks shall be
portable, positive displacement type pumps with interlock to
provide positive ratio control of exact proportions of the two
components at the nozzle.

b. The injection equipment shall have an automatic pressure control
capable of discharging the mixed adhesive at any preset pressure
up to 160 z5 psi.

c. The equipment shall have the capability of maintaining the volume
ratio for the injection adhesive prescribed by the manufacturer
of the adhesive within a tolerance of ~ 5 percent by volume at
any discharge pressure up to 160 psi.

d. The injection equipment shall be equipped with sensors on both
component A and B reservoirs that will automatically stop the
machine when only one component is being pumped to the mixing
head.

Epow Injection

a. Injection of epoxy adhesive shall begin at the lowest port and
continue with steady pressure until there is an appearance of
epoxy adhesive at the adjacent entry port.

b. When epoxy adhesive travel is indicated by appearance at the next
adjacent port, injection shall be discontinued on the entry port
being pumped. Epoxy injection shall be continued at the adjacent
port where epoxy adhesive has appeared. This procedure will be
continued until the entire crack is completely filled.

Finishing

The face of the crack shall be finished flush with the concrete lining
surface on each side of the crack.

Curing

Will be accomplished by moist curing with wet burlap or other methods
as approved by the Engineer and as recommended by the manufacturer.
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~. FIELD QUALITY CONTROL TESTS

a. Pressure tests - The mixing head of the injection equipment shall
be disconnected and the two-adhesive component delivery lines
shall be attached to the pressure check device. The pressure
check device shall consist of two independent valved nozzles
capable of controlling flow rate and pressure by adjusting the
valve. There shall be a pressure gauge capable of sensing the
pressure build-up behind each valve. The valves on the pressure
check device shall be closed and the equipment operated until the
gauge pressure on each line reads 160 PSI. The pumps shall be
stopped and the gauge pressure shall not drop below 150 PSI
within three (3) minutes.

b. Ratio test - The mixing head of the injection equipment shall be
disconnected and the two adhesive component shall be pumped
simultaneously through the ratio check device. The ratio check
device shall consist of two independent valved nozzles capable of
controlling back pressure by opening or closing the valve. There
shall be a pressure gauge capable of sensing the back pressure
behind each valve. The discharge pressure shall be adjusted to
160 psi for both adhesive components. Both adhesive components
shall be simultaneously discharged in separate calibrated
containers. The amounts discharged into the calibrated
containers simultaneously during the same time period shall be
compared to determine that the volume discharged conforms to the
manufacturers recommended ratio for the epoxy resin adhesive.

5. DELIVERY AND STORAGE

The epoxy resin adhesive material shall be delivered to the site in
original, tightly sealed containers clearly labeled with the
manufacturers name, product identification, date of manufacturer and
batch numbers.

The unopened material shall be stored out of the weather, in original
tightly sealed containers, and stored at temperatures recommended by
the manufacturer.

6. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the length of repaired cracks will be measured to the
nearest foot for those locations shown on the drawings. Payment will
be made at the contract unit price for crack repair. Such payment
will constitute full compensation for furnishing, transporting,
placement, and application of all materials; and water blasting and
preparing the cracks including labor, tools, equipment and all other
items necessary and incidental to the completion of the work.
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Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 7 of this
specification.
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 9. Crack Repair

1. This item consists of water blasting cracks, removing
deteriorated concrete and other sealing compounds in, and in
the vicinity of the crack, preparing the crack for injection
and furnishing and placement of epoxy resin adhesive as
shown on the drawings.

2. Minimum ambient and concrete surface temperatures shall be
per manufacturer's recommendation.

3. Minimum and maximum temperatures for storing and
conditioning of epoxy resin adhesive before using shall be
per manufacturer's recommendation.

~. Ratio of mixing the two components for injection shall be
per manufacturer's recommendation.

5. First aid and clean up of spills will be according to
manufacturer's recommendations.

6. Epoxy resin adhesive shall be a two (2) component solvent
free, moisture - insensitive, high-modulus, high-strength,
structural epoxy that conforms to ASTM C 881, Type 1, Grade
3, Class B and C.

7. Compressive strength of the cured epoxy resin adhesive shall
be a minimum of 7700 psi at 28 days when tested per ASTM
D 695.

8. Bond strength of cured epoxy resin adhesive shall be a
minimum of 2200 psi at 1~ days when tested per ASTM C 882.

9. The Contractor shall furnish test data showing that each lot
of epoxy resin adhesive meets the requirements in Section 2.

10. The Contractor shall prepare a repair plan that identifies
the repair methods, equipment to be used, and the materials
that are to be used. Work shall not be started on crack
repair until the repair plan has been approved by the
Engineer.
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MATERIAL SPECIFICATION

522. AGGREGATE FOR PORTLAND CEMENT CONCRETE

1. SCOPE

This specification covers the quality of fine aggregate and coarse
aggregate for use in the manufacture of portland cement concrete.

2. QUALITY

Aggregate shall conform to the requirements of ASTM Specification
C-33 for the specified sizes. Aggregates that fail to meet any
requirement may be accepted only when: (1) the specified alternate
conditions of acceptance can be proved prior to the use of the
aggregates on the job and within a period of time such that no work
under the contract will be delayed by the requirements of such
proof; or, (2) the specification for concrete expressly contains a
provision of special mix requirements to compensate for the effects
of the deficiencies.

3. REACTIVITY WITH ALKALIES

The potential reactivity of aggregates with the alkalies in cement
shall be evaluated by petrographic examination and, where
applicable, the chemical method of test, ASTM Designation C 289, or
by the results of previous tests or service records of concrete made
from similar aggregates from the same source. The standards for
evaluating potential reactivity shall be as described in ASTM
Specification C 33, Appendix AI.

Aggregates indicated by any of the above to be potentially reactive
shall not be used, except under one of the following conditions:

a. Applicable test results of mortar bar tests, made according to
ASTM Method C 227, are available which indicate an expansion of
less than 0.10 percent at six months in mortar bars made with
cement containing not less than 0.8 percent alkalies expressed
as sodium oxide; or

b. Concrete made from similar aggregates from the same source has
been demonstrated to be sound after 3 years or more of service
under conditions of exposure to moisture and weather similar
to those anticipated for the concrete under these
specifications.

Aggregates indicated to be potentially reactive, but within
acceptable limits as determined by mortar bar test results or
service records, shall be used only with "low alkali" cement,
containing less than 0.60 percent alkalies expressed as sodium
oxide.

522-1
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4. STORING AND HANDLING

Aggregate of each class and size shall be stored and handled by
methods that prevent segregation of particles sizes or contamination
by intermixing with other materials.

522-2
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MATERIAL SPECIFICATION

531 . PORTLAND CEMENT

1. SCOPE

This specification covers the quality of portland cements.

2. QUALITY

Portland cement shall conform to the requirements of ASTM
Specification C 150 for the specified types of cement, except that,
when Type I portland cement is specified, Type IS portland
blast-furnace slag cement or Type IP portland-pozzolan cement
conforming to the requirements of ASTM Specification C 595 may be
used unless prohibited in the specifications.

If air-entraining cement is to be used, the Contractor shall furnish
the manufacturer's written statement giving the source, amount and
brand name of the air-entraining addition.

3. STORAGE AT THE CONSTRUCTION SITE

Cement shall be stored in such a manner as to be protected from
weather, dampness or other destructive agencies. Cement that is
partially hydrated or otherwise damaged will be rejected.

531-1
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MATERIAL SPECIFICATION

532. AIR-ENTRAINING ADMIXTURES
(FOR CONCRETE)

1. SCOPE

This specification covers the quality of air-entraining admixtures
for concrete.

2. QUALITY

Air-entraining admixtures shall conform to the requirements of ASTM
Specification C 260, except that the relative durability factor in
the freezing and thawing test shall be not less than 95.

532-1
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MATERIAL SPECIFICATION

533. WATER-REDUCING AND SET-RETARDING ADMIXTURES
FOR PORTLAND CEMENT CONCRETE

1. SCOPE ,

This specification covers the quality of water-reducing and set
retarding admixtures for portland cement concrete.

2. QUALITY

Water-reducing and set-retarding admixtures shall conform to the
requirements of ASTM Specification C 494, except that resistance to
freezing and thawing shall be determined in all cases, and the
minimum relative durability factor shall be 95.

3. TYPES

Admixtures shall be Type At Water-Reducing or
Type Dt Water-Reducing and Retarding , as defined in ASTM
Specification C 494.

4. PERFORMANCE IN 'I1IE JOB MIX

When added in the manner and amount recommended by the manufacturer
to the concrete used on the job, with no change in the cement
content or proportions of the aggregates, admixtures shall have the
following effects:

Type A or Type D: The water content at the required slump shall be
at least 5 percent less with the admixture than without. The air
content shall remain within the range specified, but shall not
exceed 8 percent in any case.

Type D: The time of initial setting, determined as prescribed in
ASTM C 494, shall be from 1 to 3 hours longer with the admixture
than without.

533-1
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MATERIAL SPECIFICATION

534. CURING COMPOUND (FOR CONCRETE)

1. SCOPE

This specification covers the quality of liquid membrane-forming
compounds suitable for spraying on concrete surfaces to retard the
loss of water during the curing process.

2. QUALITY

The curing compound shall meet the requirements of ASTM
Specification C 309.

Unless otherwise specified the compound shall be Type 2.

3. DELIVERY AND STORAGE

All curing compound shall be delivered to the site of the work in
the original container bearing the name of the manufacturer and the
brand name. The compound shall be stored in a manner to prevent
damage to the containers and to protect water-emulsion types from
freezing.

534-1
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MATERIAL SPECIFICATION

535. PREFORMED EXPANSION JOINT FILLER

1. SCOPE

This specification covers the quality of preformed expansion joint
fillers for concrete.

2. QUALITY

Preformed expansion joint filler shall conform to the requirements
of ASTM Specification D 1752, Type I, Type II or Type III, unless
bituminous type is specified. Bituminous type preformed expansion
joint filler shall conform to the requirements of ASTM Specification
D 994, or D 1751.

535-1
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MATERIAL SPECIFICATION

539. STEEL REINFORCEMENT (FOR CONCRETE)

1. SCOPE

This specification covers the quality of steel reinforcement for
reinforced concrete.

2. QUALITY

All reinforcement shall be free from rust, oil grease, paint or
other deleterious matter.

Steel bars for concrete reinforcement requiring bends shall be
deformed billet-steel bars conforming to ASTM Specification A 615,
Grade 40 or Grade 60.

Straight steel bars shall be deformed bars conforming to one of the
following specifications:

Deformed Billet-Steel Bars for Concrete Reinforcement (Grade 40
or Grade 60) - ASTM Designation A 615.

Rail-Steel Deformed Bars for Concrete Reinforcement (Grade 50
or Grade 60) - ASTM Designation A 616.

Axle-Steel Deformed Bars for Concrete Reinforcement (Grade 40
or Grade 60) - ASTM Designation A 617.

Fabricated steel bar mats shall conform to the requirements of ASTM
Specification A 184.

Welded steel wire fabric reinforcement shall conform to the
requirements of ASTM Specification A 185.

Welded deformed steel wire fabric for concrete reinforcement shall
conform to the requirements of ASTM Specification A 497.

Cold-drawn steel wire reinforcement shall conform to the
requirements of ASTM Specification A 82.

Deformed steel wire for concrete reinforcement shall conform to the
requirements of ASTM Specification A 496.

3. DIMENSIONS OF WELDED WIRE FABRIC

Gauges, spacing and arrangement of wires in welded steel wire fabric
shall be as defined in ACI Standard 315 of the American Concrete
Institute for the specified style designations.

539-1
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4. STORAGE

Steel reinforcement stored at the site of the work shall be stored
above the ground surface on platforms, skids or other supports and
shall be protected from mechanical injury and corrosion.

539-2
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concrete cores were taken and a petrographic examination of the
coarse aggregate within the slab sections was a part of this study.

In 1988 an Engineering Report was done by Paul Monville and John
Weaver to review all previous investigations. The Engineering
Report identified the major cause of failure to be the lack of
unsealed expansion joints.

The above damages have created the need for an overall repa~r of
the Hoodway.

DESCRIPTION OF JOB

The job involves removing and replacing 1,755 linear feet of lining
at various locations having severe damage. The job also involves
removing short sections less than 10 feet long at specific joints
that are offset and/or badly spalled. The rest of the joints will
be saw cut to 7/8-inch wide, joint filler installed and sealed.
Cracks other than hair line will be bonded by an epoxy adhesive
injection process. The majority of cracks are longitudinal and are
close to the invert.

DESIGN OBJECTIVE

The objective of this repair is to stop the continuing crushing
damage that is taking place, mainly at the joints, and to repair
those areas that are already damaged by previous overbank flow or
compression and buckling at joints.

GENERAL BASIC DATA

The following reference materials were used ~n designing the
Powerline Floodway Repair:

1. Engineering Report - July, 1988

2. "As Built" Plans Powerline Floodway

3. General Motors Desert Proving Grounds Contract File

~. Powerline Floodway Subsidence Survey

5. ACI manual of Concrete Practice 1985 Part 5

6. Powerline Floodway Design 1965 to 1968

7. Engineering Report Evaluation of Expansion Joint Sealant
for East Maricopa Floodway - Reach - ~ December 1987

8. East Maricopa Floodway Reach ~ Expansion Joint Sealer
Repair Design

9. NEH Chapter 6



10. Far West States Engineering Design Standards

LOCATION AND LAYOUT

The channel is located in Maricopa and Pinal counties between
Powerline Dam and East Maricopa Floodway Reach~. It traverses the
south part of General Motors Proving Grounds in an east west
direction. In 1991 a level survey was made on the channel bottom
and on the subsidence monuments every 2000 feet along the channel.
New elevation datum was established from Hawk Rock, a large rock
out crop that is not subsiding. All new construction for the
repair will be based on the recent survey.

FOUNDATION

Eight samples were taken in the channel bottom at locations where
lining was cracked badly and where lining bottom had heaved upward
several inches. The eight samples were tested at the Mesa Project
office for gradation and Atterburg limits. Two of the eight
samples showed evidence of clay and significant fines. These two
samples were taken from Station 78+00 and 22~+25. Both samples
were ~ to 5 feet below channel invert and are 9 to 10 feet below
original ground. The samples were tested for shrink swell by
Western Technologies Inc. The sample from Station 22~+25 had a 7.7
percent expansion at 9~ PCF dry density and 8.6 percent expansion
at 98 PCF dry density. The sample at Station 78+00 had an
expansion of 2.1 percent.

Soils information shown on the original-drawings for the channel
show a 2 foot clay layer generally between 7 and 10 feet below
natural ground between Station 220+00 and Station 236+00.

The expansive clay tested at 22~+25 is not considered to be the
cause of damage at that location. The damage is a result of the
uplift mentioned above in this report. By sealing all joints and
cracks in this area, and protecting the top of the lining with
berms and an operation and maintenance road that directs the water
away from the channel lining, the clay layer is not likely to
become saturated and is not considered to be a threat to the
repaired structure.

STRUCTURE DESIGN

The July 1988 Engineering Report recommends cutting sections
between expansion joints at about the center and allowing time for
stress relief. A study has recently been done where nine 6-inch
wide sections were removed and movement monitored for a two week
period. Results from this study indicate that movement due to
stress relief is minimal and that it takes place right after saw
cutting the joints. The report is in the design file.

Design of the joint gap was done by using the change in length due
to thermal expansion of concrete and an allowable 50 percent
expansion and compression for the sealant. The design was also



checked using ACI 504 R-23 using sealant with 50 percent expansion
and compression.

Joint removal and repair was based on visual observation and
tapping with a hammer of all damaged areas. If damage appeared to
penetrate the entire slab thickness, or one side of the joint was
noticeably higher than the opposite side, the joint was designated
for removal.

A few small holes were observed at the top of the slope at several
joints. These areas will be backfilled when the concrete is
removed. If other cavities are encountered during concrete removal
they will also be backfilled.

The reinforcing steel required for slabs was reduced by calculating
the subgrade drag forces. It was decided to use number four bars
for all reinforcing and not a wire mesh. The existing wire mesh in
the floodway was observed in the recently cut sections to be near
or at the subgrade in many areas. The use of reinforcing steel
will give better control for location within the slab.

The longitudinal cracks occur where overbank flow entered between
the concrete lining and the subgrade. Berms were installed
subsequently to prevent drainage from getting under the lining.
With the cause for the cracks corrected, it is now possible to seal
the cracks by epoxy injection. The Flood Control District of
Maricopa County installed some trial crack repairs by high pressure
water blasting (up to 10,000 psi) and epoxy sealing the cracks.
After curing, the sealed cracks were cored to evaluate penetration.
Results of this work show that high pressure water blasting
adequately cleaned the various crack widths and proper bonding and
adequate penetration was achieved. This procedure will provide a
permanent repair for the cracks.

ENVIRONMENTAL CONSIDERATIONS

No negative impact on the conservation of biological or water
resources is anticipated by the repair.

CONSTRUCTION DRAWINGS

All drawings were prepared and stored on the Arizona CADD system
using Versacad software, Version 5.4. Pertinent information was
taken from the original "As Built" drawings in 1967.

SPECIFICATIONS

The NEH Section 20 standard specifications have been used for this
project, along with a revised 400 specification for joint sealant
that was approved for EMF Reach 4, and one new 400 series
specification as follows:

402. Epoxy Adhesive Injection For Concrete Repair of Concrete
Lined Floodway.



The following NEH Section 20 specifications were used:

3 Structural Removal
5 Pollution Control
7 Construction Surveys for Layout, Control and Measurement
8 Mobilization

10 Water for Construction
11 Removal of Water
21 Excavation
23 Earthfill
31 Concrete
34 Steel Reinforcement
94 Contractor Inspection

COST ESTIMATE

The engineer's estimate is $503,786. There are no unusual
materials or construction methods involved.

CONSTRUCTION SCHEDULE

The construction schedule was based on an average contractor doing
the work. The chance that storms could place considerable water in
the channel will require that the contractor remove and replace
only enough sections to eliminate the possibility of eroding the
soil and uplifting the existing lining adjacent to the repair
section. Total construction time is 180 days and this was based on
doing 2-50 foot sections per day or 6 of the smaller repair
sections per day. The remaining work can be accomplished during
the placement of concrete.

OPERATION AND MAINTENANCE

An operation and maintenance plan has been written for Powerline
Floodway.

This repair work will reduce the operation and maintenance
considerably over work required since the channel was constructed.
Tumbleweeds, shrubs, grass and debris have been a major maintenance
problem due to all the cracks, open joints, and spalled areas.
This repair project will reduce the opportunity for plant growth to
start. A regular maintenance program should be initiated to check
for broken sealant and these areas should be immediately repaired
to prevent plant growth. After each major storm the channel should
be checked to assure that it is functioning properly, that debris
is removed, and that no damage has occurred.

CONSTRUCTION REVIEW

The channel bottom should be inspected by the geologist after
sections have been removed in the area where expansive clay was
found, and in other areas where soils are questionable.



Crack repair and sealing joints with the manufacturer's
representatives should be performed prior to beginning work on
these items.

A preconstruction conference will be held at which time questions
about the repair or design can be discussed.

AUTHORITY

Design Engineer

n Engineer
i

i

f-j-tj2-
Date

Date

L.f--(-9l.
Date
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\ STRESS RELIEF DOCUMENTATION REPORT

March 26, 1992

Project:
Job:

Location:
Authority:

Stage:

Apache Junction-Gilbert Watershed
Powerline Floodway Repair
Maricopa and Pinal Counties, Arizona
PL 566
Final Design

Design Review Report recommended that the stress relief be monitored or
documented prior to the installation of concrete. Two sites that visually
appeared to be under strain as evidenced by very tight soil between the
contraction joints and some cracking at the joints were chosen for the study.

Study sites are 1.1 miles apart, one on each side of Ironwood Road. The site
east of Ironwood road has four joints saw cut in a 200 foot section of
channel. The site west of Ironwood Road has five successive joints with six
inch cuts over a distance of 200 feet. Bolts were set approximately 11 inches
apart at each joint at the north and south slopes near the top of the lining
and at the bottom of the floodway.

Measurements were taken initially prior to cutting concrete to the outside of
the bolts at all joints. Saw cuts were made at joints, and a six-inch wide
section of concrete was removed. Number seven rebar were placed at the center
of each six-inch opening to provide a reference point for direction of
movement. Measurements were taken immediately after saw cutting and once a
day for two weeks and twice a day for one week.

Results of the study are as follows:

1. Daily movement due to temperature fluctuation corresponds to
theoretical movement as calculated by formula.

2. Movement due to temperature change takes place on a daily
cycle.

3. Where 50-foot sections were isolated with six-inch cuts on each
side, there is no evidence of any permanent decrease in joint
width or increase in slab length due to strain.

4. At the end six-inch cuts, joints 126, 130, 255 and 259, there is
evidence of a gradual decrease in joint width at approximately
1/16 inch per week. These joints are not isolated and are being
influenced by several 50-foot sections which will move to the
open relieved joint.

)



5. The north side of the channel has 67 percent greater movement
than the south side, with the center moving mid-way between the
north and south sides. The north side of the channel has more
direct sunlight for longer time periods.

6. Temperature has a greater role in slab movement than any strain
which may be in the concrete after joints are cut and stress is
relieved.

7. Joint width decrease due to cutting joints and relieving stress is
small compared .to movement due to temperature stress.

Monitoring will continue on a weekly basis for several months to observe
movement as mean temperatures continue to increase. This information should
provide additional data that will aid us in future work.

Submitted by -_&iiiWr- .
Reviewed by~~~=-;

~; '\

/4~i 'j C" !1.,- / I! "11 /1~ ~
Approved ~ ~':..~f:_L,vu. ",.;. __
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POWERLINE FLOODWAY REPAIR

3/16/92 Sta 129 +- 25 Right slope and channel bottom

Joint #255 - 6-inch saw cut with rebar and bolts installed

3/16/92 Sta 129+ 75 Right slope and bottom

Joint #256 - 6-inch saw cut with rebar and bolts installed



POWERLINE FLOODWAY REPAIR

3/16/92 Sta 130~ 25 Right slope and bottom

Joint #257 - 6-inch saw cut with rebar in bottom and bolts on slopes installed

3116/92 Sta 130 + 7.5 Right slope and channel bottom

Joint #258 - 6-inch saw cut with rebar in bottom and bolts on slopes installed



POWERLINE FLOODWAY REPAIR

3/16/92 Sta 131~25 Right slope and channel bottom

Joint #259 - 6-inch saw cut with rebar in bottom and bolts on slopes installed

3/16/92 Sta 70 + 75 Right slope

'n;~" Iil;:J.I.. - ~-;nrh "''''!-, r"t !-lith rphar in bottom and bolts on slooes installed



PoWERLINE FLOOD WAY REPAIR

3/16/92 Sta 71~ 25 Right slope

Joint #127 - 6-inch saw cut with rebar and bolts in place

3/16/92 Sta 72~25 Right slope

Joint #129 - 6-inch saw cut with rebar and bolts installed



POWERLINE FLOODWAY REPAIR

3/16/92 Sta 72~ 75 Right slope and channel bottom

Joint #130 - 6-inch saw cut with rebar and bolts installed

3/16/92 Calipers being used to measure distance between bolts to 0.001 inches
on each side of 6-inch cut-out



POWERLINE FLOODWAY REPAIR

3/16/92 Calipers being used to measure distance between rebar and bolt on one
side of 6-inch cut-out to 0.001 inch.

3/16/92 Calipers being used to measure distance between bolts to 0.001 inch
across 6-inch cut-out



1/30/92 Sta. 329+57 Right Slope

.\

, .:._"
. .. ~~

• I .......

Crack in recent concrete placed across joint.
Crack due to slab contraction.

1/30/92 Sta. 203+25 Channel Invert

Slab contraction indicated by crack in silt
in joint.



1130/92 Sta. 208+25 Right Slope

Knife in open joint.

1130/92 St~ 208+25 Left Slope

Joint oren.
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1/30/92

- .~. I

"/

Sta. 207+75 Channel Invert

._ " t;

Crack across bottom of channel in recent
placed concrete due to slab contraction.

1/30/92 Sta. 207+75 Channel Invert

Close up of slab contraction crack ON recent
concrete placed across joint.



1/30/92 Sta. 207+75 Right Slope

Slab contraction crack in side slope tarred
joint.

1/30/92 Sta. 207+75 Left Slope

Slab contraction crack in recent concre:e
placed across joint. Open joint on ba~~.
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1130/92 Sta. 203+75 Channel Invert

Crack in silted joint due to slab contraction.

-.-.-.-. :-~-' .'-:,~' ~ 
. 'I' - . .:. -.:.. ._ :-: .r••~-...

1/30/92 Sta. 203+75 Channel Invert

Crack in silted joint due to slab contraction.



1/30/92 Sta. 176+25 Left Slope

Crack in recent concrete placement across
joint due to slab contraction.

1/30/92 5ta. 173+50 Left ~lore

Crack in recent concrete placement 3cross
joint due to sl~b contraction.



CONSTRUCTION SPECIFICATION

3. STRUCTURE REMOVAL

The work shall consist of the removal, salvage and disposal of
structures (including fences) from the designated areas.

2. MARKING

Each structure unit to be removed will be marked by means of stakes,
flags, painted markers or other suitable methods.

3. REMOVAL

All structures designated in the contract for removal shall be removed
to the specified extent and depth.

4. SALVAGE

Structures that are designated to be salvaged shall be carefully
removed and neatly placed in the specified storage areas. Salvaged
structures that are capable of being disassembled shall be dismantled
into individual members or sections. Such structures shall be neatly
match marked with paint prior to disassembly. All pins, nuts, bolts,
washers, plates and other loose parts shall be marked or tagged to
indicate their proper locations in the structure and shall be fastened
to the appropriate structural member or packed in suitable containers.
Materials from fences designated to be salvaged shall be placed
outside the work area on the property from which they were removed.
Wire shall be rolled into uniform rolls of convenient size. Posts and
rails shall be neatly piled.

5. DISPOSAL OF REFUSE MATERIALS

Refuse materials resulting from structure removal shall be burned or
buried at locations shown on the drawings or as specified in Section 7
of the specification.

6. MEASUREMENT AND PAYMENT

For items of work for which specific lump sum prices are established
in the contract, payment for structure removal will be made at the
contract lump sum price.

Such payment will constitute full compensation for all labor,
equipment, tools, and all other items necessary and incidental to the
completion of the work.
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Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 7 of this
specification.

7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

(a) Bid Item 1, Structure Removal - Channel Lining

(1) This item consists of the removal and disposal of concrete
lined sections, portions of sections, and concrete cutoff
collars, as shown on the drawings.

(2) Disposal of concrete rubble and other debris shall be the
responsibility of the contractor and shall be disposed of
away from the job site.

(3) In Section 6, Measurement and Payment, payment will include
compensation for subsidiary item: Pollution Control.
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CONSTRUCTION SPECIFICATION

5. POLLUTION CONTROL

The work shall consist of installing measures or performing work to
control erosion and minimize the production of sediment and other
pollutants to water and air during construction operations in
accordance with these specifications.

2. MATERIALS

All materials furnished shall meet the requirements of the Material
Specifications listed in Section 8 of this specification.

3. EROSION AND SEDIMENT CONTROL MEASURES AND WORKS

The work and measures shall include but not be limited to the
following, as shown on the drawings or as specified in Section 8 of
this specification.

Staging of Earthwork Activities - The excavation and moving of soil
materials shall be scheduled so that the smallest possible areas will
be unprotected from erosion for the shortest time feasible.

Seeding - Seedings to protect disturbed areas shall be done as
specified on the drawings or in Section 8 of this specification.

Mulching - Mulching shall be used to provide temporary protection to
soil surfaces from erosion.

Diversions - Diversions shall be used to divert water away from work
areas and/or to collect runoff from work areas for treatment and safe
disposition.

Stream Crossings - Culverts or bridges shall be used where equipment
must cross streams.

Sediment Basins - Sediment basins shall be used to settle and filter
out sediment from eroding areas to protect properties and streams
below the construction site.

Straw Bale Filters - Straw bale filters shall be used to trap sediment
from areas of limited runoff. Bales are temporary and shall be
removed when permanent measures are installed.

Waterways - Waterways shall be used for the safe disposal of runoff
from fields, diversions and other structures or measures.
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~. CHEMICAL POLLUTION

The Contractor shall provide watertight tanks or barrels or construct
a sump sealed with plastic sheets to be used to dispose of chemical
pollutants (such as drained lubricating or transmission oils, greases,
soaps, asphalt, etc.) produced as a by-product of the project's work.
At the completion of the construction work, sumps shall be voided
without causing pollution as specified in Section 8 of this
specification.

Sanitary facilities such as pit toilets, chemical toilets, or septic
tanks shall not be placed adjacent to live streams, wells, or springs.
They shall be located at a distance sufficient to prevent
contamination of any water sources. At the completion of construction
work, facilities shall be disposed of without causing pollution as
specified in Section 8 of this specification.

5. AIR POLLUTION

Local and state regulations concerning the burning of brush or slash
or disposal of other materials shall be adhered to.

Fire prevention measures shall be taken to prevent the start or the
spreading of fires which result from project work. Fire breaks or
guards shall be constructed at locations shown on the drawings.

All public access or haul roads used by the contractor during
construction of the project shall be sprinkled or otherwise treated to
fully suppress dust.

6. MAINTENANCE. REMOVAL. AND RESTORATION

All pollution control measures and works shall be adequately
maintained in a functional condition as long as needed during the
construction operation. All temporary measures shall be removed and
the site restored to as nearly original conditions as practicable.

7. MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract but not
. listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items, and the
items to which they are made subsidiary, are identified in Section 8
of this specification.
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8. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification'
and the construction details are:

a. Subsidiary items. Pollution Control

(1) This item consists of all work required to control or reduce
pollution.

(2) The contractor is required to adhere to all applicable
local, State and Federal laws and regulations pertaining to
the control of pollution as may result from construction of
this project. These laws and regulations include but are
not limited to:

(a) The "Policy on construction and related activities in
water" adopted April 13, 1977, by the Water Quality
Control Council of Arizona.

(b) The Clean Air Act (~2 U.S.C. 1857 et seq. as amended by
Pub. L. 91-60~) Section 11~, and Section 308 of the
Federal Water Pollution Control Act (33 U.S.C. 1251,et
seq. as amended by Pub. L. 92-500) relating to
inspection, monitoring, entry, reports, and information
as well as the other requirement of these sections.

(3) The Contractor is responsible for maintaining air, water,
and vegetative quality within the work area. Methods
include:

(a) Establishing turn areas, haul roads, work site access
road, temporary building sites, equipment yards, etc.,
in approved locations, and staging earthwork activities
to prevent contamination of air and water, to minimize
destruction of existing vegetation, and to minimize
erosion.

(b) Operating mechanized equipment at the job site in a
manner that will avoid destruction or removal of trees
and shrubs other than as necessary for construction of
the measure.

(~) Under Section 2, Materials, there are no material
specifications.

(5) In Section 3, Erosion and Sediment Control Measures and
Works, the Contractor shall provide a plan for approval by
the Contracting Officer prior to the notice to proceed being
issued for the following:
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(a) Staging of Earthwork Activities.

(b) Diversions.

(6) In section ~, Chemical Pollution, prior to the completion of
the job the Contractor shall provide a plan, for approval by
the Contracting Officer, to void sump areas and dispose of
sanitary facilities as applicable.

(7) In section 7, Measurement and Payment, no separate payment
will be made for this item. Compensation for this work will
be included in the payment for Bid Item 1, Structure
Removal.
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CONSTRUCTION SPECIFICATION

7. CONSTRUCTION SURVEYS FOR LAYOUT. CONTROL AND MEASUREMENT

The work shall consist of performing: (1) all specified surveys for
layout of work and construction controls, and (2) quantity surveys and
computations for progress payment estimates. It includes furnishing
all necessary equipment, personnel and material to perform the surveys
required by the methods specified.

2. EQUIPMENT AND MATERIALS

Equipment for construction surveys shall be of a quality and condition
to provide the required accuracy. The equipment shall be maintained
in good working order and in proper adjustment at all times. Records
of calibration tests, accuracy checks and adjustments shall be
maintained and be available for inspection by the Contracting Officer.

Materials include all the necessary field notebooks, stakes,
templates, platforms, equipment, spikes, steel pins, tools, and all
other items necessary to perform the work specified.

3. QUALITY OF WORK

All work shall follow recognized professional practice and the
standards of the industry unless otherwise specified in Section 9.
The work shall be performed to the accuracy and detail appropriate for
the type of job. Notes, sketches, and other data shall be complete,
recorded neatly, legible, reproducible and organized in a manner that
will allow reproduction of copies for job documentation.

All computations shall be mathematically correct. Computations shall
include information to identify the bid item, date, and who performed,
checked and approved the computations. Computations shall be legible,
complete and clearly document the source of all information used
including assumptions and measurements made.

If a computer program is used to perform the computations, the
contractor shall provide the contracting officer with the software
identification, venders name, version number, and other pertinent data
prior to beginning survey work. Computer generated computations shall
show all input data including values assigned and assumptions made.

The elevations of permanent and temporary bench marks shall be
determined and recorded to the nearest 0.01 foot. Differential
leveling and transit traverses shall be of such precision that the
error of vertical closure in feet shall not exceed plus or minus 0.1
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times the square root of the traverse distance in miles. Linear
measurements shall be accurate to within 1.0 foot in 5000 feet, unless
otherwise specified in Section 9. The angular error of closure for
transit traverses shall not exceed 1.0 minute times the square root of
the number of angles turned.

Slope stakes shall be placed, as a m~nlffium; at 100 foot stations,
breaks in the original ground surface and at any other intermediate
stations necessary to insure accurate location for construction layout
and measurement. Slope stakes and cross sections shall be
perpendicular to the centerline. Significant breaks in grade shall be
determined for cross sections. Distances shall be measured
horizontally and recorded to the nearest 0.1 foot. Side shots for
interim construction stakes may be taken with a hand level.

Unless otherwise specified in Section 9, measurement for stationing
and establishing the location of structures shall be made to the
nearest 0.1 of a foot.

Elevations for concrete work, pipes and mechanical equipment shall be
determined and recorded to the nearest 0.01 foot. Elevations for
earth work shall be determined and recorded to the nearest 0.1 foot.

~. PRIMARY CONTROL

The baselines and bench marks for primary control, necessary to
establish lines and grades needed for construction, are shown on the
drawings and have been located on the job site.

These baselines and bench marks shall be used as the or~g~n of all
surveys, layouts and measurements to establish construction lines and
grades. The Contractor shall take all necessary precautions to
prevent the loss or damage of primary control points.

5. CONSTRUCTION SURVEYS

Prior to commencement of work requiring contractor performed surveys,
the Contractor shall submit in writing to the Contracting Officer for
approval the name, qualifications and experience of the individuals to
be assigned to the job.

Contractor performed surveys shall consist of the work necessary for:
(1) establishing line and grade for all work, (2) setting slope stakes
for all work, (3) checking and any supplemental or interim staking, .
(~) establishing final grade stakes, (5) performing quantity surveys,

measurements and computations for progress payment and (6) other
surveys as described in Section 9.
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6. STAKING

Prior to the commencement of work on any item the construction staking
required for that item shall be completed. Construction staking shall
be completed as follows, or as otherwise specified in Section 9:

a. Clearing and grubbing - the boundary of the clearing and grubbing
areas shall be staked or flagged at 200 foot intervals, or closer
if needed, to clearly mark the limits of work.

b. Excavation and fill - slope stakes shall be placed at the
intersection of the specified slopes and ground line. Slope
stakes or the reference stakes for slopes shall be marked with
the stationing, required cut, slope ratio and horizontal
distance. Offset reference stakes and hubs shall be placed, as a
minimum, at 100 foot stations, and shall be placed on at least
one side of specified excavations and on both sides of specified
fills.

c. Structures - centerline and offset reference line stakes for
location, alignment and elevation shall be placed for all
structures.

7. RECORDS

All survey data shall be recorded in fully identified, standard hard
bound engineering survey field notebooks with consecutively numbered
pages. All field notes and printed data shall include the purpose or
description of the work, the date the work was performed, weather
data, sketches and the personnel who performed and checked the work.
Electronically generated survey data and computations shall be bound,
page numbered and cross referenced in a bound field notebook
containing the index for all survey data.

The construction survey records shall be available at all times during
the progress of the work for examination and use by the Contracting
Officer and copies shall be made available to the Contracting Officer
upon request. The original field notebooks and other records shall be
turned over to and become the property of the Contracting Officer
prior to final acceptance of the work.

Complete documentation of computations and supporting data for
progress payments shall be submitted to the Contracting Officer with
each invoice for payment as specified in Section 9.
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8. MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the item
to which they are made subsidiary are identified in Section 9 of this
specification.
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Subsidiary Item. Surveys

(1) This item consists of furnishing personnel, equipment,
materials and performing surveys required to construct the
Powerline Floodway Repair.

(2) In Section 5 "other surveys" shall include those-required
for computation of final quantities and preparation of as
built drawings.

(3) The Contractor shall provide the Government Representative
at the beginning of each work week a schedule of surveys to
be performed that week.

(4r) Base lines and bench marks for primary control are located
on the south side of the floodway.

(5) Any primary control monuments damaged or destroyed by the
Contractor due to negligence will be replaced by the
Government at the Contractor's expense. The actual cost to
the Government for replacing the primary control monuments
will be deducted from payments due the Contractor or as
determined by the Contracting Officer.

(6) All entries shall be consistent with Soil Conservation
Service TR-62, "Engineering Layout, Notes, Staking and
Calculations".

(7) In Section 3, Quality of Work, third paragraph, it is not
necessary to submit the software etc., prior to beginning
survey work.

(8) In Section 8, Measurement and Payment, no separate payment
will be made for surveys. Compensation for this item will
be included in Bid Item 3; Concrete Channel Lining.
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CONSTRUCTION SPECIFICATION

8. MOBILIZATION

The work shall consist of the mobilization of the Contractor's forces
and equipment necessary for performing the work required under the
contract. Mobilization will not be considered as work in fulfilling
the contract requirement for commencement of work.

Mobilization shall include the cost for transportation of personnel,
equipment, and operating supplies to the site; establishment of
offices, buildings, and other necessary facilities at the site not
covered in specific bid items, and other preparatory work at the site.
The cost of the entire amount of premiums paid for performance and
payment bonds, including coinsurance and reinsurance agreements as
applicable shall be paid upon request when. evidence of full payment to
the surety has been provided to the Contracting Officer.

Work done under this specification shall not include mobilization for
any specific item of work for which payment for mobilization is
provided elsewhere in the contract.

The specification covers mobilization for work required by the
contract at the time of award. If additional mobilization costs are
incurred during performance of the contract as a result of changed or
added items of work for which the Contractor is entitled to an
adjustment in contract price, compensation for such costs will be
included in the price adjustment for the item or items of work changed
or added.

2. PAYMENT

Payment will be made as the work proceeds, after presentation of
invoices by the Contractor showing his own mobilization costs and
evidence of the charges of suppliers, subcontractors, and others for
mobilization work performed by the~. If the total of such payments is
less than the contract lump sum for mobilization, the unpaid balance
will be included in the final contract payment. Total payment will be
the lump sum contract price for mobilization, regardless of actual
cost to the Contractor.

Payment will not be made under this item for the purchase costs of
materials having a residual value, the purchase costs of materials to
be incorporated in the project, or the purchase costs of operating
supplies.

Payment of the lump sum contract price for mobilization will
constitute full compensation for all labor, materials, equipment, and
all other items necessary and incidental to completion of the work.
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3. ITEMS OF WORK AND CONSTRUCTION DETAILS

Item of work to be performed in accordance with this specification and
the construction details are:

a. Bid Item 2, Mobilization

(1) This Item consists of the mobilization of the Contractor's
equipment and forces for the repair of the Powerline
Floodway.
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CONSTRUCTION SPECIFICATION

10. WATER FOR CONSTRUCTION

The work shall consist of furnishing, transporting, and using water
for construction purposes in accordance with the applicable
specifications.

2. FACILITIES AND EQUIPMENT

The Contractor shall build and maintain such access and haul roads as
are needed, and shall furnish, operate, and maintain all pumps,
piping, tanks, and other facilities needed to load, transport, and use
the water as specified.

These facilities shall be equipped with meters, tanks, or other
devices by which the volume of water supplied can be measured.

3. DUST ABATEMENT AND HAUL ROAD MAINTENANCE

Water for dust abatement and haul road maintenance shall be applied to
haul roads and other dust-producing areas as needed to prevent
excessive dust and to maintain the roads in good condition for
efficient operation while they are in use.

~. EARTHFILL, DRAINFILL, ROCKFILL

Water for earthfill, drainfill, or rockfill shall be used in the fill
materials as specified in the applicable construction specifications.

5. CONCRETE, MORTAR, GROUT

Water used in mixing or curing concrete, pneumatically applied mortar,
or other portland cement mortar or grout shall meet the requirements
of the applicable construction specifications and shall be used in
conformance with those specifications. Payment for water used in
these items is covered by the applicable concrete, mortar or grout
specification.

6. MEASUREMENT AND PAYMENT

For water items for which specific unit prices are established in the
contract, the volume of water furnished and used in accordance with
the specifications will be measured to the nearest 1000 gallons.

Except as otherwise specified, the measurement for payment will
include all water needed at the construction site, except as noted in
Section 5, to perform the work required under the contract in
accordance with the specifications but will not include water wasted
or used in excess of the amount needed. It will not include water
used in concrete which is mixed elsewhere and transported to the site.
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Payment for water will be made at the contract unit price. Such
payment will constitute full compensation for all labor, materials,
equipment, and all other items necessary and incidental to furnishing,
transporting, and using the water.
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to performed in conformance with this specification and
the construction details are:

a. Subsidiary Item. Water

(1) This item consists of furnishing, transporting and applying
all water necessary for performance of the work as
described in this contract.

(2) In Section 6, Measurement and Payment, no separate payment
will be made for this item. Compensation for this work will
be included in the payment for Bid Item 3, Concrete Channel
Lining; and Bid Item 9, Crack Repair.
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CONSTRUCTION SPECIFICATION

11. REMOVAL OF WATER

The work shall consist of the removal of surface water and ground
water as needed to perform the required construction in accordance
with the specifications. It shall include (1) building and
maintaining all necessary temporary impounding works, channels, and
diversions, (2) furnishing, installing and operating all necessary
pumps, piping and other facilities and equipment, and (3) removing all
such temporary works and equipment after they have served their
purposes.

2. DIVERTING SURFACE WATER

The Contractor shall build, maintain and operate all cofferdams,
channels, flumes, sumps, and other temporary diversion and protective
works needed to divert streamflow and other surface water through or
around the construction site and away from the construction work while
construction is in progress. Unless otherwise specified, a diversion
must discharge into the same natural drainageway in which its
headworks are located.

Unless otherwise specified, the Contractor shall furnish to the
Contracting Officer, in writing, his plan for diverting surface water
before beginning the construction work for which the diversion is
required. Acceptance of this plan will not relieve the Contractor of
responsibility for completing the work as specified.

3. DEWATERING THE CONSTRUCTION SITE

Foundations, cutoff trenches and other parts of the construction site
shall be dewatered and kept free of standing water or excessively
muddy conditions as needed for proper execution of the construction
work. The Contractor shall furnish, install, operate and maintain all
drains, sumps, pumps, casings, wellpoints, and other equipment needed
to perform the dewatering as specified. Dewatering methods that cause
a loss of fines from foundation areas will not be permitted.

Unless otherwise specified, the Contractor shall furnish to the
Contracting Officer, in writing, his plan for dewatering before
beginning the construction work for which the dewatering is required.
Acceptance of this plan will not relieve the Contractor of
responsibility for completing the work as specified.

~. DEWATERING BORROW AREAS

Unless otherwise specified in Section 8, the Contractor shall maintain
the borrow areas in drainable condition or otherwise provide for
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timely and effective removal of surface and ground waters that
accumulate within the borrow areas from any source. Borrow material
shall be processed as necessary to achieve proper and uniform moisture
content for placement.

If pumping to dewater borrow areas is included as an item of work in
the bid schedule, each pump used for this purpose shall be equipped
with a water meter in the discharge line. Accuracy of the meters
shall be such that the measured quantity of water is within 3 percent,
plus or minus, of the true quantity. Means shall be provided by the
Contractor to check the accuracy of the water meters when requested by
the Contracting Officer.

5. EROSION AND POLLUTION CONTROL

Removal of water from the construction site, including the borrow
areas shall be accomplished in such a manner that erosion and the
transmission of sediment and other pollutants are minimized.

6. REMOVAL OF TEMPORARY WORKS

After the temporary works have served their purposes, the Contractor
shall remove them or level and grade them to the extent required to
present a sightly appearance and to prevent any obstruction of the
flow of water or any other interference with the operation of or
access to the permanent works.

Except as otherwise specified, pipes and casings shall be removed from
temporary wells and the wells shall be filled to ground level with
gravel or other material approved by the Contracting Officer.

7. MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 8 of this
specification.
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8. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Subsidiary Item. Removal of Water

1. This item consists of the removal or diverting of surface
water from the construction areas shown on the drawings.

2. In Section 2, Diverting Surface Water, no plan for diverting
water is required. However, Contractor shall be responsible
to pass flows through or around the work areas.

-3. In Section 7, Measurement and Payment, no separate payment
will be made for the Removal of Water. Compensation for
this work will be included in the payment for Bid Item 3,
Concrete Channel Lining.
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CONSTRUCTION SPECIFICATION

21. EXCAVATION

The work shall consist of the excavation required by the drawings and
specifications and disposal of the excavated materials.

2. CLASSIFICATION

Excavation will be classified as cornmon excavation or rock excavation
in accordance with the following definitions or will be designated as
unclassified.

Common excavation shall be defined as the excavation of all materials
that can be excavated, transported, and unloaded by the use of heavy
ripping equipment and wheel tractor-scrapers with pusher tractors or
that can be excavated and dumped into place or loaded onto hauling
equipment by means of excavators having a rated capacity of one cubic
yard and equipped with attachments (such as shovel, bucket, backhoe,
dragline or clam shell) appropriate to the character of the materials
and the site conditions.

Rock excavation shall be defined as the excavation of all hard,
compacted or cemented materials the accomplishment of which requires
blasting or the use of excavators larger than defined for cornmon
excavation. The excavation and removal of isolated boulders or rock
fragments larger than one cubic yard in volume encountered in
materials otherwise conforming to the definition of common excavation
shall be classified as rock excavation.

Excavation will be classified according to the above definitions by
the Engineer, based on his judgment of the character of the materials
and the site conditions.

The presence of isolated boulders or rock fragments larger than one
cubic yard in size will not in itself be sufficient cause to change
the classification of the surrounding material.

For the purpose of this classification, the following definitions
shall apply:

Heavy ripping equipment shall be defined as a rear-mounted, heavy
duty, single-tooth, ripping attachment mounted on a tractor having a
power rating of 200-300 net horsepower (at the flywheel).
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Wheel tractor-scraper shall be defined as a self-loading (not
elevating) and unloading scraper having a struck bowl capacity of 12
20 yards.

Pusher tractor shall be defined as a track type tractor having a power
rating of 200-300 net horsepower (at the flywheel) equipped with
appropriate attachments.

3. UNCLASSIFIED EXCAVATION

Items designated as "Unclassified Excavation" shall include all
materials encountered regardless of their nature or the manner in
which they are removed. When excavation is unclassified, none of the
definitions or classifications stated in Section 2 of this
specification shall apply.

~. BLASTING

The transportation, handling, storage, and use of dynamite and other
explosives shall be directed and supervised by a person of proven
experience and ability in blasting operations.

Blasting shall be done in such a way as to prevent damage to the work
or unnecessary fracturing of the foundation and shall conform to any
special requirements in Section 12 of this specification.

5. USE OF EXCAVATED MATERIALS

To the extent they are needed, all suitable materials from the
specified excavations shall be used in the construction of required
permanent earthfill or rockfill. The suitability of materials for
specific purposes will be determined by the Engineer. The Contractor
shall not waste or otherwise dispose of suitable excavated materials.

6. DISPOSAL OF WASTE MATERIAL

All surplus or unsuitable excavated materials will be designated as
waste and shall be disposed of by the Contractor at sites of his own
choosing away from the site of the work.

7. BRACING AND SHORING

Excavated surfaces too steep to be safe and stable if unsupported
shall be supported as necessary to safeguard the work and workmen, to
prevent sliding or settling of the adjacent ground, and to avoid
damaging existing improvements. The width of the excavation shall be
increased if necessary to provide space for sheeting, bracing,
shoring, and other supporting installations. The Contractor shall
furnish, place and subsequently remove such supporting installations.
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8. STRUCTURE AND TRENCH EXCAVATION

Structure or trench excavation shall be completed to the specified
elevations and to sufficient length and width to include allowance for
forms, bracing and supports, as necessary, before any concrete or
earthfill is placed or any piles are driven within the limits of the
excavation.

9. BORROW EXCAVATION

When the quantities of suitable materials obtained from specified
excavations are insufficient to construct the specified fills,
additional materials shall be obtained from the designated borrow
areas. The extent and depth of borrow pits within the limits of the
designated borrow areas shall be as directed by the Engineer.

Borrow pits shall be excavated and finally dressed in a manner to
eliminate steep or unstable side slopes or other hazardous or
unsightly conditions.

10. OVEREXCAVATION

Excavation in rock beyond the specified lines and grades shall be
corrected by filling the resulting voids with portland cement concrete
made of materials and mix proportions approved by the Engineer.
Concrete that will be exposed to the atmosphere when construction is
completed shall contain not less than 6 sacks of cement per cubic yard
of concrete. Concrete that will be permanently covered shall contain
not less than ~-1/2 sacks of cement per cubic yard. The concrete
shall be placed and cured as specified by the Engineer.

Excavation in earth beyond the specified lines and grades shall be
corrected by filling the resulting voids with approved compacted
earthfill, except that, if the earth is to become the subgrade for
riprap, rockfill, sand or gravel bedding, or drainfill, the voids may
be filled with material conforming to the specifications for the
riprap, rockfill, bedding or drainfill.

11. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the volume of each type and class of excavation within
the specified pay limits will be measured and computed to the nearest
cubic yard by the method of average cross-sectional end areas.
Regardless of quantities excavated, the measurement for payment will
be made to the specified pay limits, except that excavation outside
the specified lines and grades directed by the Engineer to remove
unsuitable material will be included. Excavation required because
unsuitable conditions result from the Contractor's improper
construction operations, as determined by the Contracting Officer,
will not be included for measurement and payment.
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Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 12 of this
specification.
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12. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Subsidiary Item. Channel Excavation

1. This item consists of all excavation required to construct
the concrete channel repair sections, and berms as shown on
the drawings.

2. Suitable channel excavation and berm excavated material
shall be utilized to reconstruct the channel subgrade and
berms adjacent to the sides of the channel, as approved by
the Engineer.

3. No separate payment will be made for channel excavation.
Compensation for this item will be included in Bid Item 3,
Concrete Channel Lining.

b. Subsidiary Item. Borrow Excavation. Cornmon

1. This item consists 'of all excavation required for obtaining
fill material.

2. If existing channel subgrade materials are insufficient to
prepare the subgrade to the design elevations, borrow
material shall be obtained at the location shown on the
drawings.

3. In Section 9, Borrow Excavation, no separate payment will be
made for this item. Compensation for Borrow Excavation will
be included in Bid Item 3, Concrete Channel Lining.
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GONSTRUCTION SPECIFICATION

23. EARTHFILL

The work shall consist of the construction of earth embankments and
other earthfills required by the drawings and specifications. '

2. MATERIALS

All fill materials shall be obtained from required excavations and
designated borrow areas. The selection, blending, routing and
disposition of materials in the various fills shall be subject to
approval by the Engineer.

Fill materials shall contain no sod, brush, roots or other perishable
materials. Rock particles larger than the maximum size specified for
each type of'fill shall be removed prior to compaction of the fill.

The types of materials used in the various fills shall be as listed
and described in the specifications and drawings.

3. FOUNDATION PREPARATION

~ Foundations for earthfill shall be stripped to remove vegetation and
other unsuitable materials or shall be excavated as specified.

Except as otherwise specified, earth foundation surfaces shall be
graded to remove surface irregularities and shall be scarified
parallel to the axis of the fill or otherwise acceptably scored and
loosened to a minimum depth of 2 inches. The moisture content of the
loosened material shall be controlled as specified for the earthfill,
and the surface materials of the foundation shall be compacted and
bonded with the first layer of earthfill as specified for subsequent
layers of earthfill.

Earth abutment surfaces shall be free of loose, uncompacted earth in
excess of two inches in depth normal to the slope and shall be at such
a moisture content that the earthfill can be compacted against them to
effect a good bond between the fill and the abutments.

Rock foundation and abutment ~urfaces shall be cleared of all loose
materials by hand or other effective means and shall be free of
standing water when fill is placed upon them. Occasional rock
outcrops in earth foundations for earthfill, except in dams and other
structures designed to restrain the movement of water, shall not
require special treatment if they do not interfere with compaction of
the foundation and initial layers of the fill or the bond between the
foundation and the fill.
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Foundation and abutment surfaces shall be not steeper than 1
horizontal to 1 vertical unless otherwise specified. Test pits or
other cavities shall be filled with compacted earthfill conforming to
the specifications for the earthfill to be placed upon the foundation.

lit. PLACEMENT

Fill shall not be placed until the required excavation and foundation
preparation have been completed and the foundation has been inspected
and approved by the Engineer. Fill shall not be placed upon a frozen
surface, nor shall snow, ice, or frozen material be incorporated in
the fill.

Fill shall be placed in approximately horizontal layers. The
thickness of each layer before compaction shall not exceed the maximum
thickness specified. Materials placed by dumping in piles or windrows
shall be spread uniformly to not more than the specified thickness
before being compacted. Hand compacted fill, including fill compacted
by manually directed power tampers, shall be placed in layers whose
thickness before compaction does not exceed the maximum thickness
specified for layers of fill compacted by manually directed power
tampers.

Adjacent to structures, fill shall be placed in a manner which will
prevent damage to the structures and will allow the structures to
assume the loads from the fill gradually and uniformly. The height of
the fill adjacent to a structure shall be increased at approximately
the same rate on all sides of the structure.

Earthfill in dams, levees and other structures designed to restrain
the movement of water shall be placed so as to meet the following
additional requirements:

a. The distribution of materials throughout each zone shall be
essentially uniform, and the fill shall be free from lenses,
pockets, streaks or layers of material differing substantially in
texture, moisture content, or gradation from the surrounding
material.

b. If the surface of any layer becomes too hard and smooth for
proper bond with the succeeding layer, it shall be scarified
parallel to the axis of the fill to a depth of not less than 2
inches before the next layer is placed.

c. The top surfaces of embankments shall be maintained approximately
level during construction, except that a crown or cross-slope of
approximately 2 percent shall be maintained to insure effective
drainage, and except as otherwise specified for drainfill or
sectional zones.
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d. Dam embankments shall be constructed in continuous layers from
abutment to abutment except where openings to facilitate
construction or to allow the passage of stream flow during
construction are specifically authorized in the contract.

e. Embankments built at different levels as described under (cl or
(dl above shall be constructed so that the slope of the bonding
surfaces between embankment in place and embankment to be placed
is not steeper than 3 feet horizontal to I foot vertical. The
bonding surface of the embankment in place shall be stripped of
all material not meeting the requirements of this specification,
and shall be scarified, moistened and recompacted when the new
fill is placed against it as needed to insure a good bond with
the new fill and to obtain the specified moisture content and
density at the contact of the in place and new fills.

5. CONTROL OF MOISTURE CONTENT

During placement and compaction of fill, the moisture content of the
materials being placed shall be maintained within the specified range.

The application of water to the fill materials shall be accomplished
at the borrow areas insofar as practicable. Water may be applied by
sprinkling the materials after placement on the fill, if necessary.
Uniform moisture distribution shall be obtained by disking.

Material' that is too wet when deposited on the fill shall either be
removed or be dried to the specified moisture content prior to
compaction.

If the top surface of the preceding layer of compacted fill or a
foundation or abutment surface in the zone of contact with the fill
becomes too dry to permit suitable bond it shall either be removed or
scarified and moistened by sprinkling to an acceptable moisture
content prior to placement of the next layer of fill.

6. COMPACTION

Earthfill shall be compacted according to the following requirements
for the class of compaction specified:

Class A compaction. Each layer of fill shall be compacted as
necessary to make the density of the fill matrix not less than the
min~ density specified. The fill matrix is defined as the portion
of the fill material finer than the maximum particle size used in the
compaction test method specified.

Class B compaction. Each layer of fill shall be compacted to a mass
density not less than the minimum density specified.
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Class C compaction. Each layer of fill shall be compacted by the
specified number of passes of the type and weight of roller or other
equipment specified, or by an approved equivalent method. Each pass
shall consist of at least one passage of the roller wheel or drum over
the entire surface of the layer.

Fill adjacent to structures shall be compacted to a density equivalent
to that of the surrounding fill by means of hand tamping or manually
directed power tampers or plate vibrators. Unless otherwise
specified, heavy equipment including backhoe mounted powertampers, or
vibrating compactors and manually directed vibrating rollers, shall
not be operated within 2 feet of any structure. Towed or self
propelled vibrating rollers shall not be operated within 5 feet of any
structure. Compaction by means of drop weights operating from a crane
or hoist will not be permitted.

The passage of heavy equipment will not be allowed: (1) over cast-in
place conduits prior to l~ days after placement of the concrete; (2)
over cradled or bedded precast conduits prior to 7 days after
placement of the concrete cradle or bedding; or (3) over any type of
conduit until the backfill has been placed above the top surface of
the structure to a height equal to one-half the clear span width of
the structure or pipe or 2 feet, whichever is greater.

Compacting of fill adjacent to structures shall not be started until
the concrete has attained the strength specified in Section 10 for
this purpose. The strength will be determined by compression testing
of test cylinders cast by the Engineer for this purpose and cured at
the work site in the manner specified in ASTM Method C 31 for
determining when a structure may be put into service.

When the required strength of the concrete is not specified as
described above, compaction of fill adjacent to structures shall not
be started until the following time intervals have elapsed after
placement of the concrete.

Structure Time Interval

Retaining walls and counterforts
(impact basins) 1~ days

Walls backfilled on both sides
simultaneously 7 days

Conduits and spillway risers, east-
in-place (with inside forms in place) 7 days

Conduits and spillway risers, cast-in-
place (inside forms removed) l~ days

SCS-NEH-20 23-~ ~/86



Conduits. precast, cradled

Conduits, precast. bedded

Cantilever outlet bents (backfilled
both sides simultaneously)

2 days

1 day

3 days

7. REWORKING OR REMOVAL AND REPLACEMENT OF DEFECTIVE FILL

Fill placed at densities lower than the specified minimum density or
at moisture contents outside the specified acceptable range of
moisture content or otherwise not conforming to the requirements of
the specifications shall be reworked to meet the requirements or
removed and replaced by acceptable fill. The replacement fill and the
foundation. abutment and fill surfaces upon which it is placed shall
conform to all requirements of this specification for foundation
preparation. approval. placement. moisture control and compaction.

8. .TESTING

During the course of the work, the Engineer will perform such tests as
are required to identify materials. to determine compaction
characteristics, to determine moisture content, and to determine
density of fill in place. These tests performed by the Engineer will
be used to verify that the fills conform to the requirements of the
specifications. Such tests are not intended to provide the Contractor
with the information required by him for the proper execution of the
work and their performance shall not relieve the Contractor of the
necessity to perform tests for that purpose.

Densities of fill requiring Class A compaction will be determined by
the Engineer in accordance with ASTM Method D 1556, D 2167, D 2922 or
D 2937 except that the volume and moist weight of included rock
particles larger than those used in the compaction test method
specified for the type of fill will be determined and deducted from
the volume and moist weight of the total sample prior to computation
of density or if using the nuclear gauge, added to the specified
density to bring it to the measure of equivalent composition for
comparison. The density so computed.will be used to determine the
percent compaction of the fill matrix. Unless otherwise specified,
moisture content will be determined by one of the following methods:
ASTM Method D 2216 or D 3017.

9. MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 10 of this
specification.
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10. ~TEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and construction details are:

a. Subsidiary Item. Earthfill

1. This item consists of placing and compacting all
earthfill required to:

(a) Regrade the operation and maintenance roads and berms
disturbed by the construction operations.

(b) Repair the channel lining subgrade in areas where the
channel lining has been removed as shown on the
drawings.

2. Excess soil materials removed from the channel subgrade
shall be spread uniformly on the adjacent O&M roads and
graded to blen~ into the existing grades.

3. The maximum rock size placed shall be two (2) inches.

~. In areas of subgrade that require earthfill, the maximum
thickness of a layer prior to compaction shall be six (6)
inches.

5. Section 6, Compaction, Class C, shall apply. Each layer of
fill shall be compacted with a minimum of three (3) complete
passes over the entire surface area using vibratory plates
or tampers having a minimum rated capacity of 2,~00 pounds
per blow or vibratory rollers which weigh a minimum of 1,000
pounds.

6. The fill material shall contain sufficient moisture such
that when a small portion is taken in the hand and squeezed,
it remains intact when released and does not leave free
water on the palm of the hand.

7. In Section 4., Placement, the first sentence in the second
paragraph will not apply to "the side slopes of channel.
Compaction on the slope will be permitted in this area.

8. In Section 9, Measurement and Payment, no separate payment
will be made for this item. Compensation for this work will
be included in Bid Item 3, Concrete Channel Lining.
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~ONSTRUCTION SPECIFICATION

31. CONCRETE

The work shall consist of furnishing, forming, placing, finishing and
curing portland cement concrete as required to build the structures
designated in Section 26 of this specification.

2. MATERIALS

Portland cement shall conform to the requirements of Material
Specification 531 for the specified type. One brand only of any type
of cement shall be used in any single structure as defined in Section
26.

Aggregates shall conform to the requirements of Material Specification
522 unless otherwise specified. The grading of coarse aggregates
shall be as specified in Section 26.

Water used in mixing or curing concrete shall be clean and free from
injurious amounts of oil, salt, acid, alkali, organic matter or other
deleterious substances.

Air entraining admixtures shall conform to the requirements of
Material Specification 532. If air-entraining cement is used, any
additional air-entraining admixture shall be of the same type as that
in the cement.

Pozzolan shall conform to ASTM C 618, Class F except the 1055 of
ignition shall not exceed 3.0 percent.

Water-reducing, set-retarding admixture shall conform to the
requirements of Material Specification 533.

Shear plates shall conform to the requirements of Material
Specification 581 for structural quality or commercial or merchant
quality steel. Structural quality shall be used if specifically
designated in the drawings or specifications.

Preformed expansion joint filler shall conform to the requirements of
Material Specification 535.

Waterstops shall conform to the requirements of Material
Specifications 537 and 538 for the specified kinds.

Curing compound shall conform to the requirement of Material
Specification 53~.
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3. CLASSES OF CONCRETE

Method 1 Concrete shall be classified according to the required
compressive strength. The strength of the concrete at 28 days shall
equal or exceed the Minimum Compressive Strength at 28 days tabulated
below for the class of concrete specified.

Class of concrete
5000
4000
3000
2500

Minimum
Compressive Strength

at 28 days (psi)
5000
4000
3000
2500

Method 2 Concrete shall be classified as follows:

Class of Water Content Cement Content
Concrete (gallons/bag) (bag/cu. yd)

5000X 5 7
4000X 6 6
3000X 7 5
2500X 8 4,-1/2

4. AIR CONTENT AND CONSISTENCY

Unless otherwise specified the air content (by volume) of the concrete
at the time of placement shall be:

Maximum Size Aggregate

3/8 inch to li2 inch
Over 1/2 inch to 1 inch
Over 1 inch to 2-1/2 inches

Air Content (%)

6 to 9
5 to 8
4 to 7

The consistency of the concrete shall be such as to allow it to be
worked into place without segregation o~ excessive laitance. Unless
otherwise specified, the slump shall be:

Type of Structure

Massive sections, pavements, footings
Heavy beams, thick slabs, thick walls

(over 12 in.)
Columns, light beams, thin slabs, thin

walls (12 in. or less)

Slump (inches)

2 ± 1/2
3 .± 1/2
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5. DESIGN OF THE CONCRETE MIX

The Contractor will be responsible for the design of the concrete
mixtures. At least 5 days prior to any placement of concrete he shall
furnish the Contracting Officer a statement of the materials and mix
proportion (including admixtures, if any) he intends to use for each
specified class of concrete. The statement shall include
evidence satisfactory to the Contracting Officer that the materials
and proportions selected will produce concrete of the quality,
consistency and strength specified.

The materials and proportions so stated shall constitute the "job
mix". After a job mix has been designated, neither the source,
character or grading of the aggregates nor the type or brand or
quantity of cement or admixture shall be changed without prior notice
to the Contracting Officer and establishment of a new job mix
supported by evidence, as required for the initial job mix, that the
proposed new materials and mix proportions will produce concrete of
the quality, consistency, and streng~h specified.

When specified, a water-reducing, set-retarding admixture shall be
used. When conditions are such that the temperature of the concrete
at the time of placement is consistently above 750F, a water-reducing,
set-retarding admixture may be used, at the option of the Contractor.
The cement content shall be the same as that required in the mix
without the admixture.

The use of calcium chloride or other accelerators or antifreeze
compounds will not be allowed.

Before placing concrete containing a water-reducing, set-retarding
admixture, the Contractor shall furnish test results satisfactory to
the Contracting Officer showing that its performance in the job mix
meets the requirements of Material Specifications 533, Section ~.

When specified, mixes that include fly ash as a partial substitution
for portland cement shall be based on absolute volume with a maximum
substitution of 20 percent.

6. INSPECTING AND TESTING

During the course of the work, the Engineer will perform such tests as
are required to assure the concrete meets the contract requirements.
Tests performed by the Engineer are not for the purpose of providing
the Contractor with the information required for proper work execution
and performance and shall not relieve the Contractor of the necessity
to perform tests for that purpose.
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The following tests will be performed by the methods indicated:

Method
(ASTM Designation)

Sampling
Slump Test
Air Content
Compression Test Specimens

Compressive Strength
Unit Weight

C 1721/
C 14.31/
C 2311/ or C 1731/
C 311/, C 4.2, or

C684.~/

C 39~/ or C 4.2
C 138

1/ Test of a portion of a batch may be made on samples
representative of that portion for any of the following purposes:

(1) Determining uniformity of the batch.

(2) Checking compliance with requirements for slump and air
content when the batch is discharged over an extended period
of time.

(3) Checking compliance of the concrete with the specifications
when the whole amount being placed in a small structure, or
a distinct portion of a larger structure, is less than full
batch.

~/ For each strength test of specimens made according to ASTM
Designation C 39 or C 684., three (3) standard test specimens
shall be made. The test result shall be the average of the
strength of the three (3) specimens, except that if one (1)
specimen in the test shows manifest evidence of improper
sampling, molding or testing, it shall be discarded and the
strengths of the remaining two (2) specimens shall be averaged.
Should more than one (1) specimen representing a test show' such
defects, the entire test shall be discarded.

The Engineer shall have free entry to the plant and equipment
furnishing concrete under the contract. Proper facilities shali be
provided for the Engineer to inspect materials, equipment and
processes, to obtain samples of the concrete. All tests and
inspections will be conducted so as not to interfere unnecessarily
with the manufacture and delivery of the concrete.

7. HANDLING AND MEASUREMENT OF MATERIALS

Aggregates shall be stored or stockpiled in such a manner that
separation of coarse and fine particles of each size will be avoided
and that various sizes will not become intermixed before
proportioning. Methods of handling and transporting aggregates shall
be such as to avoid contamination, excessive breakage, segregation or
degradation, or intermingling of various sizes.
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Scales for weighing aggregates and cement shall be beam type or
springless dial type. They shall be accurate within I percent under
operating conditions. All exposed fulcrums, clevises and similar
working parts of scales shall be kept clean.

The quantities of cement and aggregates in each batch of concrete, as
indicated by the scales, shall be within the following percentage of
the required batch weights:

Cement
Aggregates

plus or minus 1.0 percent
plus or minus 2.0 percent

Measuring tanks for mixing water shall be of adequate capacity to
furnish the maximum amount of mixing water required per batch and
shall be equipped with outside taps and valves to provide for checking
their calibration unless other means are provided for readily and
accurately determining the amount of water in the tank.

Except as otherwise provided in Section 8, cement and aggregates shall
be measured as follows:

Cement shall be measured by weight or in bags of 9~ lbs. each. When
cement is measured by weight, it shall be weighed on a scale separate
from that used for other materials, and in a hopper entirely free and
independent of the hopper used for weighing the aggregates. When
cement is measured in bags, no fraction of a bag shall be used unless
weighed.

Aggregates shall be measured by weight. Mix proportions shall be
based on saturated, surface-dry weights. The batch weight of each
aggregate shall be the required saturated, surface-dry weight
corrected by the weight of surface moisture it contains.

Mixing water shall consist of water added to the batch ice added to
the batch, water occurring as surface moisture on the aggregates and
water introduced in the form of admixtures. The added water shall be
measured by weight or volume to an accuracy of I percent of the
required total mixing water. Added ice s~all be measured by weight.
Wash water shall not be used as a portion of the mixing water for
succeeding batches.

Dry admixtures shall be measured by weight, and paste or liquid
admixtures by weight or volume, within a limit of accuracy of 3
percent.

8. MIXERS AND MIXING

Mixers and mixing shall be in accordance with recommended standards
set forth in ACI 30~, some specific interpretations of which are
stated below.
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Concrete may be furnished by batch mixing at the site of the work or
by ready-mix methods.

Mixers shall be capable of thoroughly mixing the concrete ingredients
into a uniform mass within the specified mixing time and of
discharging the mix without segregation. Each mixer or agitator shall
bear a manufacturer's rating plate indicating the rated capacity and

recommended speeds of rotation, and shall be operated in accordance
with these recommendations.

Concrete shall be uniform and thoroughly mixed when delivered to the
forms. Variations in slump of more than 1 inch within a batqh will be
considered evidence of inadequate mixing and shall be corrected by
changing batching procedures, increasing mixing time, changing mixers
or other means~ Mixing time shall be within the limits specified
below unless the Contractor demonstrates by mixer performance tests
that adequate uniformity is obtained by different times of mixing.
No mixing water in excess of the amount called for by the job mix
shall be added to the concrete during mixing 'or hauling or after
arrival at the delivery point. If less water than the design maximum
water-cement ratio has been incorporated in the batch, water to
compensate for up to a one (1) inch loss in slump may be added, up to
the design maximum water cement ratio. Withholding some of the mixing
water until the concrete arrives on the job, then adding the remaining
water and turning the mixer 30 revolutions at mixing speed may
overcome transporting conditions. When loss of slump or workability
cannot be offset by these measures, complete mixing shall be performed
on the job using centrally dry batched materials, or by on site
batching and mixing.

Batch mixing at the site. For concrete mixed at the site of the work
with paving mixers or stationary construction mixers, the time of
mixing after all cement and aggregates are in the mixer drum shall be
not less than 1-1/2 minutes. The batch shall be 50 charged into the
mixer that some water will enter in advance of the cement and
aggregates and all mixing water shall be introduced into the drum
before one-fourth of the mixing time has elapsed.

Controls shall be provided to insure that the batch cannot be
discharged until the required time has elapsed.

If truck mixers are used, the requirements below for truck mixers and
truck-mixed concrete shall apply.

Volumetric batching and continuous mixing at the site. Unless
otherwise specified, volumetric batching and continuous mixing at the
construction site will be permitted. The batching and mixing
equipment shall conform to the requirements of ASTM Specification
C 685 and shall be demonstrated prior to placement of concrete, by
tests with the job mix, to produce concrete meeting the specified
proportioning and uniformity requirements. Concrete made by this
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method shall be produced, inspected, and documented in conformance
with Sections 6, 7, 8, 13, and 1~ of ASTM Specification C 685.

Ready-mixed concrete. Ready-mixed concrete shall be mixed and
delivered to the site ot the work by one of the following methods:

a. Truck-mixed concrete--Mixed completely in a truck mixer.

b. Shrink-mixed concrete--Mixed partially in a stationary mixer, and
the mixing completed in a truck mixer.

c. Central-mixed concrete--completely in a stationary mixer and the
mixed concrete transported to the point of delivery in a truck
agitator or in a truck mixer operating at agitating speed or in
nonagitating equipment.

Truck mixers and agitators shall be equipped with revolution counters
by which the number of revolutions of the drum or blades may be
readily verified.

When ready mixed concrete is furnished, the Contractor shall furnish
the Engineer a statement-of-delivery ticket showing the time of
loading, the revolution counter reading at the time of loading and the
quantities of materials used for each load of concrete.

Truck mixed concrete. When concrete is mixed in a truck mixer loaded
to its maximum capacity, the number of revolutions of the drum or
blades at mixing speed shall be not less than 70 nor more than 100.
If the batch is at least 1/2 cubic yard less than maxbnum capacity,
the number of revolutions at mixing speed may be reduced to not less
than 50. Mixing in excess of 100 revolutions shall be at the speed
designated by the manufacturer of the equipment as agitating speed.
The mixing operation shall begin within 30 minutes after the cement
has been added to the aggregates and the water shall be added during
mixing. When mixing is begun during or immediately after charging, a
portion of the mixing water shall be added ahead of, or with, the
other ingredients.

Shrinked-mixed concrete. When conCrete is partially mixed at a
central plant and the mixing is completed in a truck mixer, the mixing
time in the central plant mixer shall be the minimum required to
intermingle the ingredients and shall be not less than 30 seconds.
The mixing shall be completed in a truck mixer and the number of
revolutions of the drum or blades at mixing speed shall be not less
than 50 nor more than 100. Mixing in excess of 100 revolutions shall
be at the speed designated by the manufacturer of the equipment as
agitating speed.

Central-mixed concrete. For central-mixed concrete, ~1ng in the
stationary mixer shall meet the same requirements as batch mixing at
the site.
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When an agitator, or truck mixer used as an agitator, transports
concrete that has been completely mixed in a stationary mixer, mixing
during transportation shall be at the speed designated by the
manufacturer of the equipment as agitating speed.

The use of nonagitating equipment to transport concrete to the site of
the work will be permitted only if the consistency and uniformity of

the concrete as discharged at the point of delivery meet the
requirements of this specification. Bodies of nonagitating hauling
equipment shall be so constructed that leakage of the concrete mix, or
any part thereof will not occur. Concrete hauled in open-top vehicles
shall be protected from rain, and from more than 20 minutes exposure
to the sun when the air temperature is above 7SoF .

9. FORMS

Forms shall be of wood, plywood, steel or other approved material and
shall be mortar tight. The form~ and associated falsework shall be
substantial and unyielding and shall be constructed so that the
finished concrete will conform to the specified dimensions and
contours. Form surfaces shall be smooth and free from holes, dents,
sags or other irregularities. Forms shall be coated with a
nonstaining form release agent before being set into place.
Metal ties or anchorages within the forms shall be equipped with
cones, she-bolts or other devices that permit their removal to a depth
of at least one inch without injury to the concrete. Ties designed to
break off below the surface of the concrete shall not be used without
cones.

All edges that will be exposed shall be chamfered, unless finished
with molding tools as specified in Section 20.

10. PREPARATION OF FORMS AND SUBGRADE

Prior to placement of concrete the forms and subgrade shall be free of
chips, sawdust, debris, water, ice, snow, extraneous oil, mortar, or
other harmful substances or coatings. Any form release agent on the
reinforcing steel or other surfaces required to be bonded to the
concrete shall be removed.

Rock surfaces shall be cleaned by air-water cutting, wet sandblasting
or wire brush scrubbing, as necessary, and shall be wetted immediately
prior to placement of concrete. Earth surfaces shall be firm and
damp. Placement of concrete on mud, dried earth, uncompacted fill or
frozen subgrade will not be permitted. All ice, snow and frost shall
be removed and the temperature of all surfaces to be in contact with
the new concrete shall be no colder than ~OoF.
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Items to be embedded in the concrete shall be positioned accurately
and anchored firmly.

Weepholes in walls or slabs shall be formed with nonferrous materials.

11. CONVEYING

Concrete shall be delivered to the site and discharged into the forms
within 1-1/2 hours after the introduction of the cement to the

aggregates. In hot weather or under conditions contributing to quick
stiffening of the concrete, or when the temperature of the concrete is
850F or above, the time between the introduction of the cement to the
aggregates and discharge shall not exceed ~5 minutes.

The Engineer may allow a longer time, provided the setting time of the
concrete is increased a corresponding amount by the addition of an
approved set-retarding admixture. In any case, concrete shall be
conveyed from the mixer to the forms as rapidly as practicable, by
methods that will prevent segregation of the aggregates or loss of
mortar.

12. PLACING

Concrete shall not be placed until the subgrade , forms and steel
reinforcement have been inspected and approved.

The Contractor shall have all equipment and materials required for
curing available at the site ready for use before placement of
concrete begins.

No concrete shall be placed except in the presence of the Engineer.
The Contractor shall give reasonable notice to the Engineer each time
he intends to place concrete. Such notice shall be far enough in
advance to give the Engineer adequate time to inspect the subgrade ,
forms, steel reinforcement and other preparations for compliance with
specifications. Other preparations include but are not limited to the
concrete batching plant, mixing and delivery equipment and system,
placing and finishing equipment and system, schedule of work, work
force and heating or cooling facilities as applicable. All
deficiencies are to be corrected before concrete is delivered for
placing.

The concrete shall be deposited as closely as possible to its final
position in the forms and shall be worked into the corners and angles
of the forms and around all reinforcement and embedded items in a
manner to prevent segregation of aggregates or excessive laitance.
The depositing of concrete shall be regulated 50 that the concrete can
be consolidated with a minimum of lateral movement.

Concrete shall not be dropped more than 5 feet vertically unless
suitable equipment is used to prevent segregation.
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13. LAYERS

Unless otherwise specified, slab concrete shall be placed to design
thickness in one continuous layer. Formed concrete shall be placed in
horizontal layers not more than 20 inches thick. Hoppers and chutes,

pipes or "elephant trunks" shall be used as necessary to prevent
splashing of mortar on the forms and reinforcing steel above the layer
being placed.

Successive layers shall be placed at a fast enough rate to prevent the
formation of "cold joints", If the surface of a layer of concrete in
place sets to the degree that it will not flow and merge with the
succeeding layer when vibrated, the Contractor shall discontinue
placing concrete and shall make a construction joint according to the
procedure specified in Section 15.

If placing is discontinued when an incomplete layer is in place, the
unfinished end of the layer shall be formed by a vertical bulkhead.

l~. CONSOLIDATING

Unless otherwise specified, concrete shall be consolidated with
internal type mechanical vibrators capable of transmitting vibration
to the concrete at frequencies not less than 6000 impulses per minute.
The location, manner and duration of the application of the vibrators
shall be such as to secure maximum consolidation of the concrete
without causing segregation of the mortar and coarse aggregate, and
without causing water or cement paste to flush to the surface.
The Contractor shall provide a sufficient number of vibrators to
properly consolidate the concrete immediately after it is placed in
the work. Vibration shall be applied to the freshly deposited
concrete by slowly inserting and removing the vibrator at points
uniformly spaced and not farther apart than twice the radius over
which the vibration is visibly effective. The vibrator shall extend
into the previously placed layer of fresh concrete, at all points, to
insure effective bond between layers.

Vibration shall not be applied directly to the reinforcement steel or
the forms nor to concrete that has hardened to the degree that it does
not become plastic when vibrated.

The use of vibrators to transport concrete in the forms or conveying
equipment will not be permitted.

Vibration shall be supplemented by spading and hand tamping as
necessary to insure smooth and dense concrete along form surfaces, 1n
corners and around embedded i terns •

SCS-NEH-20 31-10 4./86



15. CONSTRUCTION JOINTS

Construction joints shall be made at the locations shown on the
drawings. If construction joints are needed which are not shown on the
drawings, they shall be placed in locations approved by the Engineer.
Where a feather edge would be produced at a construction joint, as in
the top surface of a sloping wall, an insert form shall be used so
that the resulting edge thickness on either side of the joint is not
less than 6 inches.

In walls and columns as each lift is completed, the top surtaces shall
be immediately and carefully protected from any condition that might
adversely affect the hardening of the concrete.

Steel tying and form construction adjacent to concrete in place shall
not be started until the concrete has cured at least 12 hours. Betore
new concrete is deposited on or against concrete that has hardened,
the forms shall be retightened. New concrete shall not be placed
until the hardened concrete has cured at least 12 hours.

Method 1 Surfaces of construction joints shall be cleaned of all
unsatisfactory concrete, laitance, coatings, stains or debris by
either sandblasting after the concrete has gained sufficient strength
to resist excessive cutting, or air-water cutting as soon as the
concrete has hardened sufficiently to prevent the jet from displacing
the coarse aggregates, or both. 1~e surface of the concrete in place
shall be cut to expose clean, sound aggregate but not so deep as to
undercut the edges of larger particles of the aggregate. Atter
cutting, the surface shall be thoroughly washed to remove all loose
material. If the surface is congested by reinforcing steel, is
relatively inaccessible, or it is considered undesirable to disturb
the concrete before it is hardened, cleaning of the joint by air
waterjets will not be permitted and the wet sandblasting method will
be required after the concrete has hardened.

The surfaces shall be kept moist for at least one hour prior to
placement of new concrete. The new concrete shall be placed directly
on the cleaned and washed surface.

Method 2 Surfaces of construction joints shall be cleaned of all
unsatisfactory concrete, laitance, coatings, stains, or debris by
washing and scrubbing with a wire brush or wire broom or by other
means approved by the Engineer. The surfaces shall be kept moist for
at least one hour prior to placement of new concrete. The new
concrete shall be placed directly on the cleaned and washed surface.

16. EXPANSION AND CONTRACTION JOINTS

Expansion and contraction joints shall be made only at locations shown
on the drawings.
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Exposed concrete edges at expansion and contraction joints shall be
carefully tooled or chamfered, and the joints shall be free of mortar
and concrete. Joint filler shall be left exposed for its full length
with clean and true edges.

When open joints or weakened plane "dunmy" joints are specified, the
joints shall be constructed by the insertion and subsequent removal of
a wood strip, metal plate or other suitable template in such a manner
that the corners of the concrete will not be chipped or broken.- The
edges of the concrete at the joints shall be finished with an edging
tool prior to removal of the joint strips.

Preformed expansion joint filler shall be held firmly in the correct
position as the concrete is placed.

17 . WATERSTOPS

Waterstops shall be held firmly in the correct position as the
concrete is placed. Joints in metal waterstops shall be brazed or
welded. Joints in rubber or plastic waterstops shall be cemented,
welded or vulcanized as recommended by the manufacturer.

18. REMOVAL OF FORMS

Forms shall be removed only when the Engineer is present and shall not
be removed without his approval. Forms shall be removed in such a way
as to prevent damage to the concrete. Supports shall be removed in a
manner that will permit the concrete to take the stresses due to its
own weight uniformly and gradually.

Method 1 Forms shall not be removed sooner than the following minimum
times after the concrete is placed. These periods represent
cumulative number of days and fractions of days, not necessarily
consecutive, during which the temperature of the air adjacent to the
concrete is above 50oF.

Element Time

Beams t arches - supporting forms- and shoring H days

Conduits, deck slabs - supporting (inside) forms 7 days
and shoring

f
Conduits (outside forms), sides of beams, small

structures

Columns, walls, spillway riser - with side or
vertical load

2l} hours

7 days
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Columns, walls, spillway riser - with no side or
vertical load:

Concrete supporting more than 30 feet of wall
in place above it 7 days

Concrete supporting 20 to 30 feet of wall
in place above it]/ 3 days

Concrete supporting not more than 20 feet of
wall in place above it!! 2~ hours

1/ Age of stripped concrete shall be at least 7 days before any load is
applied other than the weight of the column or wall, forms and scaffolds
for succeeding lifts.

Method 2 Forms, supports and housings shall not be removed until the
concrete has attained the strength specified in Section 26 for this
purpose. The strength will be determined by compression testing of
test cylinders cast by the Engineer for this purpose and cured at the
work site in the manner specified in ASTM Method C 31 for determining
form removal time.

19. FINISHING FORMED SURFACES

All concrete surfaces shall be true and even, and shall be free from
open or rough spaces, depressions or projections.
Immediately after the removal of forms:

All bulges, fins, form marks or other irregularities which in the
judgment of the Engineer will adversely affect the appearance or the
function of the structure shall be removed. All form bolts and ties
shall be removed to a depth at least 1 inch below the surface of the
concrete. The cavities produced by form ties and all other holes of
similar size and depth shall be thoroughly cleaned and, after the
interior surfaces have been kept continuously wet for at least 3
hours, shall be carefully packed with a dry patching mortar mixed not
richer than I part cement to 3 parts sand. Patching mortar shall be
mixed in advance and allowed to stand without addition of water until
it has reached the stiffest consi~tency that will permit placing.
Manipulation of the mortar with a trowel during this period shall be
performed as required to insure the proper consistency.

Holes left by form bolts or straps which pass through the wall shall
be filled solid with mortar.

Patching mortar shall be thoroughly compacted into place to form a
dense, well-bonded unit, and the in-place mortar shall be sound and
free from shrinkage cracks.

All repaired areas shall be cured as specified in Section 21.
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20. FINISHING UNFORMED SURFACES

All exposed surfaces of the concrete shall be accurately screeded to
grade and then float finished, unless specified otherwise.
After placing and consolidating the concrete, all exposed surfaces
shall be accurately struck off to grade. Following strike-off, the
surfaces shall be immediately smoothed by darbying or bull floating
before any free water has bled to the surface. The concrete will then
be allowed to rest until the bleed water and water sheen has left the
surface and the concrete has stiffened to where it will sustain foot
pressure with only about 1/4 inch (6mm) indentation. At this time all
joints and edges that will be exposed to view that are not chamfered
shall be finished with edging and/or molding tools. After edging and
hand-jointing is complete, all exposed surfaces shall be floated with
wood or magnesium floats. The floating should work the concrete no
more than necessary to remove screed, edger and jointer marks and
produce a compact surface, uniform in texture.

Joints and edges on unformed surfaces shall be chamfered or finished
with molding tools.

21. CURING

Concrete shall be cured in accordance with the recommended practice of
ACI 308, of which some specific interpretations are set forth below.
Concrete shall be prevented from drying for a period of at least 7
days after it is placed. Exposed surfaces and concrete formed in
absorptive wood forms shall be kept continually wet during the entire
curing period or until the forms have been removed. After forms have
been removed, the exposed surface shall be kept continuously wet until
patching and repair are complete and until the curing period is
completed or until a curing compound is applied.

Moisture can be maintained by sprinkling, flooding or fog spraying or
by covering with continuously moistened canvas, cloth mats, straw,
sand and/or approved material. Water and/or covering shall be applied
in such a way that the concrete surface is not eroded or otherwise
damaged.

Except as otherwise specified in Section 26, curing compound may be
used for exposed surfaces or formed surfaces after patching and repair
have been completed. Unless otherwise specified, the curing compound
shall be white pigmented and conform to ASTM C 309 Type 2, Class A or
B. If surface coatings are to be applied to concrete where curing
compound is used, Type 2, Class B shall be used and allowed to age a
minimum of 30 days prior to the application of the coating. Clear
curing compound (Type 1) or clear with fugitive dye (Type 1-0) may be
used only when specified in Section 26.

Curing compound shall be thoroughly mixed before applying and agitated
during application. It shall be applied using a continuously
agitating pressure sprayer at a uniform rate of not less than one
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gallon per 150 square feet of surface. It shall form a uniform
continuous, adherent film that shall not check, crack or peel and
shall be free from pinholes or other imperfections.
All surfaces covered with curing compound shall be continuously
protected from damage to the protective film during the required
curing period.

Surfaces subjected to heavy rainfall or running water within 3 hours
after the compound has been applied, or surfaces damaged by subsequent
construction operations during the curing period shall be resprayed in
the same manner as for the original application.

Unless otherwise specified in Section 26, curing compound shall not be
applied to construction joints or other areas that are to receive
additional concrete, paint or other material that require a positive
bond.

Water for curing shall be clean and free from any substances that will
cause discoloration of the concrete.

22. REMOVAL. REPLACEMENT OR REPAIR

When concrete is honeycombed, damaged or otherwise defective, the
Contractor shall remove and replace the structure or structural member
containing the defective concrete, or correct or repair the defective
parts. The Contracting Officer will determine the required extent of
removal, replacement or repair and advise the Contractor, in writing,
of this determination.

Prior to starting repair work the Contractor shall obtain the
Contracting Officer's approval of his plan for making the repair. The
appropriate methods described in Chapter VII of the Concrete Manual,
Bureau of Reclamation, U.S. Department of the Interior, shall be used
as the primary reference for repairs. If approved in writing by the
Contracting Officer, proprietary compounds for adhesion or as patching
ingredients may be used. Such compounds shall be used in accordance
with the manufacturer's recommendations.

Approval of the Contractor's repair plan shall not be considered a
waiver of the Contracting Officer',s -right to require complete removal
of defective work if the completed repair does not produce concrete of
the required quality and appearance.

Repair work shall be performed only when the Engineer is present.
Repair of formed surfaces shall be started within 2~ hours after
removal of the forms.

Curing as specified in Section 21 shall be applied to repaired areas
immediately after the repairs are completed.
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23. CONCRETING IN COLD WEATHER
.' her shall be performed in accordance w~th

Concret~ng ln cold weat. f C ld Weather Concreting, of WhlCh
AC! 306 Recommend Pract~ce or 0 b 1

'f' ill'terpretations are set forth e ow.some spec~ lC
. a be expected to drop below ~OoF at

When the atmospher~c tem~eratur~omt~ework site, during placement, or
Lhe time concrete ~s dellv~red . d the following provisions also
at any time during the cur~ng per~o ,
shall apply:

a.

b.

c.

d.

te at time of placing shall not be
The temperature of the c~~cre90 F The temperature of neither
less than SOoF n?r.more t an ha~l·be more than l~OoF just prior
aggregates nor m1X1ng wa er s
to mixing with the cement.
When the minimum daily atmosphere temperature is less than
40oF,concrete structures shall be insulated or housed ~d heated
after placement. The temperature of the concrete and a~r

adjacent to the concrete shall be maintained at not less than
SOoF nor more than 900F for the duration of the curing period.

Methods of insulating, housing and heating the structure shall
confonn to "Reconmended Practice for Cold Weather Concreting,"
ACI Standard 306.

When dry heat is used to protect concrete, means of maintaining
an ambient humidity of at least ~o percent shall be provided
unless the concrete has been coated with curing compound as
specified in Section 21 or is covered tightly with an approved
impervious material.

2~. CONCRETING IN HOT WEATHER

Concreting in Hot Weather shall be in accordance with the recommended
practice of ACI 305, of which some specific interpretations are set
forth below.

For the purpose of the specification hot weather is defined as any
combination of high temperature, low relative humidity and wind
velocity tending to impair the quality of fresh or hardened concrete
or otherwise resulting in abnormal properties.

When climatic or other conditions are such that the temperature of the
concrete may reasonably be expected to exceed 900F at the time of
delivery at the work site, during placement, or during the first 24
hours after placement, the following provisions shall apply:

a. The Contractor shall maintain the temperature of the concrete
below 900F during mixing, conveying, and placing.
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b.

c.

d.

e.

£.

g.

h.

T~e. concrete shall be placed in the work immediately aft
mlxl~g. 'fruck mixing shall be delayed only until time er h
remalns to accomplish it before the concrete is placed.enoug

Exposed concrete surfaces which tend to dry or set to 'dl
shall be co~tin~ously moistened by means of fog spray~ ~~P~th~r
means to malnta:n.ad~quatemoisture during the time between
placement and flnlshlng, and after finishing.

Finishing of slabs and other exposed surfaces shall be started as
soon as the condition of the concrete allows and shall be
completed without delay.

Formed surfaces shall be kept completely and continuously wet for
the duration of curing period (prior to, during and after form
removal) or until curing compound is applied as specified in
subsection g, below.

Concrete surfaces, especially flat work placed with large areas
of surface, shall be covered as soon as the concrete has
sufficiently hardened and shall be kept continuously wet for at
least 2~ hours of the curing period. This protective method may
be continued for the required curing period or until curing
compound as specified in (g) below is applied.

Moist curing may be discontinued before the end of the curing
period if white pigmented curing compound is applied immediately,
following the procedures specified in Section 21.

In extreme conditions it may be necessary to (1) restrict
placement to late afternoon or evening (2) restrict the depth of
layers to assure coverage of the previous layer while it will
still respond readily to vibration, (3) suspend placement until
conditions improve, and (~) remove forms, repair, patch and
reapply wet curing by small areas at a time.

25. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, concrete will be measured to the neat lines or pay
limits shown on the drawings, and the volume of concrete will be
computed to the nearest 0.1 cubic yard. No deduction in volume will
be made for chamfers, rounded or beveled edges, or for any void or
embedded item that is less than five cubic feet in volume. Where
concrete is placed against the sides or bottom of an excavation
without intervening forms, drainfill, or bedding, the volume of
concrete required to fill voids resulting from overexcavation outside
the neat lines or pay limits will be included in the measurement for
paYment where such overexcavation is directed by the Engineer to
remove unsuitable foundation material; but only to the extent that the
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unsuitable condition is not a result of the Contractor's improper
construction operations, as determined by the Contracting Officer.

Payment for each item of concrete will be made at the contract unit
price for that item. The paYment for concrete will constitute full
compensation for all labor, materials, equipment, transportation,
tools, forms, falsework, bracing and all other items necessary and
incidental to completion of the concrete work, such as joint fillers,
waterstops, dowels or other assemblies, and shear plates, but not
including reinforcing steel or other items listed for payment
elsewhere in the contract.

Measurement and payment for furnishing and placing reinforcing steel
will be made as specified in Construction Specification 3~.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is make subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 26 of this
specification.
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26. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 3, Concrete Channel Lining

1. This item consists of furnishing, forming and placing all
concrete to repair the floodway as shown on the drawings.

2. In Section 2, Materials, the materials shall be as follows:

(a) Portland Cement shall be Type II or IIA.

(b) Preformed expansion joint filler shall be a sponge
rubber material conforming to Material Specification
535 and ASTM D 1752, Type I.

(c) . The joint sealing compound shall be Type S,Grade NS,
use Use T or NT, low modulus silicone conforming to the l!O
requirements of ASTM C 920 and shall tolerate . JI0V;"
submergence by intermittent flood flows. The sealant l~
shall have the capability to withstand without failure oA· .~~

an increase of 50 percent and a decrease of .50 percent\ / r .,.e:
of the joint width as measured at the time of J-t:~' ~ /
application when tested in accordance with ASTM C 719.. ' ~
The elongation shall be a minimum of 800 percent
without failure when tested in accordance with ASTM D 1 ~D

lj.12, and 500 percent without adhesion failure when .)__ , \ JvwJ/
tested in accordance with ASTM C 719. J~ /"

Cd) A bond breaking material shall be compatible with the
sealant and conform to the sealant manufacturers
requirements. The sealant manufacturers technical
representative shall be present during initial
installation to insure that the requirements of this
specification and the manufacturers specified surface
preparation, application and handling techniques are
being used by the Contractor.

Bond breaker material shall be adequate to support the
sealant until fully cured.

3. Section 3, Classes of Concrete, Method 1 shall apply and the
concrete shall be Class lj.OOO.

lj.. Coarse aggregate shall be size No. 57 in accordance with
ASTM C33.
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5. In Section 18, Removal of Forms, Method 1 shall apply.

6. Pozzolan shall be used as a partial substitute for portland
cement.

7. In Section 15, Construction Joints, Method 1 shall apply.

8. Sealant installation and cleaning shall be in accordance
with Construction Specification ~OO, Section 3, Joint
Sealant for Concrete Lined Floodways.

9. All plant roots will be removed from joints.

10. In Section 25, Measurement and Payment, payment will include
compensation for Subsidiary Items: Removal of water;
Channel Excavation; Borrow Excavation, Common; Earthfill;
Construction Surveys for Layout, Control and Measurement.
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CONSTRUCTION SPECIFICATION

34. STEEL REINFORCEMENT

The work shall consist of furnishing and placing steel reinforcement
for reinforced concrete or pneumatically applied mortar.

2. MATERIALS

steel reinforcement shall conform to the requirements of Material
Specification 539. Before reinforcement is placed, the surfaces or
the bars and fabric and any metal supports shall be cleaned to remove
any loose, flaky rust, mill scale, oil, grease or other coatings or
foreign substances. After placement, the reinforcement shall be
maintained in a clean condition until it is completely embedded in the
concrete.

3. BAR SCHEDULE, LISTS AND DIAGRAMS

Any supplemental bar schedules, bar lists or bar-bending diagrams
required to accomplish the fabrication and placement of reinforcement
shall be provided by the Contractor. Prior to placement of
reinforcement, the Contractor shall furnish four prints or copies of
any such lists or diagrams to the Contracting Officer. Acceptance of
the reinforcement will not be based on approval of these lists or
diagrams but will be based on inspection of the reinforcement after it
has been placed.

4. BENDING

Reinforcement shall be cut and bent in compliance with the
requirements of the American Concrete Institute Standard 315. Bars
shall not be bent or straightened in a manner that will injure the
material. Bars with kinks, cracks or improper bends will be rejected.

5. SPLICING BAR REINfORCEMENT

Splices of reinforcement shall be made .only at locations shown on the
drawings and provided by the steel schedule. Placement of bars at the
lap splice locations shown, when not in contact, shall not be farther
apart than one-fifth the shown lap length and in any case no greater
than 6 inches.

6. SPLICING WELDED WIRE FABRIC

Unless otherwise specified, welded wire fabric shall be spliced in the
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following manner:

a. Adjacent sections shall be spliced end to end (longitudinal lap)
by overlapping a minimum of one full mesh plus 2 inches plus the
length of·the two end overhangs. The splice length is measured
from the end of the longitudinal wires in one piece of fabric to
the end of the longitudinal wires in the lapped piece of fabric.

b. Adjacent sections shall be spliced side to side (transverse lap)
a minimum of one full mesh plus 2 inches. The splice length
shall be measured from the centerline of the first longitudinal
wire in one piece of fabric to the centerline of the first
longitudinal wire in the lapped piece of fabric.

7. PLACING

Reinforcement shall be accurately placed and secured in position in a
manner that will prevent its displacement during the placement of
concrete. Tack welding of bars will not be permitted. Metal chairs,
metal hangers, metal spacers and concrete chairs may be used to
support the reinforcement. Metal hangers, spacers and ties shall be
placed in such a manner that they will not be exposed in the finished
concrete surface. The legs of metal chairs or side form spacers that
may be exposed on any face of slabs, walls, beams or other concrete
surfaces shall have a protective coating or finish by means of hot dip
galvanizing, epoXy coating, plastic coating, or be stainless steel.
Metal chairs and spacers not fully covered by a protective coating or
finish shall have a minimum cover of 3/4 inch of concrete over the
unprotected metal portion except for those with plastic coatings may
have a minimum cover of 1/2 inch of concrete over the unprotected
metal portion. Precast concrete chairs shall be manufactured of the
same class of concrete as that specified for the structure and shall
have tie wires securely anchored in the chair or a V-shaped groove at
least 3/4 inch in depth molded into the upper surface to receive the
steel bar at the point of support. Precast concrete chairs shall be
moist at the time concrete is placed.

High density or structural plastic rebar accessories, designed to
insure maximum concrete bond, may be substituted for metal or concrete
accessories in spacer applications as approved by the Contracting
Officer. Exposure of plastic rebar accessories at the finished
concrete surface shall be kept to a minimum. Plastic rebar
accessories, if used, shall be staggered along adjacent parallel bars
and shall be placed at intervals no closer than 12 inches. Plastic
rebar accessories shall not be used in concrete sections 6 inches or
less in thickness.

Reinforcement shall not be placed until the prepared site has been
inspected and approved by the Engineer. After placement of the
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reinforcement, concrete shall not be placed until the reinforcement
has been inspected and approved by the Engineer.

8. STORAGE

Steel reinforcement stored at the work site shall be placed above the
ground surface on platforms, skids or other supports and protected
from mechanical damage or corrosion.

9. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the weight of bar reinforcement placed in the concrete
in accordance with the drawings will be determined to the nearest
pound by computation from the placing drawings. Measurement of hooks
and bends will be based on the requirements of ACI Standard 315.
Computation of weights of bar reinforcement will be based on the unit
weights established in Table 3~-l. The weight of steel reinforcing in
extra splices or extra length splices approved for the convenience of
the Contractor or the weight of supports and ties will not be included
in the measurement for payment.

The area of welded wire fabric reinforcement placed in the concrete in
accordance with the drawings will be determined to the nearest square
foot by computation from the placing drawings with no allowance for
laps.

Payment for furnishing and placing bar reinforcing steel will be made
at the contract unit price for bar reinforcement. Payment for
furnishing and placing welded wire fabric reinforcing steel will be
made at the contract unit price for welded wire fabric reinforcement.
Such payment will constitute full compensation for all labor,
materials, equipment and all other items necessary and incidental to
the completion of the work including preparing and furnishing bar
schedules, lists or diagrams; furnishing and attaching ties and
supports; and furnishing, transporting, cutting, bending, cleaning,
and securing all reinforcement.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items to which they
are made subsidiary are identified in Section 10 of this
specification.
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Bar Size No.
3

4

5

6

7

8

9

10

11

14

18

SCS-NEH-20

TABLE 34-1. STANDARD REINFORCING BARS
Wt. (lb./ft.)

0.376

0.668

1.043

1.502

2.044

2.670

3.400

4.303

5.313

7.65

13.60
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TABLE 34-2. RECTANGULAR WELDED WIRE FABRIC],/

Style Designation Weight, lb. Per
By Steel Wire Gauge By W-Number 100 Sq. Ft.

6 x 6 - 10 x 10 6 x 6 - Wl.4 x Wl.4 21

6 x 6 - 8 x 8 6 x 6 - W2.1 x W2.1 30

6 x 6 - 6 x 6 6 x 6 - W2.9 x W2. 9 42

6 x 6 - 4 x 4 6 x 6 - W~.O x W4.0 58

4 x 4 - 10 x 10 4 x 4 - Wl.4 x Wl.4 31

4 x 4 - 8 x 8 4 x 4 - W2.1 x W2.1 44

4: x 4: - 6 x 6 4 x 4: - W2.9·x W2.9 62

'* x 4 - 4 x 4 4 x 4 - W4.0 x W4.0 85

4 x 12 - 8 x 12 4 x 12 - W2.1 x WO. 9.2/ 25

4 x 12 - 7 x 11 4 x 12 - W2.5 x Wl.l.2/ 31

],/ Style designation is defined in ACI Standard 315 of the American
Concrete Institute.

JI Welded smooth wire fabric with wires smaller than Size Wl.4is
manufactured from galvanized wire.
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10. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 5. Steel Reinforcement

1. This item consists of furnishing and installing all steel
reinforcement required to construct the channel lining as
shown on the drawings.

2. All steel bars shall be ASTM A 615 Grade ~o or 60.
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CONSTRUCTION SPECIFICATION 9~

CONTRACTOR INSPECTION

The work shall consist of developing, implementing, and maintaining a
quality control system to ensure that the specified quality is achieved
for all materials and work performed. The work shall include all
equipment, materials, labor and services necessary to implement and
maintain the quality control system throughout the duration of the
work.

2. EQUIPMENT AND MATERIALS

Equipment and materials for quality control shall be of the quality and
condition required to meet the test specifications cited in the
contract references. Testing equipment shall be properly adjusted and
calibrated at the start of operations and the calibration maintained at
the frequency specified. Records of equipment calibration tests shall
be available to the Contracting Officer at all times. Where specific
requirements exist, equipment shall be operated and maintained by
qualified operators. All equipment and materials used in performing
quality control testing shall be as prescribed by the test standards
referenced in the contract.

Equipment and materials shall be handled and operated in a safe and
proper manner complying with all applicable state and federal
regulations pertaining to their use, operation, handling and
transportation.

3. QUALITY CONTROL SYSTEM

The Contractor shall develop a system of quality control to provide the
specified basic material testing and verification of material quality
prior to use. The system activities shall include procedures to verify
adequacy of completed work, initiate corrective action to be taken and
document the final results. A written plan for the system will not be
required other than the identification of the quality control personnel
and their duties. This identification shall be submitted to the
Contracting Officer within 15 calendar days after notice of award.

~ . QUALITY CONTROL PERSONNEL

Quality control activities shall be accomplished by qualified
personnel. The Contractor shall identify and furnish to the
Contracting Officer, for approval, the names, qualifications,
experience and availability of all personnel who will perform the
quality control ativities.
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5. POST-AWARD CONFERENCE

The Contractor shall meet with the Contracting Officer prior to the
beginning of any work and discuss the Contractor's quality control
system. The Contracting Officer and the Contractor shall develop a
mutual understanding regarding the quality control system. The
understanding reached will be documented by the Contracting Officer by
correspondence to the Contractor.

6. RECORDS

The Contractorls quality control records shall be kept daily and shall
document both acceptable and deficient features of the work. All
records shall be on forms approved by the Contracting Officer and shall
be legible.

Records shall include but are not limited to the following:

a. The material or item tested, or inspection performed.

b. Date and time of tests or inspections.

c. Type and nmnber of quality control activities and tests involved.

d. The location and extent of work inspected or tested.

e. Test results and description of conditions observed during the
quality control activities.

f. Method of testing used (e.g., citation of reference
specification) .

g. Nature of defects, specifications not met, etc.

h. Proposed corrective action, and reason for corrective action.

i. Corrective actions taken and supporting quality control
recertification testing.

j. Signature of authorized testing or inspecting official with
appropriate checkers verification.

k. Manufacturers I recommendations and certifications if any.

1. Documentation of material delivered including: quantity, location
stored, and results of examinations citing applicable
construction, material and reference specification.

m. Documentation of shop drawings including: date subnitted to and
date approved by the Contracting Officer, and results of
examinations citing applicable construction, material and
reference specifications and construction drawings.
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n. Date of the records creation.

7. REPORTING RESULTS

The results of contractor quality control inspections and tests shall
be communicated to the Contracting Officer's representative immediately
upon completion of the inspection or test.

8. SUBMITTAL OF RECORDS

The original plus, one copy, of records of inspections, tests preformed
and material testing reports shall be submitted to the Contracting
Officer's representative weekly .. The original plus one copy of
documentation of materials delivered shall be submitted to the
Contracting Officer's representative prior to the use of the material.

9. ACCESS

The Contracting Officer and the Contracting Officer's representatives
shall be given free access to all testing equipment, facilities, sites,
and related records.

10. MEASUREMENT AND PAYMENT

For items of work for which lump sum prices are established in the
contract, payment will be made as the work proceeds, after presentation
of invoices by the Contractor showing their costs. If the total of
such payments are less than,contract lump sum for this item, the unpaid
balance will be included in final contract payment. Total payment will
be the lump sum contract price for this item, regardless of actual cost
to the Contractor. .

Payment will not be made under this item for the purchase cost of
materials and equipment having a residual value.

Payment of the lump sum contract price for contractor quality control
will constitute full compensation for all labor, materials, equipment,
transportation, and all other items necessary and incidental to
completion of the work.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 11.
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11. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 6. Contractor Inspection

(1) This item shall consist of furnishing the personnel,
equipment and material required by the Contractor to perform
the testing and inspection that is necessary to implement an
inspection system that will ensure the specified quality is
being maintained for:

a. Construction Surveys
b. Excavation
c. Earthfill
d. Concrete
e. Steel Reinforcement
f. Pollution Control (Dust)
g. Removal of Water
h. Joint Sealant
i. Crack repair by epoxy injection

(2) In Section 2, EQUIPMENT AND MATERIALS, equipment and
materials needed for materials testing shall be calibrated at
the specified frequency given in the appropriate materials
testing standards. Records of all calibrations shall be
submitted to the Engineer within seven (7) days prior to
using equipment.

(3) In Section 3, QUALITY CONTROL SYSTEM, the Contractor's
Quality Control System shall provide the degree of inspection
and testing necessary to ensure that the specified quality is
maintained on all work performed.

The Quality Control System shall include inspections and
materials testing as follows:

(a) Inspection of construction staking to ensure its
accuracy.

(b) Inspection of all excavation to ensure that it is
constructed to the lines and grades shown on the
drawings.

(c) The moisture density determinations required for the
quality control of earthfill shall be performed by the
method outlined in Construction Specification 23,
Section 10. a. 5 and 6 and by visually observing
compaction operations.
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d. The placing of steel reinforcement shall be inspected by
quality control personnel twelve (12) hours prior to
delivery of concrete. A certification that all bars are
the correct size and positioned as specified shall be
given to the contracting officer.

e. The quality control for joint sealant will involve
monitoring by quality control personnel for the proper
size, quality, cleanness of cut, and installation of
preformed joint material, bond breaker, and joint
sealant all according to drawings, specifications, and
manufacturers recommendations.

f. The quality control for repairing cracks will involve
monitoring by quality control personnel for adequate
cleaning of cracks, and that proper preparation,
application, and handling techniques of the epoxy
injection gel are applied according to manufacturer's
recommendations and contract specifications.

g. The quality control for concrete will involve testing
for strength, slump, temperature, and air entrainment.
The test frequency shall be one set of tests for each
100 cubic yards, or one test per day, whichever occurs
first. Slump and temperature tests will be taken for
each truck load of concrete.

(~) The Contractor shall designate an experienced quality control
manager and inspection staff whose primary responsibility
will be implementing the inspection system. The manager or
hislher representative shall be on site during major
construction activities and will not be involved in directing
production oriented activities unless it pertains to
achieving the specified quality for the work being performed.
The quality control manager shall be employed by and
answerable to the Contractor. The manager's duties cannot be
delegated to a subcontractor or others.

Powerline Floodway Repair 9~-5 2/92



CONSTRUCTION SPECIFICATION

~oo. JOINT SEALANT FOR CONCRETE LINED FLOODWAYS

The work shall consist of saw cutting and surface preparation of
existing contraction and expansion joints, and placement of preformed
joint material, bond breaker material, and joint sealant.

2. MATERIALS

Joint sealer Shall be Type S, Grade NS, use T or NT, low modulus
silicone conforming to the requirements of ASTM C 920 and shall
tolerate submergence by intermittent flood flows.

The sealant shall have the capability to withstand, without failure,
an increase of 50 percent and a decrease of 50 percent of the joint
width as measured at the time of application when tested in accordance
with ASTM C 719.

The elongation shall be a minimum of 800 percent without failure when
tested in accordance with ASTM D-~12, and 500 percent without adhesion
failure when tested in accordance with ASTM C 719.

Preformed eXPansion joint filler shall conform to Material
Specification 535. The joint filler shall meet ASTM D 1752
requirements for Type I (sponge rubber).

Bond breaker material shall be compatible with the sealant and conform
to the sealant manufacturer's requirements. The bond breaker shall be
adequate to support the sealant until fully cured.

3. SURFACE PREPARATION AND APPLICATION

The sealant manufacturer's representative shall be present during
initial installation to insure that proper surface preparation,
application, and handling techniques are being used by the Contractor

Cutting or routing expansion and contraction joints will involve saw
cutting or routing as required to attain the width and depth shown on
the drawings. Concrete cutting equipment shall be equipped with
carbide or diamond blades. All dried laitance and contaminants shall
be removed.

Cleaning Each joint face shall be sand-blasted. The sand-blasting
nozzle must be held at an angle or fitted with deflectors to direct
the sand against the joint face within one or two inches of the
pavement. A minimum of one pass shall be made for each joint face.
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After sand-blasting, the joint cavity shall be cleaned, removing all
sand or other debris that would interfere with joint closure. Just
prior to placing preformed joint filler and sealant, the joints shall
be air-blasted to remove sand and dust. Air compressors used for
sand-blasting and air-blasting shall be equipped with traps to remove
moisture and oil from the air. Air-blasting shall be done in one
direction only.

The joint shall be considered clean when no residue is evident after
rubbing a finger or dark lint free cloth along the cleaned dry joint
face. The joint shall be completely clean and air dried, as
determined by the Engineer, for a minimum of 2~ hours under natural
drying conditions, before proceeding with the application of sealant.

Sealant Installation: Bond breaker material shall be placed such that
it will prevent adhesion of the sealant with the top surface of the
preformed expansion joint filler as shown on the drawings.

Joints must be clean and dry when the sealant is installed. Drying of
the joint surfaces may only occur from natural weather conditions.

During the sealant placement the nozzle of the sealant applicator
shall be moved steadily along the joint, pushing the sealant ahead to
form the required cross section. The minimum and maximum temperature
of sealant at installation shall be in accordance with the
manufacturer's recommendation. See Section 6 for limiting air
temperatures.

Immediately after placement and before a skin forms, the sealant shall
be tooled, forcing it onto the bond breaker surface and against the
joint faces. The finished tooled surface shall be recessed below the
concrete surface as detailed on the drawings. Excess sealant on the
concrete surface shall be removed.

,. • DELIVERY AND STORAGE

The sealant material shall be delivered in original, tightly sealed
containers, clearly labeled with the manufacturer's name, product
identification and lot numbers where applicable.

The unopened sealant material shall be stored out of the weather, in
original, tightly sealed containers, as recommended by the
manufacturer. Storage temperature shall not exceed 90 degrees
Fahrenheit.

s. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the quantity of repaired joints will be determined to
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the nearest lineal foot by measurement of acceptably installed joint
repairs along each joint. Payment for joint repair will be made at
the contract unit price for the joint specified. Such payment will
constitute full compensation for furnishing, transporting, placement
and application of all materials; and saw cutting and preparing the
concrete joints including labor, tools, equipment, and all other items
necessary and incidental to the completion of the work.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 6 of this
specification.
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6. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 7. Joint Repair

1. This item consists of saw cutting or routing the existing
joints, removing the existing joint filler and sealant where
encountered, preparing the joint surfaces, installation of
preformed joint filler, bond breaker and placement of the
joint sealant.

2. All materials delivered to the site shall conform to the
materials called for in the plans and specifications.

3. Cutting or routing the joints and installation of the joint
sealant shall be limited to periods when the air temperature
at the concrete surface at invert is within the range of 65
degrees Fahrenheit to 100 degrees Fahrenheit.

~. Joint sealant will be placed as shown in the drawings
including the flat surfaces at the top of the lining where
the top and bottom surfaces come together.

5. The Contractor shall furnish full information showing that
each lot of sealant meets the requirements in Section 2, and
a letter of assurance from the manufacturer's technical
representative stating that the sealant will tolerate
submergence by intermittent flood flows typically
experienced in the floodway.
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CONSTRUCTION SPECIFICATION

402. EPOXY ADHESIVE INJECTION FOR CRACK REPAIR OF CONCRETE

LINED FLOODWAY

The work shall consist of cleaning and surface preparation of the
crack surfaces, and furnishing all materials, tools, equipment,
appliances, transportation, labor and supervision to repair cracks by
the injection of an epoxy resin adhesive.

2. MATERIALS

A. Epoxy resin adhesive:

1. Component IIA II shall be a modified epoxy resin of the
eplchlorohydrin bisphenol A Type containing suitable
viscosity control agents. It shall not contain
butylglycidylether.

2. Component IIB II shall be primarily a reaction product of a
selected amine blend with an epoxy resin of the
epichlorohydrin bisphenol A Type containing suitable
viscosity control agents and accelerators.

3. The ratio of Component IIA II to Component IIB II shall be per
manufacturers recommendation.

B. Porting devices for automated application shall be used in
conjunction with the pressure injection equipment.

3. SURFACE PREPARATION AND APPLICATION

The epoxy resin adhesive manufacturers representative shall be present
during initial installation to insure that proper crack preparation,
application, and handling techniques are being used by the Contractor.

Surface preparation will require water or steam blasting all cracks
with 6,000 to 10,000 psi pressure or other approved method may be
used. All deteriorated loose concrete, dirt, tar, and all bond 
inhibiting materials will be removed from the cracks. Repair area may
be dry or damp, but free of standing water prior to applying surface
seal or injecting gel.

Entry ports shall be provided along the crack at intervals of not less
than the thickness of the lining.
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Surface seal material used to confine the injection adhesive in the
crack during injection shall be applied to the face of the crack
between and around the entry ports. Seal material shall have adequate
strength before preceeding with injection as recommended by
manufacturer.

Equipment for Injection

a. The equipment used to meter and mix the two injection adhesive
components and inject the mixed adhesive into the cracks shall be
portable, positive displacement type pumps with interlock to
provide positive ratio control of exact proportions of the two
components at the nozzle.

b. The injection equipment shall have an automatic pressure control
capable of discharging the mixed adhesive at any preset pressure
up to 160 i5 psi.

c. The equipment shall have the capability of maintaining the volume
ratio for the injection adhesive prescribed by the manufacturer
of the adhesive within a tolerance of t 5 percent by volume at
any discharge pressure up to 160 psi.

d. The injection equipment shall be equipped with sensors on both
component A and B reservoirs that will automatically stop the
machine when only one component is being pumped to the mixing
head.

Epoxy Injection

a. Injection of epoxy adhesive shall begin at the lowest port and
continue with steady pressure until there is an appearance of
epoxy adhesive at the adjacent entry port.

b. When epoxy adhesive travel is indicated by appearance at the next
adjacent port, injection shall be discontinued on the entry port
being pumped. Epoxy injection shall be continued at the adjacent
port where epoxy adhesive has appeared. This procedure will be
continued until the entire crack is completely filled.

Finishing

The face of the crack shall be finished flush with the concrete lining
surface on each side of the crack.

Curing

Will be accomplished by moist curing with wet burlap or other methods
as approved by the Engineer and as recommended by the manufacturer.
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~. FIELD QUALITY CONTROL TESTS

a. Pressure tests - The mixing head of the injection equipment shall
be disconnected and the two-adhesive component delivery lines
shall be attached to the pressure check device. The pressure
check device shall consist of two independent valved nozzles
capable of controlling flow rate and pressure by adjusting the
valve. There shall be a pressure gauge capable of sensing the
pressure build-up behind each valve. The valves on the pressure
check device shall be closed and the equipment operated until the
gauge pressure on each line reads 160 PSI. The pumps shall be
stopped and the gauge pressure shall not drop below 150 PSI
within three (3) minutes.

b. Ratio test - The mixing head of the injection equipment shall be
disconnected and the two adhesive component shall be pumped
simultaneously through the ratio check device. The ratio check
device shall consist of two independent valved nozzles capable of
controlling back pressure by opening or closing the valve. ,There
shall be a pressure gauge capable of sensing the back pressure
behind each valve. The discharge pressure shall be adjusted to
160 psi for both adhesive components. Both adhesive components
shall be simultaneously discharged in separate calibrated
containers. The amounts discharged into the calibrated
containers simultaneously during the same time period shall be
compared to determine that the volume discharged conforms to the
manufacturers recommended ratio for the epoxy resin adhesive.

5. DELIVERY AND STORAGE

The epoxy resin adhesive material shall be delivered to the site in
original, tightly sealed containers clearly labeled with the
manufacturers name, product identification, date of manufacturer and
batch numbers.

The unopened material shall be stored out of the weather, in original
tightly sealed containers, and stored at temperatures recommended by
the manufacturer.

6. MEASUREMENT AND PAYMENT

For iteIn5 of work for which specific unit prices are established in
the contract, the length of repaired cracks will be measured to the
nearest foot for those locations shown on the drawings. Payment will
be made at the contract unit price for crack repair. Such payment
will constitute full compensation for furnishing, transporting,
placement, and application of all materials; and water blasting and
preparing the cracks including labor, tools, equipment and all other
items necessary and incidental to the completion of the work.
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Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 7 of this
specification.
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 9. Crack Repair

1. This item consists of water blasting cracks, removing
deteriorated concrete and other sealing compounds in, and in
the vicinity of the crack, preparing the crack for injection
and furnishing and placement of epoxy resin adhesive as
shown on the drawings.

2. Minimum ambient and concrete surface temperatures shall be
per manufacturer's recommendation.

3. Minimum and maximum temperatures for storing and
conditioning of epoxy resin adhesive before using shall be
per manufacturer's recommendation.

~. Ratio of mixing the two components for injection shall be
per manufacturer's recommendation.

5. First aid and clean up of spills will be according to
manufacturer's recommendations.

6. Epoxy resin adhesive shall be a two (2) component solvent
free, moisture - insensitive, high-modulus, high-strength,
structural epoxy that conforms to ASTM C 881, Type 1, Grade
3, Class B and C. ~

7. Compressive strength of the cured epoxy resin adhesive shall
be a minimmn of 7700 psi at 28 days when tested per ASTM
D 695.

8. Bond strength of cured epoxy resin adhesive shall be a
minimum of 2200 psi at 1~ days when tested per ASTM C 882.

.,)0

\ I,~ 1-

9. The Contractor shall furnish test data showing that each lot
of epoxy resin adhesive meets the requirements in Section 2.

10. The Contractor shall prepare a repair plan that identifies
the repair methods, equipment to be used, and the materials
that are to be used. Work shall not be started on crack
repair until the repair plan has been approved by the
Engineer.
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MATERIAL SPECIFICATION

522. AGGREGATE FOR PORTLAND CEMENT CONCRETE

1. SCOPE

This specification covers the quality of fine aggregate and coarse
aggregate for use in the manufacture of portland cement concrete.

2. QUALITY

Aggregate shall conform to the requirements of ASTH Specification
C-33 for the specified sizes. Aggregates that fail to meet any
requirement may be accepted only when: (1) the specified alternate
conditions of acceptance can be proved prior to the use of the
aggregates on the job and within a period of time such that no work
under the contract will be delayed by the requirements of such
proof; or, (2) the specification for concrete expressly contains a
provision of special mix requirements to compensate for the effects
of the deficiencies.

3. REACTIVITY WITH ALKALIES

The potential reactivity of aggregates with the alkalies in cement
shall be evaluated by petrographic examination and, where
applicable, the chemical method of test, ASTH Designation C 289, or
by the results of previous tests or service records of concrete made
from similar aggregates from the same source. The standards for
evaluating potential reactivity shall be as described in ASTH
Specification C 33, Appendix AI.

Aggregates indicated by any of the above to be potentially reactive
shall not be used, except under one of the following conditions:

a. Applicable test results of mortar bar tests, made according to
ASTH Method C 227, are available which indicate an expansion of
less than 0.10 percent at six months in mortar bars made with
cement containing not less than 0.8 percent alkalies expressed
as sodium oxide; or

b. Concrete made from similar aggregates from the same source has
been demonstrated to be sound after 3 years or more of service
under conditions of exposure to moisture and weather similar
to those anticipated for the concrete under these
specifications.

Aggregates indicated to be potentially reactive, but within
acceptable limits as determined by mortar bar test results or
service records, shall be used only with "low alkali" cement,
containing less than 0.60 percent alkalies. expressed as sodium
oxide.

522-1

SCS-NEH-20 4/86



4. STORING AND HANDLING

Aggregate of each class and size shall be stored and handled by
methods that prevent segregation of particles sizes or contamination
by intermixing with other materials.

522-2
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MATERIAL SPECIFICATION

531 . PORTLAND CEMENT

1. SCOPE

This specification covers the quality of portland cements.

2. QUALITY

Portland cement shall conform to the requirements of ASTM
Specification C 150 for the specified types of cement, except that,
when Type I portland cement is specified, Type IS portland
blast-furnace slag cement or Type IP portland-pozzolan cement
conforming to the requirements of ASTM Specification C 595 may be
used unless prohibited in the specifications.

If air-entraining cement is to be used, the Contractor shall furnish
the manufacturer's written statement giving the source, amount and
brand name of the air-entraining addition.

3. STORAGE AT THE CONSTRUCTION SITE

Cement shall be stored in such a manner as to be protected from
weather, dampness or other destructive agencies. Cement that is
partially hydrated or otherwise damaged will be rejected.

531-1
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MATERIAL SPECIFICATION

532. AIR-ENTRAINING ADMIXTURES
(FOR CONCRETE)

1. SCOPE

This specification covers the quality of air-entraining admixtures
for concrete.

2. QUALITY

Air-entraining admixtures shall conform to the requirements of ASTM
Specification C 260, except that the relative durability factor in
the freezing and thawing test shall be not less than 95.

532-1
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MATERIAL SPECIFICATION

533. WATER-REDUCING AND SET-RETARDING ADMIXTURES
FOR PORTLAND CEMENT CONCRETE

1. SCOPE ~

This specification covers the quality of water-reducing and set
retarding admixtures for portland cement concrete.

2. QUALITY

Water-reducing and set-retarding admixtures shall conform to the
requirements of ASTM Specification C 494, except that resistance to
freezing and thawing shall be determined in all cases, and the
minimum relative durability factor shall be 95.

3. TYPES

Admixtures shall be Type A, Water-Reducing or
Type D, Water-Reducing and Retarding , as defined in ASTM
Specification C 494.

4. PERFORMANCE IN THE JOB MIX

When added in the manner and amount recommended by the manufacturer
to the concrete used on the job, with no change in the cement
content or proportions of the aggregates, admixtures shall have the
following effects:

Type A or Type D: The water content at the required slump shall be
at least 5 percent less with the admixture than without. The air
content shall remain within the range specified, but shall not
exceed 8 percent in any case.

Type D: The time of initial setting, determined as prescribed in
ASTM C 494, shall be from 1 to 3 hours longer with the admixture
than without.

533-1
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MATERIAL SPECIFICATION

534. CURING COMPOUND (FOR CONCRETE)

1. SCOPE

This specification covers the quality of liquid membrane-forming
compounds suitable for spraying on concrete surfaces to retard the
loss of water during the curing process.

2. QUALITY

The curing compound shall meet the requirements of ASTM
Specification C 309.

Unless otherwise specified the compound shall be Type 2.

3. DELIVERY. AND STORAGE

All curing compound shall be delivered to the site of the work in
the original container bearing the name of the manufacturer and the
brand name. The compound shall be stored in a manner to prevent
damage to the containers and to protect water-emulsion types from
freezing.

534-1
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MATERIAL SPECIFICATION

535. PREFORMED EXPANSION JOINT FILLER

1. SCOPE

This specification covers the quality of preformed expansion joint
fillers for concrete.

2. QUALITY

Preformed expansion joint filler shall confora to the requirements
of ASTH Specification D 1752, Type I, Type II or Type III, unless
bituminous type is specified. Bituminous type preformed expansion
joint filler shall conform to the requirements of ASTK Specification
D 994, or D 1751.

535-1
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MATERIAL SPECIFICATION

539. STEEL REINFORCEMENT (FOR CONCRETE)

1. SCOPE

This specification covers the quality of steel reinforcement for
reinforced concrete.

2. QUALITY

All reinforcement shall be free from rust, oil grease, paint or
other deleterious matter.

Steel bars for concrete reinforcement requ1r1ng bends shall be
deformed billet-steel bars conforming to ASTM Specification A 615,
Grade 40 or Grade 60.

Straight steel bars shall be deformed bars conforming to one of the
following ,specifications:

Deformed Billet-Steel Bars for Concrete Reinforcement (Grade 40
or Grade 60) - ASTM Designation A 615.

Rail-Steel Deformed Bars for Concrete Reinforcement (Grade 50
or Grade 60) - ASTM Designation A 616.

Axle-Steel Deformed Bars for Concrete Reinforcement (Grade 40
or Grade 60) - ASTM Designation A 617.

Fabricated steel bar mats shall conform to the requirements of ASTM
Specification A 184.

Welded steel wire fabric reinforcement shall conform to the
requirements of ASTM Specification A 185.

Welded deformed steel wire fabric for concrete reinforcement shall
conform to the requirements of ASTM Specification A 497.

Cold-drawn steel wire reinforcement shall conform to the
requirements of ASTM Specification 'A 82.

Deformed steel wire for concrete reinforcement shall conform to the
requirements of ASTM Specification A 496.

3. DIMENSIONS OF WELDED WIRE FABRIC

Gauges, spacing and arrangement of wires in welded steel wire fabric
shall be as defined in ACI Standard 315 of the American Concrete
Institute for the specified style designations.

539-1
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4. STORAGE

Steel reinforcement stored at the site of the work shall be stored
above the ground surface on platforms, skids or other supports and
shall be protected from mechanical injury and corrosion.

539-2
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Interoffice Memorandum

Date: January 13, 1992

To: H. Scott clements

From, E. Biathr;#,4) VIA: E'~
Re: Powerline Floodway preliminary Repair Plans and specifications

A review of the submitted documentation has been made, the respective comments
included in the attached. It is recommended that you forward it to the SCS for
their consideration in preparing the final project bid package.



Powerline Floodway
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Review Comments, Preliminary project Documents

Powerline Floodway, 1991/92 repair
A. Design Report

1. subheading, DESCRIPTION OF JOB: Add the following; The 2,000 l.f. +/
of cracks scheduled to be repaired, have been filled with asphalt tar
and, in the case of larger cracks (>1/4"), a backer rod of expanded foam
material is installed. These cracks will have to be cleaned of such
materials prior to injecting the epoxy adhesive.

Note that there is a proposal wherein the FCDMC will clean such
materials from those cracks scheduled to have the epoxy treatment. If
completed, then the above concern is mute.

2. subheading, CONSTRUCTION SCHEDULE: consider the following; The 57
spall repairs originally scheduled is included in the construction
schedule. Given that the FCDMC has recently repaired all significantly
spalled areas along the floodway length, it is recommended that the
spall repair table be eliminated from the plans (scope of work) and that
the FCDMC be responsible for future maintenance and/or repair of all
such areas except where any new spalling occurs in any channel liner or
joint repairs placed as a part of the current scs repair project. since
this repair work had been originally scheduled during the course of
major concrete placement, there may be no impact on the total time
required to complete the project with the elimination of such work.

For an equitable evaluation of any possible flood damage to the site
during the course of construction, it is recommended that the
construction contract documents state that the contractor is responsible
for allowing passage of (to be determined) cfs, a value considered
equivalent to the runoff from a 10 year event. Flows exceeding this
amount and causing damage to either the contractor's work or FCDMC's
facilities will be paid for by scs upon acceptance by scs of proper
invoices for said damages.

consider the
appropriate, include the

3. Subheading, OPERATION AND MAINTENANCE (O&M):
recommendation of item A.2 above, and if found
defined responsibilities in the O&M manual.

B. correspondence
1. No comment.

C. Design and Drawing Notes
1. The use of the joint sealant and underlying preformed joint filler for

the defined 0.75" joint is considered suitable for the length of the
transverse joint; however, the closing or sealing of the joint at each
end does not appear to be addressed. It is recommended that the sealant
material be extended horizontally across the top of the exposed liner
(at the top of the floodway liner) and also vertically on the outside of
the cutoff wall where such walls are constructed.

F.N.: PF-FCD.PF.R91/92.PR121391 Updated: 01-06-92. Page 2 of 8.



Review comments, preliminary project Documents, continued
Powerline Floodway, 1991/92 repair

2. The presented detail for the joint provided for a concave surface (0.25"
below the adjacent edges of concrete). The sealant's minimum and
maximum thicknesses (at the center of the joint) permitted for effective
sealant performance need to be specified. The item is of special
significance since the bottom shape of the sealant is flat.

D. Soils
1. The overall approach to evaluate soil conditions that may have

attributed to existing conditions or that may have an adverse effect on
the proposed repairs is considered appropriate. The investigative
program included evaluation of the soil expansion potential in two areas
showing major distress to the liner. In both cases, neither the in situ
soil density nor the optimum density were determined. This data
combined with the actual surcharge load (soil overburden plus concrete
liner) provides for a realistic evaluation of the expansion potential
under worst case conditions. For the sample at station 224+25, the
measured plasticity index was 24, a value sufficiently high to be
concerned about. The P.I. at station 78+00 was 7. It is recommended
that for the area represented by soils found at station 224+25 the in
situ density be determined and that the expansion potential be
reevaluated using test conditions approximating that found at the site.

E. specifications
If the final bid package will present the specification numbering sequence
given, then the inclusion of a statement to the effect that the missing
number specifications are not a part of the bid package is recommended.

section
Number

3
5
7

8

21
23
31

34
94

400
401

402

403

Title
structure Removal
pollution control
Constr. Surveys for Layout,

control, & Measurement
Mobilization
Excavation
Earthfill
Concrete
a. Concrete Channel Lining
b. Cement
steel Reinforcement
Contractor Inspection
Joint sealant
polymer Modified patching

Compound for Spall Repair
Epoxy Adhesive Injection for

Crack Repair
Grout

Bid Item
Number

1
1, included item

1 & 3 included items
2

3, included item
3, included item

3
4
5

6

7

8

9
3, included item

1. 3. structure Removal: Item 1 Scope; It is recommended that a specific
statement be included that clearly indentifies the maximum expected

F.N.: PF-FCD.PF.R91/92.PR121391 updated: 01-06-92. Page 3 of 8.
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Review comments, preliminary Project Documents, continued
Powerline Floodway, 1991/92 repair

volume of water the contractor shall be responsible for passing through
the work area and that for any damage suffered by either the floodway
and/or the contractor, the scs will provide compensation for.

2. 3. structure Removal: Item 2 Marking; The party responsible for said
marking shall be identified, i.e. the contractor or the SCS.

3. 5. pollution control: Item 3 Erosion and sediment control Measures and
Works; It is recommended that the Contractor be required to provide a
plan prior and that such plan be approved prior to the Notice to proceed
being issued. This plan shall included all aspects of items covered in
this specification, not just the chemical pollution discussed on page
5-4.

4. 7. Constr. surveys for Layout, etc: Item 5 constr. Surveys; It is
recommended that a requirement for the responsible surveyor be
registered in the state of Arizona in the appropriate category for the
type of work being performed.

5. 7. Constr. Surveys for Layout, etc: Item 9 Items of work, etc; It is
recommended that the responsible surveyor be required to sign and seal a
certificate on each page of the "As-built" plans. The certificate
stating the following or equivalent: "AS-BUILT DRAWING: I hereby
certify that the "As-Built" measurements as shown herein were made under
my supervision and are correct to the best of my knowledge and belief."

6. 8. Mobilization: Item 1 Scope; It is recommended that a specific
statement be included that this item include demobilization as a
subsidiary item.

7. 23. Earthfill: Item 6 compaction; compaction of the side slopes does
not appear to be addressed. The method of specified compaction, 3
passes with a vibratory plate or roller, when used on 1.5:1 slopes may
not result in adequate compaction. It is recommended that (1) the
thickness of loose material subject to compactive effort be reduced to
four inches, (2) the minimum compaction of the soil be specified as 95%
of optimum density as determined by ASTM D-698, and (3) the soil
moisture content be within 3 % +/- of optimum moisture at the time of
compactive effort application.

8. 31. Concrete: Item 2 Materials; A number of Material Specifications
are referenced without being provided. It is recommended that all such
references be included •

9. .:3-=1,-,=.--::c::.:o::.:n,",c:::.:r::.;e:::.t=e..:.:_-=I:.::t:..::e:::m,,-4~A=~=.:·r~c:::.o=n.:::t;:::e~nc:::t:........:<a~n:..::d~c:::.:o:::.:n~s=i.:::s~t~e:.::n:..::c:.JV:..L; considering the
slopes on which the concrete is to be placed, 1.5:1, the allowable
m~n~um slump, 1.5", may be too high. It is recommended that the
minimum slump be reduced to 1.0".

In addition, the specified air content may be difficult to achieve with
low slump concrete. since the specified concrete has a relatively high

F.N.: PF-FCD.PF.R91/92.PR121391 Updated: 01-06-92. Page 4 of 8.
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Review Comments, preliminary Project Documents, continued
Powerline Floodway, 1991/92 repair

minimum cement content and compressive strength for the floodway liner,
it is recommended that the air content requirement be eliminated.

10. 31. Concrete: Item S Design of the Concrete Mix: The utilization of
Method 2 is questioned. It would appear that since the contractor is
required to provide a quality control program and monitor the course of
construction, that to require the contractor to provide his own mix
design with scs approval would allow the contractor to be totally
responsible for producing a workable mix that meets the specifications.
Given the relatively steep slope of the liner, use of Method 1 may
eliminate a source of a contract claim and is so recommended.

In addition to the above, the inclusion of a shrinkage requirement per
ASTM standards is recommended. The shape of the liner, exaggerated
longitudinal axis, and the type of previous liner failure demands that
the concrete mixture itself exhibit a minimum shrinkage characteristic.

11. 94. Contractor Inspection: Item 11 Items of work, etc.; Referencing
the previous discussion above regarding deleting the work involving
concrete spall removal, it is recommended that item 11.a.1.i be removed.

Item 11.a.3.c shall be revised to reflect the recommendation regarding
optimum moisture usage. The number of such tests shall be based on each
100 cubic yards or per 1,000 square feet, whichever results in a greater
number of tests.

In addition, prOV1S10ns for compaction testing per above recommendation
be provided, providing for at least one test per 100 cubic yards or per
1,000 square feet, whichever results in a greater number of tests.

Item 11.a.3.f shall be eliminated per the discussion above regarding
concrete spalls.

Item 11.a.S shall be eliminated since the cost of on-site laboratory
establishment would be expected to exceed that of laboratory personnel
commuting cost and the necessity of having test result information
available without delay is not present.

12. 403. Grout: Item 8 convevinq and placing; Add the following: Each void
to be grouted shall be sounded, a weep hole (1" minimum diameter) drilled at
the base of the cavity, and grout placed in such a manner that grout exits
the weep hole without providing excessive uplift force on the liner.

F. Performance Time
1. No comment.

G. preliminary Cost Estimate
1- No comment.

H. Survey Data
1. Not reviewed.

F.N.: PF-FCD.PF.R91/92.PR121391 Updated: 01-06-92. Page 5 of 8.
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Review comments, Preliminary Project Documents, continued
Powerline Floodway, 1991/92 repair

I. project plans

1. Title sheet

a. Add the word "county" to both Maricopa and pinal labels in the vicinity map.

b. In
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

the Definition Table, add the following:
Air Force Base ••••••••••••••••••••.••••••••••••
Avenue •••••••••••••••••••••••••••••••••• '•••••••
Benchmark......•.......................•.......
Boulevard .
centerline ••••• '••••••••••••••••••••••••••••••••
Feet .
Flood Retarding structure ••••••••••••••••••••••
General Motors •••••••••••••••••••••••••••••••••
Junction••••••••••••••••••••••••••••••••••••.••
Maricopa county Highway Department •••••••••••••
Natural Resource Conservation District •••••••••
Nl.imber •••••••••••••••••••••••••••••••••••••••••
operations and Maintenance •••••••••••••••••••••
Reinforced Concrete ••••••••••••••••••••••••••••
Typical .
sheet .
united states .
united states Geological survey••••••••••••••••

A.F.B.
Ave.
BM
BLVD.
C/L
FT.
F.R.S.
G.M.
JCT.
MCHD
N.R.C.D.
No. or i
O&M
R/C
typ
sht.
u.s.
U.s.G.s.

2. Location Map & control Monuments

a. control Monuments schedule:
1. The use of the schedule title "control Monuments" is confusing

with respect to the relationship of a "control monument" to a
"benchmark". Are they both to be used for elevation control
throughout the construction project or do they have different
purposes? If the use is the same, then the term "Temporary
Benchmark, (TBM)" and "Benchmark (BM)", respectively is
recommended.

It is understood that the benchmark for the project is at Hawk
Rock. Has this elevation been transferred to the MCHD BM?

b. The stationing referred to in the above table is not referenced to
any plan view in the drawings. It is recommended that beginning,
ending, and the MCHD BM stationing be shown on the "Project site"
map.

3. Details; As-built of floodway



a. Add a note: "At station , the bottom width increases from
6' to 8."

b. In the typical section, the single vertical lines appear to be
contraction joints. If that is what they are, label one and mark it
as "typical".

4. Details; joint removal and repair

a. The elevation along the centerline calls for a sawcut. If the
sawcut is to be full depth, it should be so stated.

b. At section A-A, the typical clear distance between the longitudinal
reinforcement and the joint filler is not defined. A value of 2" is
recommended.

c. At section c-c, the transverse reinforcement overlap distance is not
called out. This is an ideal place to do so.

5. Table, joint repair

a. No comment.

6. profiles; Liner, removal and replacement sections

a. No. comment.

7. Details; concrete liner replacement

a. The phrase "or as shown on sht. 7" is used twice; however, there is
no instance found where a different spacing is presented. It is
recommended that it be eliminated to avoid confusion.

b. At both A-A sections, the typical clear distance between the
reinforcement and the earth in the vertical cutoff walls (at the top
of the liner) is not specified. A value of 3" is recommended.

c. The boxed set of values in the lower left hand corner of the sheet
could be entitled "Reinforcement Schedule" or some equivalent value.

d. At detail D, the clear distance between the longitudinal
reinforcement and the joint filler material has not be stated. A
value of 2" is recommended.

8. Details; crack, spall, & cavity repair

a. Delete the "spall Repair Table", "plan spall repair", and "Section
B-B" per the discussion above.

b. At section A-A, the cavity to be filled with grout is shown. A weep
hole shall be shown at the base of the cavity to allow both air to
escape and ensure full grout placement.

9. Table and details; cut and seal existing joints

a. Revise General Note 2 to read: Prepare joint, placing preformed
joint filler, and joint sealant in accordance with the ••• ".

a's_

F.N.: PF-FCD.PF.R91/92.PR121391 updated: 01-06-92. Page 7 of 8.
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Review comments, preliminary project Documents, continued
Powerline Floodway, 1991/92 repair

b. At the Joint Repair Detail, the note describing the thickness of the
joint sealant is ambiguous. Revise to read: Minimum joint sealant
thickness shall be 3/8" +/- 1/16" in the center area after tooling.
The upper surface shall be tooled 1/4" below concrete surface.

F.N.: PF-FCD.PF.R91/92.PR121391 updated: 01-06-92. Page 8 of 8.
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All construction inspection was performed by SCS personnel.

George M. England was government representative and project engineer.

Several men acted as inspectors on the job. The job diary notes the names

of the men involved.

The hydraulic capacity and dimensions of the concrete-lined floodway \/

\ vary, along·~ its length. The following is a listing of these values.

Bottom Lining
Station Capaci ty ltidth Depth Thickness

12-+<>0 to 87+95 600 cfs 610" 4'-9" 4~"
~o 214+25 660 cfs 6~0" 5 '-0" 4~" 7214+7 to 260+75 850 cfs 8~0" 5'-9" 5"

261+00 to 332+75 1200 cfs 8 '.0" 6'-3" 5"
333+00 to 373+39 1210 cfs 8!0" 6'-6" 5"
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SUMMARY

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Phoenix. Arizona
November 1991

PRELIMINARY
DESIGN REPORT

:

JOB: Powerline Floodway Repair

PROJECT: Repair of Damaged Trapezoidal Concrete Floodway

AUTHORITY: PL566 Design Deficiency

PHASE: Preliminary Design

f
3.f9c#

This report is for the repair of 6.8 miles of concrete channel
lining which is 78 percent of the entire floodway length. The
remaining 22 percent is an earth lining. The floodway was
constructed in 1967. The original design did not provide enough
side inlets for overland flow and operation and maintenance roads
were not graded away from the floodway. A storm on SeptembeL 30,
1971 brought water from side washes into the empty channel. At
approximately ten locations overbank flows entered between the
concrete lining and the subgrade. The water eroded soils beneath
the lining and created uplift causing the lining to raise and crack
in many areas. An attempt was made to correct the damage by
sealing cracks and filling voids behind the lining with concrete
slurry. To prevent further damage, the operation and maintenance
roads were raised and graded to drain away from the lining,
additional side inlets were added, and existing side inlets
widened.

Expansion and contraction problems also developed along the
floodway. The reinforced concrete lining was originally designed
with 1/2-inch expansion joints and cutoff walls spaced every 325
feet. Contraction joints were made by tooling every 50 feet. The
expansion joints provided did not allow for enough expansion for
the excessive distance between the joints. The channel movement
caused joints to exert forces against each other which resulted in
considerable spalling and uplifting at the joints.

Investigations have been done to evaluate the ~ovement in the
lining. Temperatures and movements across joints were taken after
6 inch sections were cut out of the lining in several locations.
These studies were done to observe joint movement, channel grade.
and stresses in concrete. The result of the investigation and
analysis identified the major cause of failure to be the lack of
unsealed expansion joints.



The above damages have created the need for an oyerall repair of
the Hoodway.

DESCRIPTION OF JOB

The job involves removing and replacing approximately 1.750 linear{jl~ ~~~)
feet of lining at various locations having severe damage. The job
31so involves removing short sections less than 10 feet long at
specific joints that are offset and/or badly spalled. The rest of
the joints IoTHl be saw cut to 3/4--inch wide·. joint filler installed
and sealed. Cracks other than hair line will be bonded by an epoxy
3dhesive injection process. The majority of cracks are
longitudinal and are close to the invert. Smaller spall areas will
be repaired by a polymer modified patching compound. Voids beneath
the lining will be repaired by filling them with grout.

DESIGN OBJECTIVE

The objective of this repair is to stop the continuing crushing
damage that is taking place, mainly at the joints, and to repair
those areas that are already damaged by previous overbank flow or
compression and buckling at joints.

GENERAL BASIC DATA

The following reference materials were used in designing the
Powerline Floodway Repair:

1. Powerline Repair Investigation Report

2. liAs Built" Plans Powerline Floodway

3. General Motors Desert Proving Grounds Contract File

4-. Powerline Floodway Subsidence Survey

5. ACI manual of Concrete Practice 1985 Part 5

6. Powerline Floodway Design 1965 to 1968

7. Engineering Report Evaluation of Expansion Joint Sealant
for East Maricopa Floodway - Reach - q. December 1987

8. East Maricopa Floodway Reach q. Expansion Joint Sealer
Repair Design

9. NEH Chapter 6

10. Far West States Engineering Design Standards

LOCATION AND LAYOUT

The channel is located in Maricopa and Pinal counties between
Powerline Dam and East Maricopa Floodway Reach 4-. It traverse~ the
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south part of General Motors Proving Grounds in an east west
direction. In 1991 a level survey was made on the channel bottom
and on the subsidence monuments every 2000 feet along the channel.
New elevation datum was established from Hawk Rock, a large rock
out crop that is not subsiding. All new construction for the
repair will be based on the recent survey.

FOUNDATION

Eight samples were taken in the channel bottom at locations where
lining was cracked badly and where lining bottom had heaved upward
several inches. The eight samples were tested at the Mesa Project
office for gradation and Atterburg"' limits. Two of the eight
samples showed evidence of clay and significant fines. These two
samples came from Station 78+00 and 224+25. Both samples were 4 to
5 feet below channel invert which is 9 to 10 feet below original
ground. These two samples were tested for shrink swell by Western
Technologies Inc. The sample at Station ~2~+25 had a 7.7 percent
and 8.6 percent expansion. The sample at Station 78+00 had an
expansion of 2.1 percent.

Soils information shown on the original drawings for the channel
show a 2 foot clay layer generally between 7 and 10 feet below
natural ground between Station 220+00 and Station 236+00.

The expansive clay tested at 22~+25 is not considered to be the
cause of damage at that location. The damage is a result of the
uplift mentioned above in this report. By sealing all joints and
cracks in this area, and protecting the top of the lining with
berms and an operation and maintenance road that directs the water
away from the channel lining, the clay layer is not likely to
become saturated and is not considered to be a threat to the
repaired structure.

STRUCTURE DESIGN

Design of joint gap is based on previous designs and experience on
past jobs. Reinforcing steel was based on"National Engineering
Handbook Notice 6-q dated December 30, 1980. . Joint
Sealant selection was based on the latest findings based on past
experiences with various sealants. The epoxy adhesive injection
process was chosen for cracks since it will provide a structural
bond and the majority of cracks are in a longitudinal direction
where minimum expansion contraction will occur. The polymer
modified patching compound was chosen in place of epoxy repair
because it's expansion contraction is similar to concrete. It was
also recommended by a number of concrete repair consultants and the
WNTC 'Construction Engineer.

ENVIRONMENTAL CONSIDERATIONS

No negative impact on the conservation of biological or water
resources is anticipated by the repair.

-.



CONSTRUCTION DRAWINGS

All drawings were prepared and stored on the Arizona CADD system
using Versacad software, Version 5.~. Pertinent information was
taken from the original liAs Built" drawings in 1967.

,-

SPECIFICATIONS

The NEH Section 20 standard specifications have been used for this
project, along with a revised 400 specification for joint sealant
that was approved for EMF Reach ~, and three new 400 series
specifications as follows:

q01. Polymer Modified Patching Compound For Spall Repair of
Concrete Lined Floodway.

q02. Epoxy Adhesive Injection For Concrete Repair of Concrete
Lined Flood,,,ay.

403. Grout

The 403 Grout specification was made by revising Construction
Specification 62 Grouted Rock Riprap.

The following NEH Section 20 specifications were used:

3
5
7
8

10
11
21
23
31
34
%

Structural Removal
Pollution Control
Construction Surveys for Layout, Control and Measurement
Mobilization
Water for Construction
Removal of Water
Excavation
Earthfill
Concrete
Steel Reinforcement
Contractor Inspection

COST ESTIMATE

The preliminary estimate is $602,378. There are no unusual
materials or construction methods involved.

CONSTRUCTION SCHEDULE

The construction schedule was based on an average contractor doing
the work. The chance that storms could place considerable water in
the channel will require that the contractor remove and replace
only enough sections to eliminate the possibility of eroding the
soil and uplifting the existing lining adjacent to the repair
section. Total construction time is 180 days and this was based on
doing 2-50 foot sections per day or 6 of the smaller repair
sections per day. The remaining work can be accomplished during
the placement of concrete.



OPERATION AND MAINTENANCE

The files will be reviewed for an O&M plan and its adequacy during
the preliminary design review. If an O&M plan can not be found one
will be written for the final design phase.

This repair work will reduce the operation and maintenance
considerably over worle required sinc~ the channel was constructed.
Tumbleweeds, shrubs, grass and debris have been a major maintenance
problem due to all the cracks, open joints, and spalled areas.
This repair project will reduce the opportunity for plant growth to
start. A regular maintenance program should be initiated to check
for broken sealant and these areas should be immediately repaired
to prevent plant growth. After each major storm the channel shQuld
be checked to assure that it is functioning properly, that debris
is removed, and that no damage has occurred.

CONSTRUCTION REVIEW

The channel bottom should be inspected by the geologist after
sections have been removed in the area where expansive clay was
found, and in other areas where soils are questionable.

A review of spall repair, crack repair, and sealing joints with the
manufacturer's representative should be performed prior to
beginning work on these items.

A preconstruction "conference will be held at which time questions
about the repair or design can be discussed.

AUTHORITY
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United States
Department of
Agriculture

Soil
Conservation
Service

201 E. Indianola Avenue
Suite 200
Phoenix, Arizona 85012

September 25, 1991

Dan Sagramoso, P. E..
Chief Engineer and General Manager
Flood Control District of Maricopa Co.
3335 West Durango Street
Phoenix, Arizona 85009

P£: Powerline Floodway Repair

Dear Mr. Sagramoso:

Crack Investigation

We want to express our appreciation to the Flood Control District for
providing equipment and labor during the crack investigation of the
Powerline Floodway on September 17 and 23, 1991. The investigaiion was
successfully accomplished and we obtained the information necessary to
proceed with the preliminary design. We especially commend Mr. Ellery
Biathrow of your staff for his efforts in coordinating the work at the site
and for arranging to have the special equipment available for the
investigation. He gave us excellent suggestions and was very cooperative to
our needs. .

We plan on taking several soil samples-for testing purposes where sections·
have raised several inches. We will make this information available to you.

We thank you again for your help during this investigation. It is a
pleasure working with the Flood Control District.

Sincerely,

DONALD W. GOHMERT
State Conservationist

Tne Soil Conserva::on Service.
IS an agency of the
Department of Agriculture



United States
Department of
Agriculture

Soil
Conservation
Service

201 E. Indianola Avenue
Suite 200
Phoenix, Arizona 85012

Subject: Powerline Floodway Repair - Field
trip to check questionable areas
for complete removal.

To: John Harrington
State Design Engineer

Date: September 25, 1991

File Code: 210-13

On 9/13/91 a field study was made on Powerline Floodway with Ralph
Arrington, John Sullivan and Ellery Biathrow. We looked at ten areas that
previously had been selected as areas where the entire section may have to
be removed. Conclusion of field trip was as follows: -

1. STA ~1+25 do not remove section in this area. Blend high area at joint
by cutting 3 feet on each side of joint. Add station to table for
repairs greater than ~ feet.

2.

"'" 3.

~K. 5.

ok. 6.

,1(....7.

~ 8.

Repair crack down center of Floodway from station 36+00 to station
"0+50 I"r:;-:C' ),) e.l'·vl.~~
~ • ,', ".: '/ __...;- 1< C< c', • ,,'

. -, "c.""'+- I , . -" ...
---.....~. ' .. -: '/'

Replace section station 77+75~ to station 80+25+. Parts of this
section have raised and i~wa~ agreed that the MCFCD would cut lxl
sections out of the invert so that two to four samples of soil can be
taken for testing purposes. The exact length to be replaced in this
area will be determined after level surveys are completed for the
entire floodway.

Replace concrete lining station 15~+50 to station 156+25. Ellery
suggested the MCFCD perform a demonstration with a new water blast
machine to see if it will clean out the cracks satisfactory. He also
agreed to trying a bush hammer they have for widening and deepening the
cracks for placement of joint sealer. He proposed doing this on 9/17
or 9/18. SCS agreed to work with Ellery during the testing and
investigation.

Replace section station 166+50 to station 168+00. It was agreed by
group that the weir at station 167+70 would not be removed. The new
lining will be placed ~ound the existing weir.

Replace section station 215+15 to station 215+39. Cut a new joint at
STA 213+60!. .

Replace section station 216+25 to station 217+00.
-----.. ....

Replace section station 223+96'to station 225+50.
, / ')

\ ;":1'- :.} -;.
' .....

.-f

-.

~
The Soil Conservation Service
is an agency of the
Department of AgricUlture



,Jr " ... .- - I '.
~ "l"

9;' Model water surface for adequate free board from station 250+30 to
station 252+50 before considering removal in this area.

~(10. Replace section station 260+72 to station 260+82.
I

~-~<./
~- I,~,I

Tom Jay' ~
Design Engineer

cc: Ralph Arrington, State Conservation Engineer

-.
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United States
Department of
Agriculture

Soil
Conservation
Service

201 E. Indianola Avenue
Suite 200
Phoenix, Arizona 85012

Subject: Powerline Floodway Repair-Crack Repair
Investigation with Maricopa County
Flood Control District

To: John Harrington
State Design Engineer

Date: September 2~, 1991

File Code: 210-13

On 9-17-91 I met Ellery Biathrow and maintence crew at station 78+00 of
Powerline Floodway. Ellery's crew demonstrated the following:

1. A hydroblaster combination of 3000 psi water and sand was used to clean
a 20'length ± of crack from station 78+20 to station 78+~0. The
hydroblaster did a good job of cleaning out the existing crack. The
crack measured 3/16" to 1/iJ," wide. A fine film of sand was left in the
crack which would require high pressure air to remove. The
hydroblaster did not remove any concrete. It is questionable whether
this method will work unless the crack is already wide enough to
receive the joint sealer.

2. A 185 CFM air compressor operating an air operated bush hammer was
tried on 10' of crack located at station 78+00. Head on bush hammer
measured 2" x 2". This method was fast and a depth at 1/~" to 112"
was obtained quite easily. The disadvantage of this particular hammer
was the top width of concrete removed was excessive. They tried
angling the hammer into the crack which decreased the top width and
appeared to be a better way of using this size head.

3. A 3/~" ± air operated chisel was used on a 15' section of crack. The
chisel worked well but breakout was irregular and only one side of the
crack was broken out, leaving the other side soiled where soil sealant
would not adhere without sand blasting. The operator indicated that it
was very difficult to operate chisel to get the desired size of .
opening. It took the operator 2 minutes to do 10' of crack and he was
trying to make as much footage as possible. The crack opening was
larger than desired and. was quite irregular. More time chiseling the
10' length would have produced a more uniform crack. An estimate of 5
minutes per 10' of crack would provide a more uniform crack.

~. FCD personnel saw cut l'x l' sections out of the channel bottom at
stations 78+00. 155+10, 167+40 and station 224+25.

~
The Soil Conservation Service
is an agency of the
Department of Agriculture



It was agreed that soil samples would be taken at above stations on 9-2~-91.

The county would also run some trials with a smaller bush hammer and I
agreed to supply joint sealant for sealing the cracks opened by the county.
The FCD agreed to place concrete in the 1 x 1 cutouts where soil samples
were taken. Pictures were taken of above trials.

~Q;::-m. /~.
Tom Jayo r
Design Engineer

cc: Ralph Arrington, SCE, Phoenix

-.



October 24, 1977

Mr. Charles Burm
General Motora Proving Grounds
13303 South EIIQVorth Road
Mesa, Arizona 85224

BE: Powerlina Floodvay
.'

Dear Mr. Buns:

The Flood Control Diatrict h.. reviewed the propoaed modifications of
the Powerline Ploodway which iOclude four box culverto within Diltrict
right-of-vay and approves tho plans.

Duo to a layout error by Phoenix Engineering Company, the centerline of
the 400 foot box culvert underneath the straightaway structure was
constructed approximately 2.5 feet louth of the original design position.
Phoenix Engineering haa proposed that the alignment shift be corrected by
modifying the outlet transition and the eaot 150 feet of the structure as
shown on their drawing entitled "Straightaway Structure Outlet Transition
Modification." This can be dona becaaae noither the outlet transition nor
the east 150 feet of the Itructure ha~~ been conltructed. We approve this
modification.

~iocated adjacent and west of the easternmost box culvert at Station 217
! tfiere~. a 50 f60t .ectIon and a 25 foot section of the existing concrete
: liner that appears to have two voids underneath the liner. These two

lactions should be removed. Alao, there i8 a 50 foot section adjacent and
\ aut of the above noted box culvert that lul. a void underneath the existing
'"., concreta:liner. Thi. joint will need to be removed and replaced.

(
If you have an alternate solution to tho removal of these three aections,
pleaGo contact Jack Leavitt of my ataff.

Sincerely,

-/ ~----

.. .1. _

Herbert P. Donald, P.E.
Chief Engineer and General Manager

cc: Mr. Raymond W. Stadler
Phoenix Engineering

LEAVITT/ly



UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE Room 3008 Federal Bldg.,

r~·
~~~

Phoenix, XZ~85025

I3JECT: ENG - Design - PL566 - Williams-Chandler
WPP, Arizona - Powerline Floodway

TO:

DATE: April 13,
1978

~...-<.""'~ / •.,

Ralph Arr~on ~,:"

State ~erv~on Engineer

I attended a meeting at General MOtors Proving Grounds on April 13,
1978 for the purpose of discussing the damage to the floodway lining
tha t had occurred during the construe tion of the General Motors-:
test tract. 'A list of persons attending is attached.

Warren Anderson described resUlts 0 oring between Station 260+24
and Sta,tion 7+50 during March 1978. The SCS survey conducted

-auring September 1977 was introduced. The condition of the lining and
subgrade was discussed. The question was raised as as io whether a
considerable amount of voids had existed prior to the failure of the
culvert. This question was not totally resolved.

Jack Leavitt defined the measures of repair that would be satisfactory
to the Flood Control District. The most economical of these measures
would be grouting the voids. Metf1O(ls of grouting were discussed.

Jack requested a proposal for the section discussed; as well as for the
damaged section upstream. The General Motors representative requested
a letter concerning the request for a proposal. They will then
respond.

b' /1;/) ,2~.
(~#~;.,... #(.'r ." ~ " .. " .."

. Paul J. Monville
Design Engineer

Attachment

bcc:~m Jayo
Joe Knisley



M.EMO Tal

SUBJECTs

Flood Control District
01

Maricopa County
3325 WEST DURANGO STREET

PHOENIX. ARIZONA8l5009

Col.. Lowry

POOERLINB FLOODWAY DAMAG&

~-- ,
~.

c· .

. "

tlL1·r1iU(.

Reference is mado to mamoxand~ of OCtobor 5, J.~71, re9ard~n9 damage
to tho powerlino PlooQway dULing the otorm of S4ptcBber 3U, l.~7i.

In accordanco v1th tho J.aat paragrapb of that m4Dorand~, a moro
tnorough invostigation of the damaqG OPPoolte tho General Motora
Provil19 Ground waD made by L. E. OhDiok and s. Bil19haca OQ o<:~ober A:8,
a.fter lV.tar had atoppod. runnil19 in tho channel. The rosult_ ot the
~nvoDtignt1on arc &h~n graphically on the atta~h.d axetch.

I conc!udod that water penetrated bQ~Gcn tho undorside of tho lin1ng
~nd t..llo ouppcrting aandy ai.Lt. A- 1 t novod dQlin in th1.s arQa it leachec
out tbG hoily Dolted silty IlUltorial until. a !arq. apaco eXioted. Tho
tl~ alao ccnttail10d sand pickod up in tho dOll5ert and frc:a tho sandy
silt. As this Gcdi~nt roached "Obotaclo_, such ao tho ~ut-off col.lars
con.truc~ ollen 32S', tho !Jand tilled the OponiZ19 and gradually the
spaca bet~QQn thQ l~nlng and the ground ~aD refilled. At the t~m. of
tho invaatigntian tho sand undor tho floor of tho lJ.nineJ "as in a
Qat:urated condition, in~cati~ that it had recentl.y contained water,
~OG8iblG until ,*,'ator Q~oppod flO'Wing in the channel in tho last fe~

days.

This situutien will. be d~acu.aed further w1th SOil Concervat:ion Service
eng~naoro ta detoroino method. of corroctJ.VQ construction, and fundJ.ng
thereof. Mr. Don Riddla, ~S, waD preoont and also lnspected tho last
part of the invoatig8ticm.

L. E. OHSIElt

LBO/CUt

nncl~ura

c:c~ R. Arrinvton, SOil Conaerv~tion ServJ"co
D. Riddlo, soil Conaarvaticn Servico
C. Bura, General. Motora Proving Ground
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October 5, 1971

MEMO FOR F!LE

SUEJECT: POWERLINE FLOODWAY DAMAGE

On October 4, 1971, Lee Ohsiek and Barry Naused~ visited p~erlina

Flocxi,,'ay frcm E1J.b,,:orth RO;Jd cast to the f.l.rst concrete channel.
crossing br.l.dge. The Flood Control Distr.l.ct was alertec to this
problem by Mr.• Burm of the General Hators prOVing Grounds.

In many locations the Channel lining has been undercut by the loc31
inflow. The greatest carnage ~aD caused by the storm of se~te~~er 30,
frO«I 4:00 p.m., to 5:00 p.m. A?ache Junction had 1.68 inches of rain
that hour and General Motors Proving crounds had 1.lS inche!3. In
aom'e areau the concrete lining has failed by sagg.l.ng into voids where
foundation material has been removed by ~he undermining =l~~s. General
Motors proving Grounds called because a large section of lining on
their side of the channel has been undercut to the extent that fo~t.;,.ngs

for their chain-link fence posts' have been exposed. (The fence po~ts
arc eigh~ feet from the channel lining.)

The first inlet (for local flows) was not adequate and undercut and
settling has occurred (located just east of General Motors provin3
Grounds) •

On preliminary in~e5tigation it appears one of the foll~~ing occur~c~:

(1) The local infL~1 as it entered the channel ran partially parali~~

to the lin~ng thus cutting and removing mater~al. from l:;en~':l.th the
.. . n (" -'le..\.· 1-'" r".1 '-al"'l b-°"'lO--\" ... I,C 1" n" -,. f ........ --- .... ~ .. _ -'" ..1.........J.J.nJ.. g. .:: J °.1:1 1...... ...," .. '. t.;.a..,.a ""'I '-'40 .. , .... &.~ ",J1te ~'W'M'" ""'_ w _w ""'" _J• •• -

stream then flor.·led and erupted out .l.n a "boilJ.ng action f1, therefore
\'lUs1"..ing ma teria.l. (3) The flow ran beneath the lining then out Ercm
the joint~ and perhaps the weep holes J.n the bottom of the channel.

It has been requested that SCS personnel visl.t the site and perha::;s
lend guidance to what type of repair C3n be sUickly and efficiently
made. (If another storm would occur some lining could be lost and
channel capacity greatly reduced).

Inspection of the remainder of the channel was not possible because
of time, and a vi~J.t to Mr. Burm at General Motors provl.ng Grounds had
to be made. The remainder of the channel shOUld be inspected to de
termine the true extent of repairs necessary.

-.



Memo for File
October 5, 1971
Page 2

At General Motors Proving Grounds Mr. Burm drove us to the damaged
are~ along General Motor's fence. He stated the local inlets (culverts
and concrete aprons) could not h:lndle the large flo'",'13 of Septerl".ber 30 ,
and as the water flowed over the berms to the channel the uncercutting
occurred. He stated when repairs are to be made.Gencr~l Motors will
a:t'ri:1nge for trucks and' equipment to enter onto the proving ground for
access to the washouts. .

After repairs are made regrading of the access roads will Le" needed to
prevent further washouts. Also more inlets should be provided to carry
flows into the channel, if the current de~ign will handle additional
inflow confluences. (This will be checked with SCS).

It is expected that the flow in the channel will cont~nue to about
October 10, 1971, then a more thorough investigation can ~e made and
repairs initiated. -

;[J- '!A, )/7 I!
~ ) l~i,z

BARR":! NAUSEDA

BN/aa

-.



UNITED STATES DEPARTMEN-r OF AGRIClJLTURE

SOIL CO~SE:R·.rATION S~R"""ICE
- - --_"-."""l -_••~ __ 1 rl'",~_ -. • .. ~.... ----
~.O·::l:7l Qir-"G'-: r _- _e ';".::=..-:=:..:.:..=__i_,-,,:-=_·_::Or:· :"J.:':'::-!---::.~~~.?'-="':~ J

SL'£J!ECT:

TO:

WS - Request for Rer~ir ~~rk en
Pc,·....e rl.L:2 F 2.00:';'3/" .'~~:;che Ju.-'lction
Gilberi: vlatersbed (2CC6)

Kennei:h E. Grent, Ac;~inistl"a.tor
SCS, Washing~o~, D. C.:

DATE:. J=::. r::,,"=ry
1972

. J
I

i,
i
! .•

yle are requesting funds to enler:]e tilO existing inlets and in!;tal,l
~vo ~dditio~31 inlets on t~e subject w3 4ershed project. Our requs3t

~follows paragraph 115.02 H?H in oudinc.

a. Thos PO"r.-",r1ir;,:: Flcc~:h-,<:y \-:=.s cor1~':Z:-UC ced curing 1967-63 •.....i th a
CC:i'.?lr..:-::ion C:.te of :'.:"'y 2.::::, 1063. T'r.e CO:1::truct:ion cos~ ,,:as $375,63(:,::"
of \'lhich $2~I,lGl.Q3 """'·;.S 5F0:1::or cost. It is located about five I;lil-:::5
south of Apache J~-'lction, Arizona.

The Powerline Flood~:~y is 6 to 8 feet wide, 4-3/4 to 6-1/2 feet d~~~,

lining ti1ickn~ss of 4-1/2 to 5 inc~~s, Qnd 6-1/2 rr~les long. The
lining is sco~cd every SO, feet fer con~rac~ion end e~~a~zio~ joints
arc placed on 325-fooc intervals .

Provision was nade for local su!."'fec~ r"..lUoff to enter. throu:h the
linin] by 16 corru·~:ed ~etal arch 0106 sections =anJins in siz~s

fron 25" x 16" to ~3" X 27" and ever.- ::he top of the lining t~.roush 3
veir inlets.

b. end c. On the afternoon of SeDta~er 1) 1971, after mine!."' ~~n~

of the p!."'eceedin~ day, a convective typ~ storm e:?preaching fro:a the
SOuth·..·est travelled upt:l1'e che~el (inc!."'easin9' in in1:ensi-cy) a:l it;
travelled. A rain g5e ne3r the 10'....er €:1d of tee flood'Ha? T'j''''-a·~)''·",".J

1.13 indles :---Further r.crtheast 2.5 inc:1es W3S recorded. The cur:::.:"
tion of the stor:a '..ras se:::ethi.."'lg .!.ess th~n an hO"yr.

The side ~~~es filled quickly, bring~"'lg flooc~ters tow~rd the
relatively e~?ty ch~~e:. A~ aC2roxi~~~~!y t~~ l~c~~i~n= ove=c~n~

f1aJa en~erad b~~J~~~ the lin~~g ~.c ~4e earth ba~J seenin~~~~

the 0gen wee? holes and contr:;!c~ion jcims,. As-the s-e~?~ pres:::u:~
increased, t~e l~n~ng Jj~ted these to fcur inches! ~ot5ti~c~~_~~~1

sections ~r~~~-ily r.o=~~~:rd, this allo\~~d cee~er erosion to occur
.:>-c
wi th th~ increas ~d v,;;l~c~ ::!...es. As ~ ic~ i:1:lc·~ =c'::2cg d, ~~.~ C:-;'.--21

....,-:.~ C:"l--~"'''';' -,-.'! .; - .1.a ~A .-_"';';: "-;:::Il 1 -:a-t:" -_ . ...,.__ ,l_ng _<;; _ ....... '- o:_~ _n ..u :> ac_. J.:il_ no.. t:.n ......p~ ... _::L-<: SU... ·_ .... _ p ..... ,,_-
~ u~e7en ~~~~or~ for ~he lini~g. ;~ ~he c~~~.el locded ~i~h

runo~£ V~~~=3 f=c~ ~he ~~~S ~~s~=e~:~, ~h~ l~r~~g c=acked lcn;i~u

din~11y a~ ~4e ~~lif~ed locat~c~o.

;\
~. ,.

!J . ~



Kenneth E. Grant, Ad~inistr3tcr,

- 2 -

d. The Flood Control Distr~ct of 13ricopa County has adequat~ly

maintained the lining since its conpletion in 1968. It operates
under a county ~udset syste~ and calls upon county maintenance
equipnent to perform work as needed.

e. The runoff pattern of the adjacent somewhat uniform desert
lands is complex and difficult to predict. This particular stor~

indicated additional inlet capaci ty is_n~.Qe.§§EY unles..~L~xten.§.i.ye
~;-_t:"1 grading is c:J.one Ut~irectaITfiows to"lard the existing inle ts.
The need for t"..:o ne"r inle.ts at Station 167+09. and Station.252+7§
.are aosa'rent s;nce g:::-e=.ter concentr=.tions of runoff entered =.t 1:h.2e
2oca~~. ~:o new ~~lets cf 25 feet and 30 feet =cspectively a=e
proposed. Ex;stin9 inlets on each side of the c.l1e.nnel e.t St=.ti9D
214+50 were overto::::Jed by this _~:torm and regui~e increased c-"£ac:i:.!Y
to handle future storms of this magnitude. We propose to enlarge
these-{n'lets. .- - --.------~

f. The Flood Control District of ~~ricopa County is responsible
for maintenance of the f100dway and will perform. all maintenance
work resulting from this storm. They will complete or have com
pleted the fbllowing:

1. Raising side road grade as needed.
2. Grading and cleaning out at existing side orainage ditches•.
3. Replace ar.d repair dike work as needed.
4. Backfill beneath lining with sand and gravels as needed.
5. Repair cracks in lining, including renoval of displaced

sections and replacing to near ~~iform grade as possible.

We propose that t~e Service enlarge the existing inlets and provide
two additional inlets as indicated above.

g. Esti~ated cost of Service repair work: $5,000.00.

h. A CO?y of flood da~age report prepared by the State Conserva
tion Engineer with a photo is attached.

7/! //J!;y.' .
M. E. Str6n;f
Sta te Conser'ra tioni st

cc: Paul Tilke~, ~·.?U

"
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TO:
M. E. St:-on-::l
St3te Conservaticnist

November 15, 1971 Ralph Arrington and I acco~?anied~Lee Ohsiek,
L Assistant Engi:1ec:- of "':he Flood Control District of J~3ric':)p3

Cou..~ty., to the Povre:-line Cha::nel. vie were met at the site by
George Sn']la:1c", A rt~~on:1:li3:::;"Jncc s'..::-vey '..,.35 m3cc of the type
and ey.te:-. t cf st':'!'"::1 c1.".::l':;~ -::0 "':h!: conc:-e te 1 iner:·~n;:;-i-O\nd
-.-----....---------;~---;~-'.::... ---;-;--- ._-------- .- -.
the repai:-s con~~d~rc~ r0~~~d. I~ W~~ agr~Ad th~t 3 oo~y of
th.is jci.:1-:: r-cpo-:-':: ,-:ould :!~ :;~:;t to t:1C Flood_Cont:-ol Dist"rict
fer t~~i~ ~nf~~~~i0n.

Our findin'J5 are as follcws:

1. Arch pipe inlet - Vineyard Plcodway, approx. Sta. 7+87

D:lT!'S"JC: THO 15" to 24" EJ::.~nns holes, one on each side of
pipe, near the top of the pipe.

Cause: S~ttlc~ent of pip'~ :,11o~rcd piring to cocu:- alo;"!]
the urr-e r en :-th can t:iC t :=one.

Repair: Trench nnd excavate the dike fill along the
..

f?l.pC

backfill, -compacting in place with vibrator com
pactors. (8-10 cu.yos, needed).

2. Powerline Channel, St3. 35+75, southside

Damaqe: Hole'eroced beneath concrete lining, A~?rcx. ~o

ft. in leng~h ~y 8 ft. in d~?th, wi~h ave~ege

thickness of 6 inches.

Cause: Side d:-5in~G~ ovcr:low in~o cracks bene3th concrete
lining. Water flow e:-oded larger zone ~eneath

lining.

Recair: ?reFar~ fr~e :lo~ins ~~nd slur:-y and i~jec~ i~to

eroded zone (3-5 cu.yd~. needed)

3. Pow~rline Ch3:1n~1, 5:3. 72~O, scuthside

Detr.ace: Hole e~:Jded ::erleath cC:-.cr~~e li:1:"~], =,;;,rc:c ':."""
·N'ide, 2-5 =.... ~. cetJ~~, ::.~d 3"_~ft 3·...·e~~';e

1"\
l/ -'\
./ \\!. : I ...

~
"-\ j,
\ ' .... ---' : /". 0- .'.~. ----

. "



- ~ -
Side druinJ'Jc o'/crfloH into zone beneath concrcte
lining.

Prepare free =lo....·ing ca.nd slurry and inject into
eroded zone (l~ to 2 cu. yds.),

4. Power-line Crunnel, St·"}. 59+00, south:::;ice inlet.-·

D:lm3Cl e :

c~ u::c:

Reoair:

Backfill arQund nc.;c\·;·:tll e:.-oded a·Ns-y. Some ninor
erosion ':>cne~1'th lining in 5rea adj3cent to heo.d\V311.

Ap~roy.i:n~'l:f'i.:; 1.0 ft. d':pti'i of fl0'.1 OVCI,' crczt o£

inlet. ·...'.,tr~r: £lo'_icJ ':'1t"CJUI,tl c:'.:Sd',;'1ll t.lIl<.l ove;:rflo""L:d
linin~. L~ ... cY.fi1.1 ul"Qund hl: ...l\.h:ull WaS inwdequ::J,t(~.

Rebuild b3nk nro~~d dO'Nnstream headwall to an eleva
tion above concrete. (Approxim3tely 2 eu.yds.
needed) •

5. Powerline Channel, Std. 105+00, northside

,
G:lu:::;c:

Erosion b~~e~th cc~c:.-ete lining, creating hole 30 £7.
~Nice, 8 f1:. c~ep, 4 11 1:0 6 11 in 'thick..."1ess. ;l.. dditior~::i:!.

headeutting caused· a hole .5 1 wide cy 10 ft. lon~ and
3 ft. in d8p~h adj~~e~t to lining.

Side drain~ge overf19w into cr~cks beneath lining.

Reoair: Place 5 cu. yds •. of g:.-avelinto bulk of eroded zone;
then prepa~e a?proxi~~tely 2 cu.yds. of sand slurrj
and ~nject into eroded zone beneath lining.

ScJu"dtt/e-g. Powerline Channel, Sl:a. 156+00, southside-roy' rtpJ~o(,..M.tiCf -=-
Darr.aae: Lcngit~d:~~l ~=ack :~ll length of 325-fcot section

at base of south lining slope. Lining rot~ted ane
lifted a?£JI:'oxi~ate ly 3';:'nch offse t ane cba';".:;e in
invert s::c;~.· Displaced 3"-4" from adjacent linins
along slo?e 5t ccnt=:ction joint. Erosicn ~ene3t~

lining crc~t~d hole 25 ft. ~ide, 6 ft. dee; and l =~.

to 3 ft. thick.



M. E. lC·71

C~113'3:

- :3 -

Side dr=ir~ge overflo~

Side d~~in59~ prececed
in sufficient qucntity
it northw3rd. As side
flow in~re~sed, lining
of 3 11 to 4" offset and
occurred.

into cracks beneath lining.
f J.c..: in conc::-ete channel and
to uplift lining, rotating
drClinage receded and channel
settled back into Dosition,-. ....

cracking at base of juncture

rt~~3i~: Fill bulk of e::-odcd are~ with ap~roxirrately 3 cu.yds.
of gravels; then inje~t u~pr0xim3tely 5 cu.yds.
sand slur::-y into zones beneath ~ining. No concrete
::-ep.:J.ir r.C'-':l:~,':":~H·:I at this locution.

?c~crline Ch~nncl, StJ. 167+0C, southside.

,

Cornc~e :

C:'.U3C:

Lining rot~tcd appro~irr~t~ly 3 inches and uplifted
wi th an off:_>~t ::lpproxirr..:l te ly G inches from adjacent
slab at ccn~=~cticn joint. Erosion bene~th lining
eroded hole 150 ft. long, 6 ft. deep and 0.3 to 2 ft ..
wide. C=j~~~nJ cf base occurred as it was loaded
from chann~l flow.

Side drair..:.;e overflo...·j in"Co cracks cenea th linin~

caused uplift and rbtation~ Cracking of base
occucred d::: "the lini;,.~ set'tled buck into place and
was loaded with channel flow.

P •..eoaJ.r:

Power line
sides)

Provide a 25-ft. side inlet overpour structure along
the south side. 8reak out and replace approxirrately
140 sq. ft. of ~ining near upstream contraction joint _
and approxirr~tely 40 sq. ft. of-lining at the down
stream eXfa~sion joint. Fill bulk of e::-oded hole wit~

gravel {approxir.ately 25 eu.yds.) and inject free
flo,'<'ing s::.nd slu:"!"'} into dce?er cracks, 3l?!?!:"oxir-atcl::
5, cu.yds.

C1annel, Sta. 214+50, side inlets (nort."1 and soul:h

Southside -

Da"aqe: ~i;ht win; w=.ll of inlet st~cctu!:"e uplifted the lininG
ro"t':l."Ced a:::cu"C the leEl: side ·...all, cracking wing '.-;al:3
3:1(..! inl~t hc:c.c·....·3.11. Sl0tJ~ of linins c=ackec ::'elc~·;

ri;ht sid~ ·N~=.l:. Sije c=.;..l':':iag~ o·,ler".flc~·r i:1."Co c=,,:,,:,:~

bene3th li~!~S e=cde~ hele al~~g 100 ft. U?5~=e~:t .~_

side inl~ t.

.,...... ,',-'-, ''''', ,'.



R~~3lr: Enlar3e inlet by extending apron, side wall, and wing
10 f1;. do·.ffictre<l~;l. Refill et"oded areas ,-lith s.:..nd
slur=y, ~ppr-oxirn~tely.6 cu.ydc.

- 4 -

C-::U3~: 5ice ,.ir;,;,in:J.gc cxceeded c3.f-~city of inlet, overfloHing
around wing ~~lls euch sid~. Overflow entered
beneath lining, causing u~lift and displacement. Erosio:
created hole beneath lining.

Rccair: Enlargc inlet an udditicnal 10 ft. upstream to expansion
joi:1t. Drc.Jk out :md :>~?lce lining COW:1i,·:~rJ on 3

u

':50

from right ·.... it.g 5idc:,.,'311. Comfdct earth fill around
;,.;{n·] -';";-U;-;-----p'Ill in tNine::r aike across road. Fill
ercc~d z':.m~G Le.,~w.th l-lninu ;,.;":'th cund slurry (apprcxi
rn~taly G cu.yd~;.)

Nortb::;i.de -

r::::ur",ioe: Overflo..., i,'/QterS enlarged beneath lining, eroding:;> hole
80 ft. in length, 8 ft. deep, and 3 inches w~de.

CJ.U:::;C: Side droill:lgt: flow eXCI=ct.ieu the cap.:lci ty of inh:t
Gt=uctur(;,~llo·....!.ng ove=flow of lining along upstrE::aIT~

reach.

5CWrJ(8'~V
Ytt~1Jf; . PO'.·:eclinc Cin:mel, 5t'J. 222+00, nor-til:';iuc

p-z-."3-f't--J-70 D.1m."J.C!c: O'Jet'flo,-I ~1..:(.:fJ·.1SI..: upliftel.! linlnu ~lope, crucking neur
-r17 'l;vJ bcJ.se of south slope for '50 ft. length, disf:Jlaced aEJproxi

rnately 3 inches. Eroded hole created beneath lining.

Cause: Side drain3ge overflow u?lifted nQrth ba~k of lining
rotd~in~'tow~rd south b3n~.

(~~~roxim:tely 5 cU' J

Powerline Ch3nnel~ 5t.:... 252+75, northside and southside, alo~g

General ~~tors ?rovL,~ Ground

D~m2.je: Side cir~ in~ge ovc::flo·.... entered beneath lir.in] ::oth ci,ce.3
of chan~el. South side 80 ft. long, 8 ft. deep and 2"-3"
wide. North :::;ldc, 150 it. 10n~.1J G it. deetJ, 2 to 6 i;.
wide. He~~J he~dcutting along north side. Lining only
sli9ht~y di.;;,lJ.Ct<L

_____- ..'"':""•.~.-.-:">'__' .~.• ---=- ....::....:..:.:::~2~.:..:.:::.,'·-·c..:·:._· =- _



- 5 -

:J 1:-'°:' [1,.1'4·~rl·: '11""["1 \~"Il'-':",1 r"!l.t"l,(':: ['to(,Vi'IltJ (~r·c)llC1.(i:.~

[.:w..;': ty,/-;"tlf:l to Ch'.IIIC~••·l .:xccc<J .. ·d C~'[);'city of
single C~~ inlet and overflodcd lining.

Replace the :,ulk cf the eroded zone .ri th gr3velly
b3ckfi 11 approxim:;tely 150 cu. yds . Fill smi:lller
crackS wi"th 'sand slurry approximately: 15 cu.yds.

/if--
'-' /.;:'

TU!:Cl'~: t·

/---1
.,; ~.

,.·r
I r...._- ..
J. J .

Install approximately 20 ft. wide overflow inlet
to c~r~y excess h~t~rs.

[-:..----

cc:

.. S t~~t;'f":

J'
Col. Lowry
G. Helsh
J. Hicke r50n

,
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SOIL PROPERTIES

Unified
Soil Property Compression I Consolidation Expansion Shear Strength Water Soluble

Station Depth
Soil Initial Dry Initial Total Void Surcharge Expansion Max. Swell

Test
Matter. PPM

Number Feet Density Water Surcharge . Compo Pressure C 0 Remarks
Class KSF Ratio. KSF % Method KSF Deg.pcl . Conlenl% % KSF Salts Sulfales

224+25 4-5 CL 98 15.8 0.10 +8.6 1.3

94 16.5 0.10 +7.7 1.3

78+00 4-5 105 9.4 0.10 +2.1 1.3

Note: Initial Dry Density and Initial Water Content are in-situ values unless otherwise noted.'

Shear Strength Test Method Remarks
OS Direct Shear 1. Compacted density (approx. 95% 01 ASTM 0698 max. density
Q.S. Direct Shear (saturated) at moisture content slightly below optimum). .,

UC Unconfined Compression 2. Compacted density (approx.95% of ASTM 01577 max. density
!J..ll Unconsolidated Undrained at moisture content slightly below optimum).

CU Consolidated Undrained wlpore press. 3. Submerged to approximate saturation JOB NO.
CU Consolidated Undrained 4. Dry Density determined from one ring
CO Consolidated Drained of a multiring sample

5. Visual Classification
NOTE:

REVIEWED BY

O. Clark. P.E.

Soil Properties

1------',i;~~;i'.~~·-----------------------'zl~f;t(f~
,I

WESTERN TECHNOLOGIES INC.
Date: 11-11-91 IFigure Numr' <Sl,,>, 1
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SOIL PROPERTIES

Unified
Soil Property Compression I Consolidation Expansion Shear Strength' Water Soluble

Station Depth
Soil Initial Dry Initial

Surcharge Total
Void Surcharge Expansion

Max. Swell
Test C (2)

Malter, PPM
RemarksNumber Feet Density Water Compo PressureClass KSF Ratio KSF % Method KSF Deg.pcf Content % % KSF Salts Sulfates

224+25 4-5 CL 98 15.8 0.10 +8.6 1.3

94 16.5 0.10 +7.7 1,3

78+00 4·5 a. 105 9.4 0.10 +2.1 1,3

PREPARED

s. Pataray

REVIEWED BY

D. Clark. P.E.

Soil Properties5. Visual Classification
NOTE:

Note: Initial Dry Density and Initial Water Content are in-situ values unless otherwise noted.

Shear Strength Test Method Remarks
OS Direct Shear 1. Compacted density (approx. 95% of ASTM 0698 max. density
QS Direct Shear (saturated) at moisture content slightly below optimum). . '\

UC Unconfined Compression 2. Compacted density (approx. 95% of ASTM 01577 max. density'
!..!.U. Unconsolidated Undrained at moisture content slightly below optimum).

CU Consolidated Undrained w/pore press. 3. Submerged to approximate saturation JOB NO. 212,1K~971'
CU Consolidated Undrained 4. Dry Density determined from one ring
CD Consolidated Drained of a multiring sample

WESTERN TECHNOLOGIES INC.

L--_-:~};~1~;i;;.,!.!!"---------------------i1?~1j~1i~y:-------...L..D-a-t-e:--1-1--_1_1-_9_1__L.IF_i_gU_r_e_N_U-:~V,~lli]:~·__1_-,
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SOIL PROPERTIES

Unified
Soil Property Compression I Consolidation Expansion Shear Strength Water Soluble

Station Depth
,Soil Initial Dry Initial Total

Void Surcharge Expansion
Max. Swell

Test
Maner. PPM

RemarksNumber Feet Density Water
Surcharge

Compo Pressure C 0
Class KSF Ratio KSF % Method KSF Deg.pcf Content % % KSF Salts Sulfates

224+25 4-5 CL 98 15.8 0.10 +8.6 1,3

94 16.5 0.10 +7.7 1,3

78+00 4-5 a.. 105 9.4 . 0.10 +2.1 1,3

"

Soil Properties

Note: Initial Dry Density and Initial Water Content are in-situ values unless otherwise noted.

Shear Strength Test Method Remarks
OS Direct Shear 1. Compacted density (approx. 95% of ASTM 0698 max. density
00 Direct Shear (saturated) at moisture content slightly below optimum).

UC Unconfined Compression 2. Compacted density (approx. 95% of ASTM 01577 max. density
.u.u. Unconsolidated Undrained at moisture content slightly below optimum).

CU Consolidated Undrained wlpore press. 3. Submerged to approximate saturation JOB NO.
CU Consolidated Undrained 40 Dry Density determined from one ring
CD Consolidated Drained of a multiring sample

50 Visual Classification
NOTE:

2121K9971
, ·l

REVIEWED BY

Do Clark. PoE.
PREPARED

L.----"(~~~:i~~·- --------------------.,.--';i~lJ;
.1

WESTERN TECHNOLOGIES INC.
Date:
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3\

20

AMOUNT

AMOUNT

J 1D

/)~

25

. 30

Sub-Total

TOTAL

'B. DATE

9

SUB.

26 ESTIMATED
FREIGHT

.:L~:"';';: :;\<
,-..... ,:" ;.~ .;....../

15 16 17 18 \9
BUDGET ACC. UNIT
OBJECT UNE QUANTtTY ISSUE UNIT PRICE

Z 55rlrD
~

11. SHIP TO: (Consignee and Destination)

501/ C"l1j~vvp..TJ';"! >~YV'rtcee Co .7""e. 2.ffO
.? t;JJ E. ..I:~r:J.[,a~tA-HV, d<.<-II'C:
<- A- ~ -() 1"2.- ~
?hle/f"r~, ~ o~C/.? 77rn.' .JILt ()

o INSIDE DELIVERY REQUESTED

8
PURCHASE/DELIVERY

ORDER NUMBER

TELEPHONE NO.

6 7
UNIT FUND
CODE CODE

14

4 5
ORDER
DATE

DESCRIPTION

3
CONTRACT NUMBER

(IfApplicabltl

Ex pan SJu/Y-.5we-11 -r~~

/l/eeJe rJ .,co yo- d B-J t J'1 I- +- .
f~v-l,~-t Ftrrod0!dv{ Re/ttc;r

CSt e J4J71 +/; l-~-n()y

10.

~~7.~~~).,

·-;JCUREMENT REQUEST.,.
~.. " - ~

. ~;;.,rRUCTIONS: Agtncits must provitk
~ntir~s in ulIShad~d ar~as. S~~ r~~rs~.

2
RECEIVING
OFFlCENO.

12 13
UNE ACT..
ITEM COOE

21 FOB POINT

23 REQUIRED DEUVER¥'

(00 IlOI use
ASAP)

28 29 ACCOUNTING CLASSIFICATlON
ACC. I--------r----------~---------r_----_r-------_j
UNE ABC D E DISTRIBUTION

-2 5 10-----1--5---"-3--+---4 1,--4--r 1..-2 -+---2---+-----..,...--
I
I
I

'1

CHECK ONE

0~hase
D~ery

0)

I certify thaI the above Ilems are necessary for use in the public service.

TITLE

SIGNATURE OF AUTHORIZED REPRESENTATIVE
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'rsc-pd-ENG-9
12-74

u. S. DEPARTMENT OF AGRICULTURE
Soil Conservation Service

Fine '.

/ '

Coarse

,- . ". .... . .. . ....~.

•/1

,_. _ MECHANICAL ANALYSIS
/'

Pro jact Po rP'1!IIJIIV£' rtvv. Oote--.;.J.;.,~_"'-,2_-_?__I _
Somplo No.,",,2~~,,--r;..;~;..::o;......_...r...'f_'-_S,--' _. Operator t. //Ii it:!A<

SiEVE ANALYSIS loW''' ;1/ f' --:
%Flner

Wt. Scm,pte, ·A·Jr:··Ory ~r t Z' Sieve Wt. % . Obs. Corr.

Wt:··~pfe ,. Oven Dry 11_....;.::10:::..,/;..,;,.;'S~'):..--.:..:/'...:.;:;t~_ ...__.""-M'1ff~,r__·~rr~",/--t

Wt. Re't:"' No: 4, 'Oven Dr1,__ u_2::.:0~3.:.,;:5;.:;.f__J.;.../7t-_'..:..9...Jf"""J_......:-'7..-;.J.,..;...)--4

OfoRet. No.4 Sieve ),} 405.7'1 b,O -gfj,7 8't 7

0/0 Finer" 'No.4 Sieve [l, 7 GO trOf b. If ~), 1 Sf), 'I

1005.'68" t.O 7t,} 7'1,·f·

200 J,7J ff. 'I b7/1 bb~J
HYDROMETER ANALYSIS

Wt. 'Oisporsed Sample: AIr Dry _ Hydr. No~ _

Jar No. _..... ~,~... oVen DrY 'r'l:'7'7.'.' . ,: ' ''''j
i

....

Hydr. Readin~ Time Temp. Groin Size ero Finer
Calaon . Real. . Corr. (MIn.) ·C (MM) CbS• Corr.

: ~ I ,

2 ' .

. S ..
I

15
.

30

60
••IV~· •.

120



SCS-ENG-361
REV. 2-71

U. S. OEPARTMEN T OF' AGR ICULTURE
SOIL CONSERVATION 3ERVICE

WORK SHEET FOR ATTERBERG LIMITS
LIQUID LIMIT DATA

CD ® Q) 0 Q) ® CD ® Llborltory

~~1~)Can .0. Wet Wt •• Dry Wt. "20 Wt. Empty "t. Dry Soil I "20 .0. III 0.' Simp I.

0-Q) 0)-0) lOWIG)
.umb.r ::::i-~},;

5'tJ "1 /8,)-)' } '/. 7) ~,'I/' //.77 /J/jg 'J-t,7 1/
5' tJ 'f J() tJ 'I J-t,1C/ J7'1 /I,b J 1'1. i 7 J.5 )" If L. L. ,. }f, /
)09' ?-9, bb J-t. ~h 7, hO /I /, tf 1'1, }7 1- ') / J-.)" P.l•• '15'.(/
,';Jf 11,/1 ?-7, r7 ?,'8b // ,)~ If,If J If, t 1£ P. I. = 7,1

L.l. '2

: p.,. L. '"

P. I. =

lol. ::

P.L • •
, P. I. =,

L.L. =
P. L. =
P. I. =

L.L. =
P. L. =

. P. L. =

~$~)L.l. =
P.l. ,. 1·;C{:ili~"

P. I. =
PLASTIC LIMIT DATA

7'1 !§;.£)I 1J./15 j,lk ,7, i? <J' b tit J 8' 0
~Jf 1t.,/7 IJf, r; 'I I 1J 7,'// 7. 'If /l If

-

;

~o

..
•)0 0

CD If£ -.=-...:--:;=- -··.,...4
25 0

~.....
..
•

20
...
E

".

I
I I I

I I
, :

• I I I
, . --

, 11
I' i

COMpleted Dy: _

Checked by: -:-- _

Recorded by: .

Date: _
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TSC-PO- ENG-9
12-74

. I~)··'

u. S. DEPARTMENT OF AGRICULTURE ' .. ~
Soil Conservation Service '~

HYDROMETER ANALYSIS

'-----------------SI~VE ANALYSIS J~£vJ. ,t:tI/1'1 -.
•OJ Coorse Fine

0/0 Finer
WI. Semple I Air Dry 'regs Sieve Wt. <Yo Obs. Carr.

Wt. Somp~, Oven D,ry 10 I. ~ ~ I.r 98'. ~ '1ff. tJ

Wt. Ret. No.4, Oven Dry 20 1,8') J, J "9t,7 IS, 7
0;0 Ret. No. 4 Sieve 0.71 407/17 '1,) CiJ-,; 915

.
77, }-' 60 tI, 87 5:5 g£,o0/0 Finer NO.4 Sieve gt,7

1005.57 t,} fftJ/I' 71, 9f '
.

200 0/)5 "/. b 1(),8' l~. )-

Wt. Dispersed Sample: Air Dry _

Oven Dry ''8:9,'() ~ ..
H~r. No. _

Jar No. _

Hydr. Reading Time Temp, Groin Size <Yo Finer
Colaon Real Corr. (Min.) ·C ' (MM) Cbs. Corr.

; I

2 .'

5

15

30

60

120

, .

•••• tc ,u ,
-) .'. ,~. /, , " ,',,' / .



@ ® () 0 0.> <D CD ® Lnorltory
C.n 10. w.t Wt. Dry 1ft. "201ft • Empty 1ft. Dry 5011 I "20 10.1110•• S.mpl.

®-Q) Q)-G) 10®,G> lu,.".r

)&0 /1.71 )-}. '8'if '1.tS I//i 2" /0.90 4Y,5 30
)() I ;-!:15" )- J tJ 'X. l), ;7 / /, III II hi Jlf. Y )-£ l.l.'· 'I f. 7
)tJr ;;-7. 9'9 J-J. 7 j 5. }-h //,f13' /1 If LJl,)- ;;;-/ ... l. • )/. ~

SI) 75 ?-o ;-}, "7f(} ! .1./0 :11 7 () /I,())- 0/7.0 /-7 ".I.AI ;-:J.ff
)t/ } ;J.h,t f )-/,67 t/,1 a-' //,8i 9. '8 J .f~,7 Ii'
)' t1 h 'J-Ztb J-},t1¥ , b)- II 51 /~,)/ 'i' i. ) /r.J l.l" •
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SCS - ENG- 361
REV. 2-71

U. S. OEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

WORK SHEET FOR ATTERBERO LIMITS
LIQUID LIMIT DATA

fl~ CPEA j./v£

'.T.4 . ) ) 11-1)- 'i'

1(:)' I

PLASTIC LIMIT OATA
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CONSTRUCTION SPE_GJFICATIOH

L.JTRUCTt1RE_~..9VAL

The work shall consist of the removal, salvage and disposal of structures (including
fences) from the designated areas.

2.

Each structure unit to be removed will be marked by means of stakes;" flags, painted
markers or other suitable 'methods.

All structures designated in the contract for removal 5hall~be removed to the
specified extent and depth.

Structures that are designated to be salvaged shall be carefully removed and neatly
placed in the specified storage areas. Salvaged structures that are capable of
being disassembled shall be dismantled into individual members or sections. Such
structures shall be neatly match marked with paint prior to disassembly. All pins,
nuts, bolts, washers, plates and other loose parts shall be marked or tagged to
indicate their proper locations in the structure and shall be fastened to the
appropriate structural member or packed in suitable containers. Materials from
fences designated to be salvaged shall be placed outside the work area on the
property from which they were removed. Wire shall be rolled into unifonn rolls of
convenient size. Posts and rails shall be neatly piled.

5. DISPOSAL OF REFUSE MATmJALS-

Refuse materials resulting from structure removal shall be burned or buried at
locations shown on the drawings or as specified in Section 7 of the specification.

6. ~S!JREMENT AND PAYMENT

For items of work for which specific lump sum prices are established in the
contract, payment for structure removal will be made at the contract lump sum price.

Such payment will constitute full compensation for all labor, equipment, tools, and
all other items necessary and incidental to the completion of the work.

Compensation for any item of work described in the contract but not listed in the
bid schedule will be included in the payment for the item of work to which it is
made subsidiary. Such items and the items to which they are made subsidiary are
identified in Section 7 of this specification.

':'-".'-.'-
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·7. .ITI;HS OF WORK AND CONSTRl1CTION DETAI.~S

Items of work to be performed in conformance with this specification and the
construction details are:

(a) Bid Item 1, S1;ructUl::.~ Removal - C.baQJ)~~ Linip..i:

(1) This item consists of the removal and disposal of concrete lined sections
and portions of sections as shown on the drawings.

(2) Disposal of channel lining materials shall be the responsibility of the
contractor and shall be disposed of away from the job site.

(3) In Section 6, ~easurement and Payment~ payment will include compensation
for subsidiary items: Pollution Control; Removal of Water; and
Excavation. .

Powerline Floodway Repair 3-2 10/91
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QQNSTRUCTION_SPEC1FIG..ATION

_~QI.LT}TION CONTROL

l.o\SG-OPE
:

The work shall consist of installing measures or performing work to control
erosion and minimize the production of sediment and other pollutants to
water and air during construction operations in accordance with these
specifications.

All materials furnished shall meet the requirements of the Material
Specifications listed in Section 8 of this specification.

The work and measures shall include but not be limited to the following, as
shown on the drawings or as specified in Section 8 of this specification.

Stagin~ Earthwork Activities - The excavation and moving of soil
materials shall be scheduled so that the smallest possible areas will be
unprotected from erosion for the shortest time feasible.

Seedin-E - Seedings to protect disturbed areas shall be done as specified on
the drawings or in Section 8 of this specification.

Mulching - Mulching shall be used to provide temporary protection to soil
surfaces from erosion.

Diversions - Diversions shall be used to divert water away from work areas
and/or to collect runoff from work areas for treatment and safe
disposition.

Stream Crossings - CuIverts or bridges shall be used where equipment must
cross streams.

Sediment Basins - Sediment basins shall be used to settle and filter out
sediment from eroding areas to protect properties and streams below the
construction site.

Straw Bale Filt~ - Straw bale filters shall be used to trap sediment from
cu-eas of limited runoff. Bales are temporary and shall be removed when
permanent measures are installed.

Waterways - Waterways shall be used for the safe disposal of runoff from
fields, diversions and other structures or measures.

-.
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~. CHEMICAL poLLUTION

The Contractor shall provide watertight tanks or barrels or construct a
sump sealed with plastic sheets to be used to dispose of chemical
pollutants (such as drained lubricating or transmission oils, greases,
soaps, asphalt, etc.) produced as a by-product of the project's work. At
the completion of the construction work, sumps shall be voided without
causing pollution as specified in Section 8 of this specification.

Sanitary facilities such as pit toilets, chemical toilets, or septic tanks
shall not be placed adjacent to live streams, wells, or springs. They
shall be located at a dist~ce sufficient to prevent contamination of any
water sources. At the completion of construction work, facilities shall be
disposed of without causing pollution as specified in Section 8 of this
specification.

5 • AIR-ELLL.lIT.I.QH .

Local and state regulations concerning the burning of brush or slash or
disposal of other materials shall be adhered to.

Fire prevention measures shall be taken to prevent the start or the
spreading of fires which result from project work. Fire breaks or guards
shall be constructed at locations shown on the drawings.

All public access or haul roads used by the contractor during construction
of the project shall be sprinkled or otherwise treated to fully suppress
dust.

6. MAINTENAN~VAL. AND RESTORATlQ.N

All pollution control measures and works shall be adequately maintained in
a functional condition as long as needed during the construction operation.
All temporary measures shall be removed and the site restored to as nearly
original conditions as practicable.

7. ~ AND PAYMENT

Compensation for any item of work described in the contract but not listed
in the bid schedule will be included in the payment for the item of work to
which it is made subsidiary. Such items, and the items to which they are
made subsidiary, are identified in Section 8 of this specification.

--
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8. ITEMS OF WORK AND CONSTRUCTION DETAtLS

Items of work to be performed in conformance with this specification and
the construction details are:

-.
(1) This item consists of all work required to control" or reduce

. pollution.

(2) The contractor is required to adhere to all applicable local,
State and Federal laws and regulations pertaining to the
control of pollution as may result from cpnstruction of this
project. These laws and regulations include but are not
limited to:

(a) The "Policy on construction and related activities in
water" adopted April 13, 1977, by the Water Quality
Control Council of Arizona.

(b) The Clean Air Act(~2 U.S.C. 1857 et seq. as amended by
Pub. L. 91~60~) Section 11~, and Section 308 of the
Federal Water Pollution Control Act (33 U.S.C. 1251 et
seq. as amended by Pub. L. 92-500) relating to
inspection, monitoring, entry, reports, and information
as well as the other requirement of these sections.

(3) The Contractor is responsible for maintaining air, water, and
vegetative quality within the work area. Methods include:

(a) Establishing turn areas, haul roads, work site access
road, temporary building sites, equipment yards, etc., in
approved locations, and staging earthwork activities to
prevent contamination of air and water, to minimize
destruction of existing vegetation, and to minimize
erosion.

(b) Operating mechanized equipment at the job site in a manner
that will avoid destruction or removal of trees and
shrubs other than as necessary for construction of the
measure.

(~) Under Section 2, Materials, no material specifications are
required.

(5) Under Section 3, Seeding, no seeding is required.

Powerline Floodway Repair 5-3 10/91



(6) Section~, Chemical Pollution, prior to the completion of the
job the Contractor shall provide a plan, for approval by the
Contracting Officer, to void sump areas and dispose of sanitary
facilities as applicable.

(7) Section 7, Measurement and Payment, no separate payment will be
made for this item. Compensation for this work will be
included in the payment for Bid Item 1, Structure Removal.

Powerline Flooway Repair 5-~ 10/91



CONSTRUCTION SPECIFICATION

7. CONSTRUCTION SURVEYS FOR LAYOUT. CONTROL AND MEASUREMENT

The work shall consist of performing: (1) all specified su~~eys for
layout of work and construction controls, and (2) quantity surveys and
computations for progress payment estimates. It includes furnishing
all necessary equipment, personnel and material to perform the surveys
required by the methods specif~ed. .~

2. EQUIPMENT AND MATERIALS·

Equipment for construction surveys shall be of a quality and condition
to provide the required accuracy. The equipment shall be maintained
in good working order and in proper adjustment at all t1mes. Records
of calibration tests, accuracy checks and adjustments shall be
maintained and be available for inspect~on by the Contracting Officer.

Materials include all the necessary field notebooks, stakes.
templates, platforms, equipment, spikes, steel pins, tools, and all
other items necessary to perform the work specified.

3. QUALITY OF WORK

All work shall follow recognized professional practice and the
standards of the industry unless otherwise specified in Section 9.
The work shall be performed to the accuracy and detail appropriate for

. the type of job. Notes, sketches, and other data shall be complete,
recorded neatly, legible, reproducible and organized in a manner that
will allow reproduction of copies for job documentation.

All computations shall be mathematically correct. Computations shall
include information to identify the bid item, date, and who performed,
checked and approved the computations. Computations shall be legible,
complete and clearly document the source of all information used
including assumptions and measurements made.

If a computer program is used to perform the computations, a copy of
the program, with user information, shall be submitted with the first·
set of computations. Computer generated computations shall show the
input data used including the source of all information used and
software assumptions.

The elevations of permanent and temporary bench marks shall be
determined and recorded to the nearest 0.01 foot. Differential
leveling and transit traverses shall be of such precision that the
error of vertical closure in feet shall not exceed plus or minus 0.1

SCS-NEH-20
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times the square root of the traverse distance in miles. Linear
measurements shall be accurate to within 1.0 foot in 5000 feet, unless
otherwise specified in Section 9. The angular error of closure for
transit traverses shall not exceed 1.0 minute times the square root of
the number of angles turned.

Slope stakes shall be placed, as a m1n~um; at 100 foot stations.
breaks in the original ground surface and at any other intermediate
stations necessary to insure accurate location for construction layout
and measurement. Slope stakes and cross sections shall be
perpendicular to the centerlin~. Significant breaks in grade shall be
determined for cross sections.' Distances shall be measured ~

horizontally and recorded to the nearest 0.1 foot. Side shots for.
interim construction stakes may be taken with a hand level.

Unless otherwise specified in Section 9, measurement for stationing
and establishing the location of structures shall be made to the
nearest 0.1 of a foot.

Elevations for concrete work, pipes and mechanical equipment shall be
determined and recorded to the nearest 0:01 foot. Elevations for
earth work shall be determined and recorded to the nearest 0.1 foot.

~. PRIMARY CONTROL

The baselines and bench marks fo~ primary control, necessary to
establish lines and grades needed for construction, are shown on the
drawings and have been located on the job site.

These baselines and bench marks shall be used as the origin of all
surveys, layouts and measurements to establish construction lines and
grades. The Contractor shall take all necessarj precautions to
prevent the loss or damage of primary control points.

5. CONSTRUCTION SURVEYS

Prior to commencement of work requ1r1ng contractor performed surveys,
the Contractor shall submit in writing to the Contracting Officer for
approval the name, qualifications and experience of the individuals to
be assigned to the job.

Contractor performed surveys shall consist of the work necess~l for:
(1) establishing line and grade for all work, (2) setting slope stakes
for all wo~k, .(3) ~hecking and any supplemental or interim staking,
(~) estab11sh1ng f1nal grade stakes, (5) performing quantity surveys,
measurements and computations for progress payment and (6) other
surveys as described in Section 9.

SCE-NEH-20 7-2 3/90



6. STAKING

Prior to the commencement of work on any item the construction staking
required for that item shall be completed. Construction staking shall
be completed as follows, or as otherwise specified in Section 9:

a. Clearing and grubbing - the boundary of the clearing and grubbing
areas shall be staked or flagged at 200 foot intervals, or closer
if needed, to clearly mark the limits of work. .

b. Excavation and fill - slope stakes shall be placed at the
intersection of the specified slopes and ground line. Slope~
stakes or the reference stakes for slopes shall be marked with
the stationing, required cut, slope ratio and horizontal
distance. Offset reference stakes and hubs shall be placed, 3S a
minimum, at 100 foot statio~s, and shall be placed on at least
one sjde of specified excavations and on both sides of specified
fills. ~

c. structures ~ centerline and offset reference line stakes for
location, alignment and elevation shall be placed for all
structures.

7. RECORDS

All survey data shall be recorded in fully identified,standard hard
bound engineering survey field notebooks with consecutively numbered
pages. All field notes and printed data shall include the purpose or
description of the work, the date the work was performed, weather
data, sketches and the personnel who performed and checked the work.
Electronically generated survey data and computations shall be bound,
page numbered and cross referenced in a bound field notebook
containing the index for all survey data.

The construction survey records shall be available at all times during
the progress of the work for examination and use by the Contracting
Officer and copies shall be made available to the Contracting Officer
upon request. The original field notebooks and other records shall be
turned over to and become the property of the Contracting Officer
prior to final acceptance of the work.

Complete documentation of computations and supporting data for
progress payments shall be submitted to the Contracting Officer with
each invoice for payment as specified in Section 9.

8. MEASUREMENT AND PAYMENT
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Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the item
to which they are made subsidiary are identified in Section 9 of this
specification.
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. . Subsidiary Item, Surveys

(1) This item consists of furnishing personnel, equipment,
materials and performing surveys required to construct the
Powerline Floodway Repair .

.
(2) In Section 5 "other surveys" shall include those requir~d

for computation of final quantities and preparation of as
buHt drawings.

(3) The Contractor shall provide the Government Representative
'at the beginning of each work week a schedule of surveys to
be performed that week.

(4) Base lines and bench marks for primary control are located
on the south side of the Hoodway. .

(5) Any primary control monuments damaged or destroyed by the
Contractor due to negligence will be replaced by the
Government at the Contractor's expense. The actual cost to
the Government for repLacing the primary control monuments'
will be deducted from payments due the Contractor.

(6) All entries shall be consistent with Soil Conservation
Service TR-62, "Engineering Layout, Notes, Staking and
Calculations".

(7) No separate payment will be made for surveys. Compensation
for this item will be included in Bid Item 1, Structure
Removal, and Bid Item 3, Concrete Channel Lining.

Powerline Floodway Repair
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CONSTRUCTION SPECIFICATION

8. MOBILIZATION

The work shall consist of the mobilization of the Contractor's forces
and equipment necessary. for performing the work required under the
contract. Mobilization will not be considered as work in fulfilling
the contract requirement for co~encement of work.

Mobilization shall include the cost for transportation of~personnel,

equipment, and operating supplies to the site; establishment of
offices, buildings; and other necessary facilities at the site not
covered in specific bid items, and other preparatory work at the site.
The cost of the entire amount of premiums paid for performance and
payment bonds, including coinsurance and reinsurance agreements as
applicable shall be paid upon request when evidence of full payment to
the surety has been provided to the Contracting Officer.

Work done under this specification shall not include mobilization for
any specific item of work for which payment for mobilization is
provided elsewhere in the contract.

The specification covers mobilization for work required by the .
contract at the time of award. If additional mobilization costs are
incurred during performance of the contract as a result of changed or
added items of work for which the Contractor is entitled to an
adjustment in contract price, compensation for such costs will be
included in the price adjustment for the item or items of work changed
or added.

2. PAYMENT

Payment will be made as the work proceeds, after presentation of
invoices by the Contractor showing his own mobilization costs and
evidence of the charges of suppliers, subcontractors, and others for
mobilization work performed by them. If the total of such payments is
less than the contract lump sum for mobilization, the unpaid balance
will be included in the final contract payment. Total payment will be
the lump sum contract price for mobilization, regardless of actual
cost to the Contractor.

Payment will not be made under this item for the purchase costs of
materials having a residual value, the purchase costs of materials to
be incorporated in the project, or the purchase costs of operating
supplies.

Payment of the lump sum contract price for mobilization will
constitute full compensation for all labor, materials, equipment, and
all other items necessary and. incidental to completion of the work.
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3. ITEMS OF WORK AND CONSTRUCTION DETAILS

Item of work to be performed in accordance with this specification and
the construction details are:

a. Bid Item 2. Mobilization

(1) This Item consists of.,the mobilization of the Contractor's
equipment and forces for the repair of the Powerline

,Floodway.
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~ONSTRUCTION SPECIFICATIQN

2.l........--.-E-XCAY.::ATJON

1. :

The work shall consist of the excavation required by the drawings and
specifications and disposal of the excavated materials.

-----
Excavation will be classified as co~on excavation or ~ock excavation
in accordance with the following definitions or will be designated as
unclassified.

Common excavation shall be defined as the excavation of all materials
that can be excavated, transported, and unloaded by the use of heavy
ripping equipment and wheel tractor-scrapers with pusher tractors or
that can be excavated and dumped into place or loaded onto.hauling
equipment by means of excavators having a rated capacity of one cubic
yard and equipped with attachments (such as shovel, bucket, backhoe,
dragline or clam shell) appropriate to the character of the materials
and the site conditions.

Rock excavation shall be defined as the excavation of all hard,
compacted or cemented materials the accomplishment of which requires
blasting or the use of excavators larger than defined for common
excavation. The excavation and removal of isolated boulders or rock
fragments larger than one cubic yard in volume encountered in
materials otherwise conforming to the definition of common excavation
shall be classified as rock excavation.

Excavation will be classified according to the above definitions by
the Engineer, based on his judgment of the character of the materials
and the site conditions.

The presence of isolated boulders or rock fragments larger than one
cubic yard in size will not in itself be sufficient cause to change
the classification of the surrounding material.

For the purpose of this classification, the following definitions
shall apply:

Heayy ripping equipment shall be defined as a rear-mounted, heavy
duty, single-tooth, ripping attachment mounted on a tractor having a
power rating of 200-300 net horsepower (at the flywheel).
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3.

Wheel tractor-scraper shall be defined as a self-loading (not
elevating) and unloading scraper having a struck bowl capacity of 12
20 yards.

Pusher tractor shall be defined as a track type tractor having a power
rating of 200-300 net horsepower (at the flywheel) equipped with
appropriate attachments.

UNCLASSIFIED EXCAVATION

Items designated as "Unclassified Excavation ll shall include all
materials encountered regardless of their nature or the mariner in
which they are removed. When excavation is unclassified, none of the
definitions or classifications 'stated in Section 2 of this
specification shall apply. ~

4, . BLASTING

The transportation, handling, storage, and use of dynamite and other
explosives shall be directed and supervised by a person of proven
experience and ability in blasting operations.

Blasting shall be done in such a-way as to prevent damage to the work
or unnecessary fracturing of the foundation and shall conform to any
special requirements in Section 12 of this specification.

5. USE OF EXCAVATED MATERIALS

To the extent they are needed, all suitable materials from the
specified excavations shall be used in the construction of required
permanent earthfill or rockfill. The suitability of materials for
specific purposes will be determined by the Engineer. The Contractor
shall not waste or otherwise dispose of suitable excavated materials.

6. DISPOSAL OF WASTE MATERIAL

All surplus or unsuitable excavated materials will be designated as
waste and shall be disposed of by the Contractor at sites of his own
choosing away from the site of the work.

7. BRACING AND SHORING

Excavated surfaces too steep to be safe and stable if unsupported
shall be supported as necessary to safeguard the work and workmen, to
prevent sliding or settling of the adjacent ground, and to avoid
damaging existing improvements. The width of the excavation shall be
increased if necessary to provide space for sheeting, bracing,
shoring, and other supporting installations. The Contractor shall
furnish, place and subsequently remove such supporting installations.
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8. .~~RUCTURE AND TRENCH EXCAVATION

Structure or trench excavation shall be completed to the specified
elevations and to sufficient length and width to include allowance for
forms, bracing and supports, as necessary, before any concrete or
earthfill is placed or any piles are driven within the limits of the
excavation. ~

When the quantities of suitable materials obtained from specified
excavations are insufficient to construct the specified fills,
additionai materials shall be obtained from the designated borrow
areas. The extent and depth of borrow pits within the limits of the
designated borrow areas shall be as directed by the Engineer.

Borrow pits shall be excavated and finally dressed in a manner to
eliminate steep or unstable side slopes or other hazardous or
unsightly conditions.

10. OVEREXCAVATION

Excavation in rock beyond the specified lines and grades shall be
corrected by filling the resulting voids with portland cement concrete
made of materials and mix proportions approved by the Engineer.
Concrete that will be exposed to the atmosphere when construction is
completed shall contain not less than 6 sacks of cement per cubic yard
of concrete. Concrete that will be permanently covered shall contain
not less than ~-1/2 sacks of cement per cubic yard. The concrete
shall be placed and cured as specified by the Engineer.

Excavation in earth beyond the specified lines and grades shall be
corrected by filling the resulting voids with approved compacted
earthfill, except that, if the earth is to become the subgrade for
riprap, rockfill, sand or gravel bedding, or drainfill, the voids may
be filled with material conforming to the specifications for the
riprap, rockfill, bedding or drainfill.

11 • MEASUREMENT AND PAYMENT

F,or items of work for which specific unit prices are established in
the contract, the volume of each type and class of excavation within
the specified pay limits will be measured and computed to the nearest
cubic yard by the method of average cross-sectional end areas.
Regardless of quantities excavated, the measurement for payment will
be made to the specified pay limits, except that excavation outside
the specified lines and grades directed by the Engineer to remove
unsuitable material will be included. Excavation required because
unsuitable conditions result from the Contractor's improper
construction operations, as determined by the Contracting Officer,
will not be included for measurement and payment.
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Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 12 of this
specification.

,"
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Items of work to be performed in conformance with this specification
and the construction details are:

a. $ubsidiary Item, Channel Excavation

1. This' item consists of all excavation required to construct
the concrete channel repair sections as shown on the
drawings.

2. 'Suitable channel excavation and berm material shall be
utilized to reconstruct the channel subgrade and berms
adjacent to the sides of the channel, as approved by the
Engineer.

3. No separate payment will be made for channel excavation.
Compensation for this item will be included in Bid Item 3,
Concrete Channel Lining.

b. Subsidiary Item L Borrow-Excavation, Common

1. This item consists of all excavation required for obtaining
fill material.

2. If existing channel subgrade materials are insufficient to
prepare the subgrade to the design elevations, borrow
material shall be obtained at the location shown on the
drawings.

3. No separate payment will be made for Borrow Excavation.
Compensation for Borrow Excavation will be included in Bid
Item 3, Concrete Channel Lining.
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CONSTRUCTION SPECIFICATION

23. EARTHFILL

The work shall consist of the construction of earth embankments and
other earthfills required by the drawings and specifications.

2. MATERIALS

All fill materials shall be obtained from required excavations and
designated borrow areas. The selection, blending, routing and ~

disposition of materials in the various fills shall be subject to
approval by the Enginee~.

Fill materials shall contain no~sod, brush, roots or other perishable
materials~ Rock particles larger than the maximum size specified for
each type of fill shall be removed prior to compaction otthe fill.

The types of materials used in the various fills shall be as listed
"and described in the specifications and drawings.

3. FOUNDATION PREPARATION

Foundations for earthfill shall be stripped to remove vegetation and
other unsuitable materials or sh~ll be excavated as specified.

Except as otherwise specified, earth foundation surfaces shall be
graded to remove surface irregularities and shall be scarified
parallel to the axis of the fill or otherwise acceptably scored and
loosened to a minimum depth of 2 inches. The moisture content of the
loosened material shall be controlled as specified for the earthfill,
and the surface materials of the foundation shall be compacted and
bonded with the first layer of earthfill as specified for subsequent
layers of earthfill.

Earth abutment surfaces shall be free of loose, uncompacted earth in
excess of two inches in depth normal to the slope and shall be at such
a moisture content that the earthfill can be compacted against them to
effect a good bond between the fill and the abutments.

Rock foundation and abutment surfaces shall be cleared of all loose
materials by hand or other effective means and shall be free of
standing water when fill is placed upon them. Occasional rock .
outcrops in earth foundations for earthfill, except in dams and other
structures designed to restrain the movement of water, shall not
require special treatment if they do not interfere with compaction of
the foundation and initial layers of the fill or the bond between the
foundation and the fill.

-.
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Foundation and abutment surfaces shall be not steeper than I
horizontal to I vertical unless otherwise specified. Test'pits or
other cavities shall be filled with compacted earthfill conforming to
the specifications for the earthfill to be placed upon the foundation.

4. PLACEMENT

Fill shall not be placed until the required excavation and foundation
preparation have been completed and the foundation has been inspected
and approved by the Engineer. Fill shall not be placed upon a frozen
surface, nor shall snow, ice, or frozen material be incorporated in
the fill.

Fill shall be placed in approximately horizontal layers. The
thickness of each layer before compaction shall not exceed the max1mum
thickness specified. Materials placed by dumping in piles ,or windrows
shall be spread uniformly to not more than the specified thickness
before being compacted. Hand compacted fill, including fill compacted
by manually directed power tampers, shall be placed in layers whose
thickness before compaction does not exceed the maximum thickness
specified for layers of fill compacted by manually directed power
tampers.

Adjacent to structures, fill shall be placed in a manner which will
prevent damage to the structures and will allow the structures to
assume the loads from the fill gradually and uniformly. The height of
the fill adjacent to a structure shall be increased at approximately
the same rate on all sides of the structure.

Earthfill in dams, levees and other structures 'designed to restrain
the movement of water shall be placed so as to meet the following
additional requirements:

a. The distribution of materials throughout each zone shall be
essentially uniform, and the fill shall be free from lenses,
pockets, streaks or layers of material differing substantially in
texture, moisture content, or gradation from the surrounding
material.

b. If the surface of any layer becomes too hard and smooth for
proper bond with the succeeding layer, it shall be scarified
parallel to the axis of the fill to a depth of not less than 2
inches before the next layer is placed.

c. The top surfaces of embankments shall be maintained approximately
level during construction, except that a crown or cross-slope of
approximately 2 percent shall be maintained to insure effective
drainage, and except as otherwise specified for drainfill or
sectional zones.
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d. Dam embankments shall be constructed in continuous layers from
abutment to abutment except where openings to facilitate
construction or to allow the passage of stream flow during
construction are specifically authorized in the contract.

e. Embankments built at different levels as described under (c) or
(d) above shall be constructed so that the slope of the bonding
surfaces between embankment in place and embankment to be placed
is not steeper than 3 feet horizontal to I foot vertical. The
bonding surface of the embankment in place shall be stripped of
all material not meeting the requirements of this specification,
and shall be scarified, moistened and recompacted when the new
fill is placed against it as needed to insure a good bond with
the new fill and to obtafn the specified moisture content ana
density at the contact of the in place and new fills.

5. CONTROL OF MOISTURE CONTENT

During placement and compaction of fill, the moisture content of the
materials being placed shall be maintained within the specified range.

The application of water to the fill materials shall be accomplished
at the borrow areas insofar as practicable. Water may be applied by
sprinkling the materials after placement on the fill, if necessary.
Uniform moisture distribution shall be obtained by disking.

Material that is too wet when deposited on the fill shall either be
removed or be dried to the specified moisture content prior to
compaction.

If the top surface of the preceding layer of compacted fill or a
foundation or abutment surface in the zone of contact with the fill
becomes too dry to permit suitable bond it shall either be removed or
scarified and moistened by sprinkling to an acceptable moisture
content prior to placement of the next layer of fill.

6. COMPACTION

Earthfill shall be compacted according to the following requirements
for the class of compaction specified:

Class A compaction. Each layer of fill shall be compacted as
necessary to make the density of the fill matrix not less than the
minimum density specified. The fill matrix is defined as the portion
of the fill material finer than the maximum particle size used in the
compaction test method specified.

Class B compaction. Each layer of fill shall be compacted to a mass
density not less than the minimum density specified.
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Class C compaction. Each layer of fill shall be compacted by the
specified number of passes of the type and weight of roller or other
equipment specified, or by an approved equivalent method. Each pass
shall consist of at least one passage of the roller wheel or drum over
the entire surface of the layer.

Fill adjacent to structures shall be compacted to a density equivalent
to that of the surrounding fill by means of hand tamping or manually
directed power tampers or plate vibrators. Unless otherwise
specified, heavy equipment including backhoe mounted powertampers, or
vibrating compactors and manually directed vibrating rollers, shall
not be operated within 2 feet of any structure. Towed or self
propelled vibrating rollers shall not be operated within 5 feet or any
structure. Compaction by means of drop weights operating from a crane
or hoist will not be permitted.

The passage of heavy equipment will not be allowed: (1) over cast-in
place conduits prior to l~ days after placement of the concrete; (2)
over cradled or bedded precast conduits prior to 7 days after
placement of the concrete cradle or bedding; or (3) over any type of
conduit until the backfill has been placed above the top surface of
the structure to a height equal to one-half the clear span width of
the structure or pipe or 2 feet, whichever is greater.

Compacting of fill adjacent to structures shall not be started until
the concrete has attained the strength specified in Section 10 for
this purpose. The strength will-be determined by compression testing
of test cylinders cast by the Engineer for this purpose and cured at
the work site in the manner specified in ASTM Method C 31 for
determining when a structure may be put into service.

When the required strength of the concrete is not specified as
described above, compaction of fill adjacent to structures shall not
be started until the following time intervals have elapsed after
placement of the concrete.

Structure

Retaining walls and counterforts
(impact basins)

Walls backfilled on both sides
simultaneously

Conduits and spillway r1sers, east
in-place (with inside forms in place)

Conduits and spillway risers, cast-in
place (inside forms removed)

Time Interval

140 days

7 days

7 days

140 days

" .

...
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Conduits, precast, cradled

Conduits, precast, bedded

Cantilever outlet bents (backfilled
both sides simultaneously)

2 days

1 day

3 days

7. REWORKING OR REMOVAL AND REPLACEMENT OF DEFECTIVE FILL

Fill placed at densities lower than the specified minimum density or
at moisture contents outside the specified acceptable range of
moisture content or otherwise ,not conforming to the requirements~Df

the specifications shall be reworked to meet the requirements or .
removed and replaced by acceptable fill. The replacement fill arid the
foundation, abutment and fill surfaces upon which it is placed shall
conform to all requirements of this specification for foundation
preparati?n, approval, placement, moisture control and compaction.

8. TESTING

During the course of the work, the Engineer will perform such tests as
are required to identify materials, to determine compaction
characteristics, to determine moisture content, and to determine
density of fill in place. These tests performed by the Engineer will
be used to verify that the fills conform to the requirements of the
specifications. Such tests are not intended to provide the Contractor
with the information required by' him for the proper execution of the
work and their performance shall not relieve the Contractor of the
necessity to perform tests for that purpose.

Densities of fill requiring Class A compaction will be determined by
the Engineer in accordance with ASTM Method D 1556, D 2167, D 2922 or
o 2937 except that the volume and moist weight of included rock
particles larger than those used in the compaction test method
specified for the type of fill will be determined and deducted from
the volume and moist weight of the total sample prior to computation
of density or if using the nuclear gauge, added to the specified
density to bring it to the measure of equivalent composition for
comparison. The density so computed will be used to determine the
percent compaction of the fill matrix. Unless otherwise specified,
moisture content will be determined by one of the following methods:
ASTM Method 0 2216 or 0 3017.

9. MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 10 of this
specification.
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10. ITEMS OF WORK AND CON~TFUCTION DETAILS

Items of work to be performed in conformance with this specification
and construction details are:

a. g»bsid~ary It~m, Earthfill

1. This item consists of placing and compacting all
earthfill requireq to:

(a) Regrade the operation and maintenance roads and berms
disturbed by the construction operations.

(b) Repair the channel lining subgrade in areas where the
channel lining has been removed as shown on the
drawings.

2. Excess soil materials removed from the channel subgrade
shall be spread uniformly on the adjacent O&M roads and
graded to blend into the existing grades.

3. The maximum rock size placed shall be two (2) inches.

q.. In areas of subgrade that require earthfill, the maximum
thickness of a layer prior to compaction shall be six (6)
inches.

5. Section 6, Compaction, Class C, shall apply. Each layer of
fill shall be compacted with a minimum of three (3) complete
passes over the entire surface area using vibratory plates
or tampers having a minimum rated capacity of 2,~00 pounds
per blow or vibratory rollers which weigh a minimum of 1,000
pounds.

6. The fill material shall contain sufficient moisture such
that when a small portion is taken in the hand and squeezed,
it remains intact when released and does not leave free
water on the palm of the hand.

7. Section 9, Measurement and Payment, no separate payment will
be made for this item. Compensation for this work will be
included in Bid Item 3, Concrete Channel Lining.
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CONSTRUCTION SPECIFICATION

31. CONCRETE

1. SCOPE

The work shall consist of furnishing, forming, placing, finishing and
curing portland cement concrete as required to build the structures
designated in Section 26 of this specification.

2. MATERIALS

Portland cement shall conform to the requirements of Material
Specification 531 for the spec~fied type. One brand on1yof any type
of cement shall be used in any single structure as defined in Section.
26.

Aggregates shall conform to the requirements of Material Specification
522 unless otherwise specified. The grading of coarse aggregates
shall be as specified in Section 26.

Water used in mixing or curing concrete shall be clean and free from
injurious amounts of oil, salt, acid, alkali, organic matter or other
deleterious substances.

Air entraining admixtures shall 'conform to the requirements of
Material Specification 532. If air-entraining cement is used, any
additional air-entraining admixture shall be of the same type as that
in the cement.

Pozzolan shall conform to ASTM C 618, Class F except the loss of
ignition shall not exceed 3.0 percent.

Water-reducing. set-retarding admixture shall conform to the
requirements of Material Specification 533.

Shear plates shall conform to the requirements of Material
Specification 581 for structural quality or commercial or merchant
quality steel. Structural quality shall be used if specifically
designated in the drawings or specifications.

Preformed eXPansion joint filler shall conform to the requirements of
Material Specification 535.

Waterstops shall conform to the requirements of Material
Specifications 537 and 538 for the specified kinds.

Curing compound shall conform to the requirement of Material
Specification 53~.

-.
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3. CLASSES OF CONCRETE

Method 1 Concrete shall be classified according to the required
compressive strength. The strength of the concrete at 28 days shall
equal or exceed the Minimum Compressive Strength at 28 days tabulated
below for the class of concrete specified.

Class of concrete
5000
4.000
3000
2500

Minimum
Compressive Strength

at 28 days (psi)
5000
4.000
3000
2500

Method 2 Concrete shall be classified as follows: ~

Class of Water Content Cement Content
Concrete (gallons/bag) (bag/cu. yd)

5000X 5 7
4.000X 6 6
3000X 7 5
2500X 8 4.-1/2

4.. AIR CONTENT AND CONSISTENCY

Unless otherwise specified the air content (by volume) of the concrete
at the time of placement shall be:

Maximum Size Aggregate

3/8 inch to 1/2 inch
Over 1/2 inch to 1 inch
Over 1 inch to 2-1/2 inches

Air Content (%)

6 to 9
5 to 8
4. to 7

The consistency of the concrete shall be such as to allow it to be
worked into place without segregation or excessive laitance. Unless
otherwise specified, the slump shall be:

Type of Structure

Massive sections, pavements, footings
Heavy beams, thick slabs, thick walls

(over 12 in.)
Columns, light beams, thin slabs, thin

walls (12 in. or less)

Slump (inches)

2 ±. 1/2
3 .± 1/2

q. ±. I
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5. DESIGN OF THE CONCRETE MIX

Method 1 The Contractor will be responsible for the design of the
concrete mixtures. At least 5 days prior to any placement of concrete
he shall furnish the Contracting Officer a statement of the materials
and mix proportion (including admixtures, if any) he intends to use
for each specified class of concrete. The statement shall include
evidence satisfactory to the Contracting Officer that the materials
and proportions selected will produce concrete of the quality,
consistency and strength specified.

The materials and proportions so stated shall constitute the "job
mix". After a' job mix has been designated, neither the source, -
character or grading of the aggregates nor the type or brand or
quantity of cement or admixture' shall be changed without prior notice
to the Contracting Officer and establishment of a new job mix
supported by evidence, as required for the initial job m~, that the
proposed new materials and mix proportions will produce concrete of
the quality, consistency, and strength specified.

When specified, a water-reducing, set-retarding admixture shall be
used. When conditions are such that the temperature of the concrete
at the time of placement is consistently above 750F, a water-reducing,
set-retarding admixture may be used, at the option of the Contractor.
The cement content shall be the same as that required in the mix
without the admixture.

The use of calcium chloride or other accelerators or antifreeze
compounds will not be allowed.

Before placing concrete containing a water-reducing, set-re~arding

admixture, the Contractor shall furnish test results satisfactory to
the Contracting Officer showing that its perfonnance in the job mix
meets the requirements of Material Specifications 533, Section ~.

When specified, mixes that include fly ash as a partial substitution
for portland cement shall be based on absolute volume with a maximum
substitution of 20 percent.

Method 2 At least 35 days prior to any placement of concrete the
Contractor shall inform the Contracting Officer in writing of the
source and grading of aggregates and the brand and type of cement and
the brand and type of admixture, if any, he proposes to use for each
class of concrete, and shall furnish test results or other evidence
satisfactory to the Contracting Officer that the proposed materials
meet the requirements of the specifications.

When acceptable sources, types and gradings of aggregates are
designated in the contract, test results or other data to verify that
the aggregates meet the specification will not be required. Grading
will be tested at the site.
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Job mix proportions and batch weights will be determined by the
Engineer. During the course of the work, the Engineer will adjust the
job mix proportions and batch weights whenever necessary.

After the job mix has been designated, neither the source, character

or grading of the aggregates nor the type or brand of cement or
admixture shall be changed without prior notice to the Engineer.
If such changes are necessary, no concrete containing such new or
altered materials shall be placed until the Engineer has designated a
revised job mix. .

When specified, a water-reducing, set-retarding admixture shall be
used. When conditions are sucn that the temperature of the concrete
at the time of placement is consistently above 750F, a water-reducing,
set-retarding admixture may be used, at the option of th~ Contractor.
The cement content shall be the same as that required in the mix
without the admixture.

The use of calcium chloride or other accelerators or antifreeze
compounds will not be allowed.

When it is anticipated that a water-reducing, set-retarding admixture
will be used, the Contractor shall furnish to the Engineer a sample. of
the admixture he proposes to use sufficient for the tests required by
Material Specification 533, Section 4. Concrete containing the
admixture shall not be placed until test results have been obtained
showing that its performance in the job mix meets the requirements of
Material Specification 533, Section 4.

6. INSPECTING AND TESTING

During the course of the work, the Engineer will perform such tests as
are required to assure the concrete meets the contract requirements.
Tests performed by the Engineer are not for the purpose of providing
the Contractor with the information required for proper work execution
and performance and shall not relieve the Contractor of the necessity
to perform tests for that purpose.

The following tests will be performed by the methods indicated:

Method
lASTM Designation)
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Compressive Strength
Unit Weight

C 39Y or C 402
C 138

11 Test of a portion of a batch may be made on samples
representative of that portion for any of the following purposes:

(1) Determining uniformity of the batch.

(2) Checking compliance with requirements for slump and air
content when the batch is discharged over an extended period
of time. -.

(3) Checking compliance of the concrete with the specifications
when the whole amount being placed in a small structure, or
a distinct portion of a larger structure, is less than full
batch.

Y For each strength test of specimens made according to ASTM
Designation .C 39 or C 684-, three (3) standard test specimens
shall be made. The test result shall be the average of the
strength of the three (3) specimens, except that if one (1)
specimen in the test shows manifest evidence of improper
sampling, molding or testing, it shall be discarded and the
strengths of the remaining two (2) specimens shall be averaged.
Should more than one (1) specimen representing a test show such
defects, the entire test shall be discarded.

The Engineer shall have free entry to the plant and equipment
furnishing concrete under the contract. Proper facilities shall be
provided for the Engineer to inspect materials,equipment and
processes, to obtain samples of the concrete. All tests and
inspections will be conducted so as not to interfere unnecessarily
with the manufacture and delivery of the concrete.

7 • HANDLING AND MEASUREMENT OF MATERIALS

Aggregates shall be stored or stockpiled in such a manner that
separation of coarse and fine particles of each size will be avoided
and that various sizes will not become intermixed before
proportioning. Methods of handling and transporting aggregates shall
be such as to avoid contamination, excessive breakage, segregation or
degradation, or intermingling of various sizes.

Scales for weighing aggregates and cement shall be beam type or
springless dial type. They shall be accurate within 1 percent under
operating conditions. All exposed fulcrums, clevises and similar
working parts of scales shall be kept clean.

The quantities of cement and aggregates in each batch of concrete, as
indicated by the scales, shall be within the following percentage of
the required batch weights:
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Cement
Aggregates

plus or minus 1.0 percent
plus or minus 2.0 percent

Measuring tanks for mixing water shall be of adequate capacity to
furnish the maximum amount of mixing water required per batch and
shall be equipped with outside taps and valves to provide for checking
their calibration unless other means are provided for readily and
accurately determining the amount of water in the tank.

Except as otherwise provided ~ Section 8, cement and aggregates~shall

be measured as follows:

Cement shall be measured by weight or in bags of 9~ lbs. each. When
cement is measured by weight, it shall be weighed on a scale separate
from that used for other materials, and in a hopper entirely free and
independent of the hopper used for weighing the aggregates. When
cement is measured in bags, no fraction of a bag shall be used unless
weighed.

Aggregates shall be measured by weight. Mix proportions shall be
based on saturated, surface-dry weights. The batch weight of each
aggregate shall be the required saturated, surface-dry weight
corrected by the weight of surface moisture it contains.

Mixing water shall consist of water added to the batch ice added to
the batch, water occurring as surface moisture on the aggregates and
water introduced in the form of admixtures. The added water shall be
measured by weight or volume to an accuracy of 1 percent of the
required total mixing water. Added ice shall be measured by weight.
Wash water shall not be used as a portion of the mixing water for
succeeding batches.

Dry admixtUres shall be measured by weight, and paste or liquid
admixtures by weight or volume, within a limit of accuracy of 3
percent.

8. MIXERS AND MIXING

Mixers and mixing shall be in accordance with recommended standards
set forth in ACI 30~, some specific interpretations of which are
stated below.

Concrete may be furnished by batch mixing at the site of the work or
by ready-mix methods.

Mixers shall be capable of thoroughly mixing the concrete ingredients
into a uniform mass within the specified mixing time and of
discharging the mix without segregation. Each mixer or agitator shall
bear a manufacturer's rating plate indicating the rated capacity and
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recommended speeds of rotation, and shall be operated in accordance
with these recommendations.

Concrete shall be uniform and thoroughly mixed when delivered to the
forms. Variations in slump of more than 1 inch within a batch will be
considered evidence of inadequate mixing and shall be corrected by
changing batching procedures, increasing mixing time, changing mixers
or other means. Mixing time shall be within the limits specified
below unless the Contractor demonstrates by mixer performance tests
that adequate uniformity is obtained by different times of mixing.
No mixing water in excess of the amount called for by the job mix
shall be added to the concrete during mixing or hauling or after'
arrival at the delivery point. If less water than the design maXimum
water-cement ratio has 'been incorporated in the batch, water to
compensate for up to a one (1) ~inch loss in slump may be added, up to
the desi~n maximum water cement ratio. Withholding some of the mixing
water until the concrete arrives on the job, then adding_the remaining
water and turning the mixer 30 revolutions at mixing speed may
overcome transporting conditions. When loss of slump or workability
cannot be offset by these measures, complete mixing shall be performed
on the job using centrally dry batched materials, or by on site
batching and mixing.

Batch mixing at the site. For concrete mixed at the site of the work
with paving mixers or stationary construction mixers, the time of
mixing after all cement and aggregates are in the mixer drum shall be
not less than 1-1/2 minutes. The batch shall be so charged into the
mixer that some water will enter in advance of the cement and
aggregates and all mixing water shall be introduced into the drum
before one-fourth of the mixing time has elapsed.

Controls shall be provided to insure that the batch cannot be
discharged until the required time has elapsed.

If truck mixers are used, the requirements below for truck mixers and
truck-mixed concrete shall apply.

Volumetric batching and continuous mixing at the site. Unless
otherwise specified, volumetric batching and continuous ~~ng at the
construction site will be permitted. The batching and mixing
equipment shall conform to the requirements of ASTM Specification
C 685 and shall be demonstrated prior to placement of concrete, by
tests with the job mix, to produce concrete meeting the specified
proportioning and uniformity requirements. Concrete made by this
method shall be produced, inspected, and documented in conformance
with Sections 6, 7, 8, 13, and 1~ of ASTM Specification C 685.

Ready-mixed concrete. Ready-mixed concrete shall be mixed and
delivered to the site of the work by one of the following methods:

a. Truck-mixed concrete--Mixed completely in a truck mixer.
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b. Shrink-mixed concrete--Mixed partially in a stationary mixer, and
the mixing completed in a truck mixer.

c. Central-mixed concrete--cornpletely in a stationary mixer and the
mixed concrete transported to the point of delivery in a truck
agitator or in a truck mixer operating at agitating speed or in
nonagitating equipment.

Truck mixers and agitators shall be equipped with revolution counters
by which the number of revolutions of the drum or blades may be
readily verified. -

When ready mixed concrete is furnished, the Contractor shall furnish
the Engineer a statement-of-de1ivery ticket showing the time of
loading, the revolution counter reading at the time of loading and the
quantities of materials used for each load of concrete.

Truck mixed concrete. When concrete is mixed in a truck mixer loaded
to its maximum capacity, the number of revolutions of the drum or
blades at mixing speed shall be not less than 70 nor more than 100.
If the batch is at least 1/2 cubic yard less than maximum capacity,
the number of revolutions at mixing speed may be reduced to not less
than 50. Mixing in excess of 100 revolutions shall be at the speed
designated by the manufacturer of the equipment as agitating speed.
The mixing operation shall begin within 30 minutes after the cement
has been added to the aggregates and the water shall be added during
mixing. When mixing is begun during or irrmediately after charging, a
portion of the mixing water shall be added ahead of, or with, the
other ingredients.

Shrinked-mixed concrete. When concrete is partially mixed at a
central plant and the mixing is completed in a truck mixer, the mixing
time in the central plant mixer shall be the minimum required to
intermingle the ingredients and shall be not less than 30 seconds.
The mixing shall be completed in a truck mixer and the number of
·revolutions of the drum or blades at mixing speed shall be not less
than 50 nor more than 100. Mixing in excess of 100 revolutions shall
be at the speed designated by the manufacturer of the equipment as
agitating speed.

Central-mixed concrete. For central-mixed concrete, mJ.Xlllg in the
stationary mixer shall meet the same requirements as batch mixing at
the site.

When an agitator, or truck mixer used as an agitator, transports
concrete that has been completely mixed in a stationary mixer, mixing
during transportation shall be at the speed designated by the
manufacturer of the equipment as agitating speed.

The use of nonagitating equipment to transport concrete to the site of
the work will be permitted only if the consistency and uniformity of
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the concrete as discharged at the point of delivery meet the
requirements of this specification. Bodies of nonagitating hauling
equipment shall be so constructed that leakage of the concrete mix, or
any part thereof will not occur. Concrete hauled in open-top vehicles
shall be protected from rain, and from more than 20 minutes exposure
to the sun when the air temperature is above 750F.

9. FORMS

Forms shall be of wood, plywood, steel or other approved material and
shall be mortar tight. The forms and associated falsework shalr:be
substantial and unyielding and shall be constructed so that the '.
finished concrete will· conform to the specified dimensions and
contours. Form surfaces shall~be smooth and free from holes, dents,
sags or other irregularities. Forms shall be coated with a
nonstaining form release agent before being set into place.
Metal ties or anchorages within the forms shall be equipped with
cones, she-bolts or other ~evices that permit their removal to a depth
of at least one inch without injury to the concrete. Ties designed to
break off below the surface of the concrete shall not be used without
cones.

All edges that will be exposed shall be chamfered, unless finished
with molding tools as specified in Section 20.

10. PREPARATION OF FORMS AND SUBGRADE

Prior to placement of concrete the forms and subgrade shall be free of
chips, sawdust, debris, water, ice, snow, extraneous oil, mortar, or
other harmful substances or coatings. Any form release agent on the
reinforcing steel or other surfaces required to be bonded to the
concrete shall be removed.

Rock surfaces shall be cleaned by air-water cutting, wet sandblasting
or wire brush scrubbing, as necessary, and shall be wetted immediately
prior to placement of concrete. Earth surfaces shall be firm and
damp. Placement of concrete on mud, dried earth, uncompacted fill or
frozen subgrade will not be permitted. All ice, snow and frost shall
be removed and the temperature of all surfaces to be in contact with
the new concrete shall be no colder than ~OoF.

Items to be embedded in the concrete shall be positioned accurately
and anchored firmly.

Weepholes in walls or slabs shall be formed with nonferrous materials.

11. CONVEYING

Concrete shall be delivered to the site and discharged into the forms
within 1-1/2 hours after the introduction of the cement to the
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aggregates. In hot weather or under conditions contributing to quick
stiffening of the concrete, or when the temperature of the concrete is
850F or above, the time between the introduction of the cement to the
aggregates and discharge shall not exceed ~5 minutes.

The Engineer may allow a longer time, provided the setting time of the
concrete is increased a corresponding amount by the addition of an
approved set-retarding admixture. In any case, concrete shall be
conveyed from the mixer to the forms as rapidly as practicable, by
methods that will prevent segregation of the aggregates or lossQf
mortar.

12. PLACING

Concrete shall not be placed until the subgrade, forms and steel
reinforcement have been inspected and approved.

The Contractor shall have all equipment and materials required for
curing available at the site ready for use before placement of
concrete begins.

No concrete shall be placed except in the presence of the Engineer.
The Contractor shall give reasonable notice to the Engineer each time
he intends to place concrete. Such notice shall be far enough in
advance to give the Engineer adequate time to inspect the subgrade,
forms, steel reinforcement and other preparations for compliance with
specifications. Other preparations include but are not limited to the
concrete batching plant, mixing and delivery equipment and system,
placing and finishing equipment and system, schedule of work, work
force and heating or cooling facilities as applicable. All
deficiencies are to be corrected before concrete is delivered for
placing.

The concrete shall be deposited as closely as possible to its final
position in the forms and shall be worked into the corners and angles
of the forms and around all reinforcement and embedded items in a
manner to prevent segregation of aggregates or excessive laitance.
The depositing of concrete shall be regulated so that the concrete can
be consolidated with a minimum of lateral movement.

Concrete shall not be dropped more than 5 feet vertically unless
suitable equipment is used to prevent segregation.

13. LAYERS

Unless otherwise specified, slab concrete shall be placed to design
thickness in one continuous layer. Formed concrete shall be placed in
horizontal layers not more than 20 inches thick. Hoppers and chutes,

-.
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pipes or "elephant trunks" shall be used as necessary to prevent
splashing of mortar on the'forms and reinforcing steel above the layer
being placed.

Successive layers shall be placed at a fast enough rate to prevent the
fonnation of "cold joints". If the surface of a layer of concrete in
place sets to the degree that it will not flow and merge with the
succeeding layer when vibrated, the Contractor shall discontinue
placing concrete and shall make a construction joint according to the
procedure specified in Section 15.

If placing is discontinued when an incomplete layer is in place, "the
unfinished end of the layer shall be fonned by a vertical bulkhead.

l~. CONSOLIDATING

Unless otherwise specified, concrete shall be consolidated with
internal type mechanical vibrators capable of transmitting vibration
to the concrete at frequencies not less than 6000 impulses per minute.
The location, manner and duration of the application of the vibrators
shall be such as to secure maximum consolidation of the concrete
without causing segregation of the mortar and coarse aggregate, and
without causing water or cement paste to flush to the surface.
The Contractor shall provide a sufficient number of vibrators to
properly consolidate the concrete immediately after it is placed in.
the work. Vibration shall be applied to the freshly deposited
concrete by slowly inserting and removing the vibrator at points
uniformly spaced and not farther apart than twice the radius over
which the vibration is visibly effective. The vibrator shall extend
into the previously placed layer of fresh concrete, at all points, to
insure effective bond between layers.

Vibration shall not be applied directly to the reinforcement steel or
the fonns nor to concrete that has hardened to the degree that it does
not become plastic when vibrated.

The use of vibrators to transport concrete in the forms or conveying
equipment will not be permitted.

Vibration shall be supplemented by spading and hand tamping as
necessary to insure smooth and dense concrete along form surfaces, in
corners and around embedded items.

15. CONSTRUCTION JOINTS

Construction joints shall be made at the locations shown on the
drawings. If construction joints are needed which are not shown on the
drawings, . they shall be placed in locations approved by the Engineer.
Where a feather edge would be produced at a construction joint, as in
the top surface of a sloping wall, an insert fonn shall be used so
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that the resulting edge thickness on either side of the joint is not
less than 6 inches.

In walls and columns as each lift is completed, the top surfaces shall
be immediately and carefully protected from any condition that might
adversely affect the hardening of the concrete.

Steel tying and form construction adjacent to concrete in place shall
not be started until the concrete has cured at least 12 hours. Before
new concrete is deposited on or against concrete that has hardened,
the forms shall be retightened. New concrete shall not be placed
until the hardened concrete has cured at least 12 hours. .

Method 1 Surfaces of construction joints shall be cleaned of all
unsatisfactory concrete, laitance, coatings, stains or debris by
either sandblasting after the concrete has gained sufficient strength
to resist excessive cutting, or air-water cutting as soon as the
concrete has hardened sufficiently to prevent the jet from displacing
the coarse aggregates, or both. The surface of the concrete in place
shall be cut to expose clean, sound aggregate but not so deep as to
undercut the edges of larger particles of the aggregate. After
cutting, the surface shall be thoroughly washed to remove all loose
material. If the surface is congested by reinforcing steel, is
relatively inaccessible, or it is considered undesirable to disturb
the concrete before it is hardened, cleaning of the joint by air
waterjets will not be permitted-and the wet sandblasting method wili
be required after the concrete has hardened.

The surfaces shall be kept moist for at least one hour prior to
placement of new concrete. The new concrete shall be placed directly
on the cleaned and washed surface.

Method 2 Surfaces of construction joints shall be cleaned of all
unsatisfactory concrete, laitance, coatings, stains, or debris by
washing and scrubbing with a wire brush or wire broom or by other
means approved by the Engineer. The surfaces shall be kept moist for
at least one hour prior to placement of new concrete. The new
concrete shall be placed directly on the cleaned and washed surface.

16. EXPANSION AND CONTRACTION JOINTS

Expansion and contraction joints shall be made only at locations shown
on the drawings.

Exposed concrete edges at expansion and contraction joints shall be
carefully tooled or chamfered, and the joints shall be free of mortar
and concrete. Joint filler shall be left exposed for its full length
with clean and true edges.

When open joints or weakened plane "dUImlY" joints are specified, the
joints shall be constructed by the insertion and subsequent removal of
a wood strip, metal plate or other suitable template in such a manner
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that the corners of the concrete will not be chipped or broken. The
edges of the concrete at the joints shall be finished with an edging
tool prior to removal of the joint strips.

Preformed expansion joint filler shall be held firmly in the correct
position as the concrete is placed.

17 . WATERSTOPS

Waterstops shall be held firmly in the correct position as the
concrete is placed. Joints i~ metal waterstops shall be brazed or
welded. Joints in rubber or plastic waterstops shall be cemented,
welded or vulcanized as recommended by the manufacturer.

18. REMOVAL OF FORMS

Forms shall be removed only when the Engineer is present~and has given
approval. Forms shall be removed in such a way as to prevent damage
to the concrete. Supports shall be removed in a manner that will
permit the concrete to take the stresses due to its own weight
uniformly and gradually.

Method 1 Forms shall not be removed sooner than the following minimum
times after the concrete is placed. These periods represent
cumulative number of days and f~actions of days, not necessarily
consecutive, during which the temperature of the air adjacent to the
concrete is above 50oF.

Element Time

Beams, arches - supporting forms and shoring H days

Conduits, deck slabs - supporting (inside) forms 7 days
and shoring

Conduits (outside forms), sides of beams, small
structures

Columns, walls, spillway riser - with side or
vertical load

2~ hours

7 days

Columns, walls, spillway riser - with no side or
vertical load:

Concrete supporting more than 30 feet of wall
in place above it 7 days

Concrete supporting 20 to 30 feet of wall
in place above itl/ 3 days
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Concrete supporting not more than 20 feet of
wall in place above it1/ 2~ hours

1/ Age of stripped concrete shall be at least 7 days before any load is
applied other than the weight of the column or wall, forms and scaffolds
for succeeding lifts.

Method 2 Forms, supports and housings shall not be removed until the
concrete has attained the strength specified in Section 26 for this
purpose. The strength will b~ determined by compression testing of
test cylinders cast by the Engineer for this purpose and cured at the
work site in the manner specified in ASTM Method C 31 for determining
form removal time.

19. FINISHING FORMED SURFACES

All concrete surfaces shall be true and even, and shall be free from
open or rough spaces, depressions or projections.
Immediately after"the removal of forms:

All bulges, fins, form marks or other irregularities which in the
judgment of the Engineer will adversely affect the appearance or the
function of the structure shall be removed. All form bolts and ties
shall be removed to a depth at least 1 inch below the surface of the
concrete. The cavities produced by form ties and all other holes of
similar size and depth shall be thoroughly cleaned and, after the
interior surfaces have been kept continuously wet for at least 3
hours, shall be carefully packed with a dry patching mortar mixed not
richer than 1 part cement to 3 parts sand. Patching mortar shall be
mixed in advance and allowed to stand without addition of water until
it has reached the stiffest consistency that will permit placing.
Manipulation of the mortar with a trowel during this period shall"be
performed as required to insure the proper consistency.

Holes left by form bolts or straps which pass through the wall shall
be filled solid with mortar.

Patching mortar shall be thoroughly compacted into place to form a
dense, well-bonded unit, and the in-place mortar shall be sound and
free from shrinkage cracks.

All repaired areas shall be cured as specified in Section 21.

20. FINISHING UNFORMED SURFACES

All exposed surfaces of the concrete shall be accurately screeded to
grade and then float finished, unless specified otherwise.
After placing and consolidating the concrete, all exposed surfaces

shall be accurately struck off to grade. Following strike-off, the
surfaces shall be irnrnediat~ly smoothed by darbying or bull floating
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before any free water has bled to the surface. The concrete will then
be allowed to rest until the bleed water and water sheen has left the
surface and the concrete has stiffened to where it will sustain foot
pressure with only about 1/~ inch (6mm) indentation. At this time all
joints and edges that will be exposed to view that are not chamfered
shall be finished with edging and/or molding tools. After edging and
hand-jointing is complete, all exposed surfaces shall be floated with
wood or magnesium floats. The floating should work the concrete no
more than necessary to remove screed, edger and jointer marks and
produce a compact surface, uniform in texture.

Joints and edges on unformed surfaces shall be chamfered or finished
with molding tools.

21. CURING

Concrete shall be cured in accordance with the recommended practice of
ACI 308, of which some specific interpretations are set forth below.
Concrete shall be prevented from drying for a period of at least 7
days after it is placed. Exposed surfaces and concrete formed in
absorptive wood forms shall be kept continually wet during the entire
curing period or until the forms have been removed. After forms have
been removed, the exposed surface shall be kept continuously wet until
patching and repair are complete and until the curing period is
completed or until a curing compound is applied.

Moisture can be maintained by sprinkling, flooding or fog spraying or
by covering with continuously moistened canvas, cloth mats, straw,
sand and/or approved material. Water and/or covering shall be applied
in such a way that the concrete surface is not eroded or otherwise
damaged.

Except as otherwise specified in Section 26, curing compound may be
used for exposed surfaces or formed surfaces after patching and repair
have been completed. Unless otherwise specified, the curing compound
shall be white pigmented and conform to ASTM C 309 Type 2, Class A or
B. If surface coatings are to be applied to concrete where curing
compound is used, Type 2, Class B shall be used and allowed to age a
minimum of 30 days prior to the application of the coating. Clear
curing compound (Type 1) or clear with fugitive dye (Type 1-D) may be
used only when specified in Section 26.

Curing compound shall be thoroughly mixed before applying and agitated
during application. It'shall be applied using a continuously
agitating pressure sprayer at a uniform rate of not less than one
gallon per 150 square feet of surface. It shall form a uniform
continuous, adherent film that shall not check, crack or peel and
shall be free from pinholes or other imperfections.
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All surfaces covered with Guring compound shall be continuously
protected from damage to the protective film during the required
curing period.

Surfaces subjected to heavy rainfall or running water within 3 hours
after the compound has been applied, or surfaces damaged by subsequent
construction operations during the curing period shall be resprayed in
the same manner as for the original application.

Unless otherwise specified in Section 26, curing compound shall not be
applied to construction joints or other areas that are to receive.
additional concrete, paint or other material that require a positive
bond. ".

Water for curing shall be clean~and free from any substances that will
cause di~coloration of the concrete.

22. REMOVAL, REPLACEMENT OR REPAIR

When concrete is honeycombed, damaged or otherwise defective, the
Contractor shall remove and replace the structure or structural member
containing the defective concrete, or correct or repair the defective
parts. The Contracting Officer will determine the required extent of
removal, replacement or repair and advise the Contractor, in writing,
of this determination.

Prior to starting repair work the Contractor shall obtain the
Contracting Officer's approval of his plan for making the repair. The
appropriate methods described in Chapter VII of the Concrete Manual,
Bureau of Reclamation, U.S. Department of the Interior, shall be used
as the primary reference for repairs. If approved in writing by the
Contracting Officer, proprietary compounds for adhesion or as patching
ingredients may be used. Such compounds shall be used in accordance
with the manufacturer's recommendations.

Approval of the Contractor's repair plan shall not be considered a
waiver of the Contracting Officer's right to require complete removal
of defective work if the completed repair does not produce concrete of
the required quality and appearance.

Repair work shall be performed only when the Engineer is present.
Repair of formed surfaces shall be started within 2~ hours after
removal of the forms.

Curing as specified in Section 21 shall be applied to repaired areas
immediately after the repairs are completed.

23. CONCRETING IN COLD WEATHER

Concreting in cold weather shall be performed in accordance with
ACI 306 Recommended Practice for Cold Weather Concreting, of which

--
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some specific interpretations are set forth below.

When the atmospheric temperature may be expected to drop below ~OoF at
the time concrete is delivered to the work site, during placement, or
at any time during the curing period, the following provisions also
shall apply:

a. The temperature of the concrete at time of placing shall not be
less than SOoF nor more than 90oF. The temperature of neither
aggregates nor mixing water shall be more than l~OoF just prior
to mixing with thecemen~.

b. When the minimum daily atmosphere temperature is less than '.
~OoF,concrete structures shall be insulated or housed and heated
after placement. The temperature of the concrete and air
adjacent to the concrete shall be maintained at not less than
500F nor more than 900F for the duration of the curing period.

c. Methods of insulating, housing and heating the structure shall
conform to "Recommended Practice for Cold Weather Concreting,lI
ACI Standard 306.

d. When dry heat is used to protect concrete, means of maintaining
an ambient humidity of at least ~O percent shall be provided
unless the concrete has been coated with curing compound as
specified in Section 21 or.is covered tightly with an approved"
impervious material.

2~. CONCRETING IN HOT WEATHER

Concreting in Hot Weather shall be in accordance with the recommended
practice of ACI 305, of which some specific interpretations are set
forth below.

For the purpose of the specification hot weather is defined as any
combination of high temperature, low relative humidity and wind
velocity tending to impair the quality of fresh or hardened concrete
or otherwise resulting in abnormal properties.

When climatic or other conditions are such that the temperature of the
concrete may reasonably be expected to exceed 900F at the time of
delivery at the work site, during placement, or during the first 2~

hours after placement, the following provisions shall apply:

a. The Contractor shall maintain the temperature of the concrete
below 900F during mixing, conveying, and placing.

b. The concrete shall be placed in the work immediately after
mixing. Truck mixing shall be delayed only until time enough
remains to accomplish it before the concrete is placed.
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c. Exposed concrete surfaces which tend to dry or set too rapidly
shall be continuously moistened by means of fog sprays or other
means to maintain adequate moisture during the time between
placement and finishing, and after finishing.

d. Finishing of slabs and other exposed surfaces shall be started as
soon as the condition of the concrete allows and shall be
completed without delay.

e. Formed surfaces shall be kept completely and continuously wet for
the duration of curing period (prior to, during and after form
removal) or until curing compound is applied as specified in
subsection g, below.

f. Concrete surfaces, especially flat work placed with large areas
of 3urface, shall be covered as soon as the concrete has
sufficiently hardened and shall be kept continuouslY wet for at
least 2~ hours of the curing period. This protective method may
be continued for the required curing period or until curing
compound as specified in (g) below is applied.

g. Moist curing may be discontinued before the end of the curing
period if white pigmented curing compound is applied immediately,
following the procedures specified in Section 21.

h. In extreme conditions it may be necessary to (1) restrict
placement to late afternoon or evening (2) restrict the depth of
layers to assure coverage of the previous layer while it will
still respond readily to vibration, (3) suspend placement until
conditions improve, and (~) remove forms, repair, patch and
reapply wet curing by small areas at a time.

25. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, concrete will be measured to the neat lines or pay
limits shown on the drawings, and the volume of concrete will be
computed to the nearest 0.1 cubic yard. No deduction in volume will
be made for chamfers, rounded or beveled edges, or for any void or
embedded item that is less than five cubic feet iIi volume. Where
concrete is placed against the sides or bottom of an excavation
without intervening forms, drainfill, or bedding, the volume of
concrete required to fiil voids resulting from overexcavation outside
the neat lines or pay limits will be included in the measurement for
payment where such overexcavation is directed by the Engineer to
remove unsuitable foundation material; but only to the extent that the
unsuitable condition is not a result of the Contractor's improper
construction operations, as determined by the Contracting Officer.

Payment for each item of concrete will be made at the contract unit
price for that item. The payment for concrete will constitute full
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compensation for all labor, materials, equipment, transportation,
tools, forms, falsework, bracing and all other items necessary and
incidental to completion of the concrete work, such as joint fillers,
waterstops, dowels or other assemblies, and shear plates, but not
including furnishing and placing reinforcing steel or furnishing and
handling cement or other items listed for payment elsewhere in the
contract.

Measurement and payment for furnishing and placing reinforcing steel
will be made as specified in Construction Specification 3~. ~

'.

Cement will be measured by dividing the volume of concrete accepted
for payment by the yield of th~ applicable job mix. The yield will be
determined by the procedure specified in ASTM Designation C 138. If
the amount of cement actually used per batch exceeds the amount in the
job mix specified by the Engineer, the measurement will be based on
the latter. One barrel of cement will be considered equal to ~ bags
or 376 pounds. Payment for each type of cement will be made at the
contract unit price for furnishing and handling that type of cement
and such payment will constitute full compensation for all materials,
labor, equipment, storage, transportation and all other items
necessary and incidental to furnishing and handling the cement.

Compensation for any item of work described in the contract but not.
listed in the bid schedule will "be included in the payment for the
item of work to which it is make subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 26 of this
specification.
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26. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 3. Concrete Channel Lining

1. This item consists of furnishing, forming and placing all
concrete to ('~1lI Lll dee the t1hli1fil7 repairA~e' t; i ins as shown on
the drawings. -the FJtkc:J.iJ"-1 ~:

2. In Section 2, Materials, the materials shall be as follows:

(a) Portland Cement ·shall be Type II or IIA.

(b) Preformed expansion joint filler shall conform to
material specification 535 and ASTM D 1752, Type I.

(c) The joint sealing compound shall be Type S, Grade NS,
use NT or T, low modulus silicone conforming to the
requirements of ASTM C-920 and shall tolerate
submergence by intermittent flood flows. The sealant
shall have the capability to withstand without failure
an increase of 50 percent and a decrease of 50 percent
of the joint width as measured at the time of
application when tested in accordance with ASTM C-719.
The elongation shall be a minimum of 800 percent
without failure when tested in accordance with ASTM D
~12, and 500 percent without adhesion failure when
tested in accordance with ASTM C-719. A bond breaking
material shall be compatible with the sealant and
conform to the sealant manufacturers requirements. The
sealant manufacturers representative shall be present
during initial installation to insure that proper
surface preparation, application and handling
techniques are being used by the Contractor.

(d) Bond breaker material shall be adequate to support the
sealant until fully cured. The material shall not
cause extrusion of the sealant when compressed to 50
percent of its placed width.

3. Section 3, Classes of Concrete, Method 2 shall apply and the
concrete shall be Class ~OOOX.

~. Coarse aggregate shall be size No. 57 in accordance with
ASTM C33.
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5. Pozzolan shall be used as a partial substitute for portland
cement not to exceed a maximum substitution of 20 percent
based on absolute volume.

6. Section 5, Design of the Concrete Mix, Method 2 shall apply.

7. Section 15, Construction Joints, Method 1 shall apply.

8. Sealant installation and cleaning shall be in accordance
with Construction Specification ~OO, Section 3, Joint~

Sealant for Concrete Lined Floodways.

b. Bid Item ~. Cement

1. ' This item consists of furnishing and handling all cement and
pozzolan for concrete class ~ooox as shown on~the drawings.

2. Cement shall be Type II or IIA for ~ooox concrete.

-.
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CONSTRUCTION SPECIFICATION

34,. STEEL REINFORCEMENT

The work shall consist of furnishing and placing steel reinforcement
for reinforced concrete or pneumatically applied mortar.

2. MATERIALS

Steel reinforcement shall conform to the requirements of Material
Specification 539. Before reinforcement is placed, the surfaces~f

the bars and fabric and any metal supports shall be cleaned to remove
any loose, flaky rust, .mill scale, oil, grease or other coatings'or
foreign substances. After placement, the reinforcement shall be
maintained in a clean condition until it is completey embedded in the
concrete.,

3. BAR SCHEDULE. LISTS AND DIAGRAMS

Any supplemental bar schedules, bar lists or bar-bending diagrams
required to accomplish the fabrication and placement of reinforcement
shall be provided by the Contractor. Prior to placement of
reinforcement, the Contractor shall furnish four prints or copies of
any such lists or diagrams to the Contracting Officer. Acceptance of
the reinforcement will not be based on approval of these lists or
diagrams but will be based on inspection of the reinforcement after it
has been placed.

4,. BENDING

Reinforcement shall be cut and bent in compliance with the
requirements of the American Concrete Institute Standard 315. Bars
shall not be bent or straightened in a manner that will injure the
material. Bars with kinks, cracks or improper bends will be rejected.

5. SPLICING BAR REINFORCEMENT

Splices of reinforcement shall be made only at locations shown on the
drawings and provided by the steel schedule. Placement of bars at the
lap splice locations shown, when not in contact, shall not be farther
apart than one-fifth the shown lap length and in any case no greater
than 6 inches.

6. SPLICING WELDED WIRE FABRIC

Unless otherwise specified, welded wire fabric shall be spliced in the
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following manner:

a.

b.

Adjacent sections shall be spliced end to end (longitudinal lap)
by overlapping a minimum of one full mesh plus 2 inches plus the
length of the two end overhangs. The splice length is measured
from the end of the longitudinal wires in one piece of fabric to
the end of the longitudinal wires in the lapped piece of fabric.

Adjacent sections shall be spliced side to side (transverse lap)
a minimum of one full mesh plus 2 inches. The splice length
shall be measured from the centerline of the first longitudinal
wire in one piece of fabric to the centerline of the first
longitudinal wire in the'lapped piece of fabric. ~

7. PLACING

Reinforcement shall be accurately placed and secured in position in a
manner that will prevent its displacement during the placement of
concrete. Tack welding of bars will not be permitted. Metal chairs,
metal hangers, metal spacers and concrete chairs may be used to
support the reinforcement. Metal hangers, spacers and ties shall be
placed in such a manner that they will not be exposed in the finished
concrete surface. The legs of metal chairs or side form spacers that
may be exposed on any face of slabs, walls, beams or other concrete
surfaces shall have a protective coating or finish by means of hot dip
galvanizing, epoxy coating, plastic coating, or be stainless steel.
Metal chairs and spacers not fully covered by a protective coating or
finish shall have a minimum cover of 3/~ inch of concrete over the
unprotected metal portion except for those with plastic coatings may
have a minimun cover of 1/2 inch of concrete over the unprotected
metal portion. Precast concrete chairs shall be manufactured of the
same class of concrete as that specified for the structure and shall
have tie wires securely anchored in the chair or a V-shaped groove at
least 3/~ inch in depth molded into the upper surface to receive the
steel bar at the point of support. Precast concrete chairs shall be
moist at the time concrete is placed.

High density or structural plastic rebar accessories, designed to
insure maximum concrete bond, may be substituted for metal or concrete
accessories in spacer applications as approved by the Contracting
Officer. Exposure of plastic rebar accessories at the finished
concrete surface shall be kept to a minimum. Plastic rebar
accessories, if used, shall be staggered along adjacent parallel bars
and shall be placed at intervals no closer than 12 inches. Plastic
rebar accessories shall not be used in concrete sections 6 inches or
less in thickness.

Reinforcement shall not be placed until the prepared site has been
inspected and approved by the Engineer. After placement of the
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reinforcement, concrete shall not be placed until the reinforcement
has been inspected and approved by the Engineer.

8. STORAGE

Steel reinforcement stored at the work site shall be placed above the
ground surface on platforms, skids or other supports and protected
from mechanical damage or corrosion.

9. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the weight of bar reinforcement placed in the concrete
in accordance with the drawings will be determined to the nearest
pound by computation from the placing drawings. Measurement of hooks
and bends will be based on the.~equirements of ACI Standard 315.
Computation of weights of bar reinforcement will be based on the unit
weights established in Table 34-1. The weight of steel reinforcing in
extra splices or extra length splices approved for the convenience of
the Contractor or the weight of supports and ties will not be included
in the measurement for payment.

The area of welded wire fabric reinforcement placed in the concrete in
accordance with the drawings will be determined to the nearest square
foot by computation from the placing drawings with no allowance for
laps.

Payment for furnishing and placing bar reinforcing steel will be made
at the contract unit price for bar reinforcement. Payment for
furnishing and placing welded wire fabric reinforcing steel will be
made at the contract unit price for welded wire fabric reinforcement.
Such payment will constitute full compensation for all labor,
materials, equipment and all other items necessary and incidental to
the completion of the work including preparing and furnishing bar
schedules, lists or diagrams; furnishing and attaching ties and
supports; and furnishing, transporting, cutting, bending, cleaning,
and securing all reinforcement.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items to which they
are made subsidiary are identified in Section 10 of this
specification.
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TABLE 3/j,-1. STANDARD REINFORCING BARS
Bar Size No. Wt. (lb./ft.)

3 0.376

q 0.668

5 1.0/j,3

6 1. 502

7 2.0qq ,-'

8 2.670

9 3./j,OO

10 /j,.303

11 5.313

lq 7.65

18 13.60
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TABLE 3/j,-2. RECTANGULAR WELDED WIRE FABRIC1/

Style Designation Weight, lb. Per
By Steel Wire Gauge By W-Number 100 Sq. Ft.

6 x 6 - 10 x 10 6 x 6 - Wl./j, x Wl./j, 21

6 x 6 - 8 x 8 6 x 6 - W2.1 x W2.1 30

6 x 6 - 6 x 6 6 x 6 - W2.9 x W2.9 /j,2

6 x 6 - /j, x /j, 6 x 6 - W/j,.O x W/j,.O 58 _.

/j, x /j, - 10 x 10 ~ x /j, - Wl./j, x Wl./j, 31
"

~ x /j, - 8 x 8 /j, x /j, - W2.l x W2.1 /j,/j,

/j, x /j, - 6 x 6 /j, x /j, - W2.9 x W2.9 6-2

.4, x 4, - 4, x 4r 4r x iJ, - W/j,.O x WiJ,.O 85

4, x 12 - 8 x 12 4, x 12 - W2.1 x WO. 9.2/ 25

4, x 12 - 7 x 11 4, x 12 - W2. 5 x Wl.l.2/ 31

1/ Style designation is defined in ACI Standard 315 of the American
Concrete Institute.

aI Welded smooth wire fabric with wires smaller than Size Wl.4, is
manufactured from galvanized wire.

l('
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10. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specificatio
and the construction details are:

a. Bid Item 5. Steel Reinforcementt~elde~W±le~ic

1.

2.

This item consists of furnishing and installing all
reinforcing steel UH~~T81~ed ,i18 f~ic in the concrete
channel linin9 as shown on the drawings.

All steel bars shall b~TMA6~Grade ~o or 60.

~
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CON$TRUCTION SPEC~tJCATION 9~

.cONT©CTOR.JN.s-EE~J'J:9N

The work shall consist of developing, implementing, and maintaining a
quality control system to ensure that the specified quality is achieved
for all materials and work performed. The work shall include all
equipment, materials, labor:and services necessary to im~lement and
maintain the quality control system throughout the duratfon of the
work.

Equipment and materials for quality control shall pe of the quality and
condition required to meet the test specifications cited in the
contract references. Testing equipment shall be properly adjusted and
calibrated at the start of operations and the calibration maintained at
the frequency specified. Records of equipment calibration tests shall
be available to the Contracting Officer at all times. Where specific
requirements exist, equipment shall be operated and maintained by
qualified operators. All equipment and materials used in performing
quality control testing shall be as prescribed by the test standards
referenced in the contract.

Equipment and materials shall be handled and operated in a safe and
proper manner complying with all applicable state and federal
regulations pertaining to their use, operation, handling and
transportation.

3. QUALITY CONTROL SYSTEM

The Contractor shall develop, implement and maintain a system adequate
to achieve the specified quality of all work performed, material
incorporated and equipment furnished. The system established shall be
documented in a written plan developed by the Contractor and approved
by the Contracting Officer. The system activities shall include the
material testing and inspection work needed to verify the adequacy of
completed work and procedures to be followed when corrective action is
required. Daily Records to substantiate the conduct of the system
shall be maintained by the Contractor. The quality control plan shall
cover all aspects of quality control and shall address, as a minimum,
any specified testing and inspection requirements. The system provided
shall be consistent with the planned performance in the Contractor's
approved construction schedule. The system shall identify the
Contractor's on-site quality control manager and provide an
organizational listing of all quality control personnel and their
specific duties. The system shall be submitted to the Contracting
Officer within 15 calendar days after notice of award.
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,4. QUALITY CONTROL PERSO~-1

Quality control activities shall be accomplished by qualified personnel
such as licensed engineers, or inspection technicians certified by the
American Concrete Institute; and by qualified facilities such as
testing laboratories certified by the U.S. Army Corps of Engineers.
The Contractor's written quality control plan shall identify the name,
qualification, training, experience and availability of all personnel
who will perform the quality control activities. The quality control
manager's primary responsibility shall be in quality control
activities.

The Contractor shall meet with the Contracting Officer prior to
beginning any work and discuss the Contractor's written quality control
plan. The,Contracting Officer and the Contractor shall develop a
mutual understanding regarding the quality contro~ plan. The finalized
plan will be approved by the Contracting Officer.

The Contractor's quality control Records shall be kept daily and shall
document both acceptable and deficient features of the work. All
Records shall be on forms approved by the Contracting Officer and shall
be legible.

Records shall include but are not limited to the following:

a. The material or item tested, or inspection performed.

b. Date and time of tests or inspections.

c. Type and number of quality control activities and tests involved.

d. The location and extent of work inspected or tested.

e.
-

Test results and description of conditions observed during the
quality control activities.

f. Method of testing used (e.g., citation of reference
specification) .

g. Nature of defects, specifications not met, etc.

h. Proposed corrective action, and reason for corrective action.

i. Corrective actions taken and supporting quality control
recertification testing.

j. Signature of authorized testing or inspecting official with
_ appropriate checkers verification.
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k. Manufacturers' recommendations and certifications if any.

1. Documentation of material delivered including quantity, location
stored, and results of examinations citing applicable
construction, material and reference specification.

m. Documentation of shop drawings including date submitted to and
date approved by the Contracting Officer, and results of
examinations citing applicable construction, material and
reference specifications and construction drawings.

n. Date of the Records creation.

The results of contractor quality control inspections and tests shall
be communicated to the Contracting Officer's repre~entative immediately
upon completion of the inspection or test.

8. SUBMITTAL OF RECORDS

The original plus one copy of records of inspections, tests preformed
and material testing reports shall be submitted to the Contracting
Officer's representative weekly. The original plus one copy of
documentation of materials delivered shall be submitted to the
Contracting Officer's representative prior to the use of the material.

The Contracting Officer and the Contracting Officer's representatives
shall be given free access to all testing equipment, facilities, sites,
and related Records.

10. MEASUREMENT AND PAYMENT

For items of work for which lump sum prices are established in the
contract, payment will be made as the work proceeds, after presentation~

of invoices by the Contractor showing their costs. If the total of
such payments are less than contract lump sum for this item, the unpaid
balance will be included in final contract payment. Total payment will
be the lump sum contract price for this item, regardless of actual cost
to the Contractor.

Payment will not be made under this item for the purchase cost of
materials and equipment having a residual value.

Payment of the lump sum contract price for contractor quality control
will constitute full compensation for all labor, materials, equipment,
transportation, and all other items necessary and incidental· to
completion of the work.

;:'.:-:. SCS- NEH- 20 9""-3

,,". ".-.-, -.'-.".

3/90



::

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the items
to which they are made subsidiary are identified in Section 11.

--~ -~
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Items of work to be performed in conformance with this specification
and the construction details are:

(1) This item shall consist of furnishing the personnel,
equipment and material required by the Contractor to perform
the testing and inspection that is necessary tQ implement an
inspection system that will)(nsure the specified quality is
being maintained for: e
a. Construction Surveys
p. Excavation
c. Earthfill
d. Concrete
e. Steel Reinforcement
f. Pollution Control (Dust)
g. Removal of Water
h. Joint Sealant &or eenerete lined ~lQe~Ray

i. Concrete Spall Repair
j. Crack repair by epoxy injection
k. Cavity grout repair

(2) In Section 2, ~QUIPMENT AND MATERIALS, equipment and
materials needed for materials testing shall be calibrated at
the specified frequency given in the appropriate materials
testing standards. Records of all calibrations shall be
submitted to the Engineer within seven (7) days prior to
using equipment.

(3) In Section 3, QUALITY CONTROL SYSTEM, the Contractor's
Quality Control System shall provide the degree of inspection
and testing necessary to ensure that the specified quality,is
maintained on all work performed. -.

The written plan shall describe how the Contractor intends to
monitor the work, establish the frequency or timing of
testing and inspections and the procedure used for selecting
the work to be tested.

The Quality Control System shall include inspections and
materials testing as follows:

(a) Inspection of construction staking to ensure its
accuracy.
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(b) Inspection of all excavation to ensure that it is
constructed to the lines and grades shown on the
drawings.

(c)

d.

e.

f.

g.

h.

The moisture density determinations required for the
quality control of earthfill shall be performed by the
method outlined in Construction Specification 23,
Section 10. a. 5 and 6 and by visually observing
compaction operations. The Test frequency shall be (1)
Test per 50 cubic yards of compacted earthfill for
moisture and density control.

0.

The placing of steel reinforcement shall be inspected by
quality control personnel twenty four (2~) hours prior
to delivery of concrete. A certification that all bars
are the correct size and positioned as specified shall
be given to the contracting officer.

The quality control for joint sealant will involve
monitoring by quality control personnel for the proper
size, quality, cleanness of cut, and installation of
preformed joint material and joint sealant a~l according
to drawings and specifications.

The quality control for concrete spall repair will
involve monitoring and recording by quality control
personnel that loose weakened concrete has been removed,
area cleaned, and that mixing and placing of polymer
modified patching compound is applied according to
manufacturer's recommendations and contract
specifications.

The quality control for repa~r~ng cracks will involve
monitoring by quality control personnel for adequate -
cleaning of cracks by water blasting, and that proper
preparation, application, and handling techniques of the·
epoxy injection gel are applied according to
manufacturer's recommendations and contract
specifications.

The quality control for filling cavities beneath the
concrete lining will involve monitoring and recording
the extent and size of cavity, quality of grout, and
installation of grout according to specifications.

Powerline Floodway Repair
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(~) The Contractor shall designate an experienced quality control
manager and inspection staff whose primary responsibility
will be implementing the inspection system. The manager
shall be on site during major construction activities and
will not be involved in directing production oriented
activities unless it pertains to achieving the specified
quality for the work being performed. The quality control
manager shall be ~mployed by and answerable to the
Contractor. The manager's duties cannot be defegated to a
subcontractor or others.

( 5 ) Suitable lab facilities will be established at the site and
will be used exclusively for testing purposes.
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it Hi 11 prevent adhesion of the 5eal:3.nt "Ii th the tCtp 5ui-f·3cE.' of the
preform2d expansion joint filler~ and a150 establi::h the sealant cr05~

:ection :·ho\'m on the dl-ah:ings.

Joints must be clean and dry when the ~ealant is installed. Dr;log ·C~T

the jc.int stll-face:· may on 10,;' OCCUI" fn;rm n:3turai t<Jeathel- conditicns.

During the 5ealant placement the nozzle of the sealant applicator
;ha.ll be mc,ved ste=:ldilv aic.ng the Joint, pu::,hing the se:l1.ant ~he,:ld te
form the l-equiccd cross section. The minimum and ma;·:imuiTi tE:Tp2,-,=d";I.lr.:::·
of ::ea.lant at inst.311:itic'l1 snaIl be in accc.rd::'tllce \'lith the?
manufacturer's recommendation. Eee Section 6 for limiting ~ir

tempel-.3.hw2S.

Immediately aftel- placement a.nd befoloe a st::li1 ron1:::', the ::<::ail3!1t ·"hall
be tooled l forcing it onto the bond bceaker surfac~ and against the
jC'lnt f,3c€:!s. The finished tc.ctled:ur"face shall beo l"e·:essed helot'l t.h~

concrete surface as detailad on the drawiGgs. E~cess sealant on the
concrete surface shall be remDved.

The sealant material shall be deli';el-ed lii c.·,"icpl1:<l, ti.ghtly '5;:!aled
cc.ntainers, clearly labeled \'li th the :na.llufactul-ei-' 5 Ila,me, prOdl\\:t
identification and lot i1Umbel"S io-Jnei"e ::1Dpllc3.ble.

The unopened sealant material shall be stored out of the weather. In

Cq"lQl1131. tiqhtlv sealed CCtnt':<lnel':" ,:lS· n~Ccrrr.mended by the
manufacturer. Storage temperaturE ~hall not exceed 90 dCQr2CS
Fahrenheit.

-.
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Fe;}- ltef:15 oT ~.~Dd:: TOl' \-!hlCh :::pecifi,: I),-qt pi-lei:?: ",I"e ~:::t:3bli:::·he·j ll"l

the contract~ the quantity of repaired joint::: Hill be determln2d to
the iV?S\'rest 11n2a1 foot b't' mE35Ui"emp-nt of =,cc2pL<tl., in:::t311ed jco'tnt

repairs along each joint. Payment for joint rep3ir will be made at
the cCi nt"'-3.ct unit pi"lce fCi( the joint ::pec:if'i.ed. Such P3"".!fYH--:-nt ~·~lli

CC'ilSt 1. hlte full compens?.tlc'I' 10,- furni:::h i iitJ. ti-"lI-':::P;:'1-ti e,g, pI i:;Cf:.!1·?,-,t
:>.11':1 =,ppl LC3h.OI1 of 31 1 in3t£'l1-ials; ili1d :;.:,<l'l cui-tlnq:l\!d pn:?IBi-i;v~t;hp.

cc'ncrete joints incll!oing l.:.:bor, tool:::. E'quip;r;.ent. and ,::} 1 other 1 h::i'!'=
n€'r:eSS31'y "lid inCldellt-31 to i;he cc,mp1etioll of the 1';DI"f:. ~.

-.
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! t~tTI~· c,f ,,",c.ck to be pel"fe-Jomed i ii confc"'m~nce III th
and the constructIon detall~ are:

~;~~L1.t§'m_7~_.F~~2~'1.e7c~:~'f,!rhOJ?,"'!.:!;o LLl···i;iii

thi=

[i This Item ;!::I;a:f:i cOnSIS1;$of S="H cuttIng the e:>;i=C111q Joints
~.':: i-Equin::d to attcull the .:11'>:el1,,10!l= :::hO:Ql on the d:-al·llcCI'"
I"emovlnq the e.~:i5ting .lc,int flllelo~l1d=e3.1~frh·;hen? ..
encountered~ pn=pa.rl:ng the joint =ui-f2C::::S~ iilstaI13tio~"':c,f

pl-ercq-med .jcl1nt Tillei-~ bond bn?3f::E'i" alo!d placement cof t:tl;?

jOillt seal:3l1t.

E) The e;;is.tinq pl-efcH-med e;:pa.i1S 1C'I1 Joint fillel- at e;~p:3n::1C"n

Joints is a Joint filler conformIng the Federal
Speci fica hc,,) HH-F-·341.

3) The minlmum 28 day compressive s.tn?ni]th Df the CC'OCi-ete H6::;
-3000 PSI.

4) All m3.terials delivered to the SIte shall conform to the
materials called for in the plans and specifIcatIons.

5) ne;:t tCI the cc<ncl-ete ch.:\nne h to:. _ ...::,

be meCi.SUCE' Irded by tl P - •. ,.j ::'l.ctoc dUTlng the
beqll1ning Clnd end 0 - +: _ sealant in5tall:;lti!:m LiT

each joint. : ;pies of these cecords
!;hi=> on ~ l-'Iee~::ly b:3s·is.

Cutting the joints and installatIon of the joint sealant
shall be limited to pel-iods ~Jhen the ail- tempei-.atUl"!:? at th~'

cOiicl-ete SUi-face at ir,'.rert is ~Ji.thil1 the ,-ange of 65 degi"f::e::=
Fahnmhei t to 100 d£?gn::es Fahnmhei t.

.. ," ~

6) The Contractoc shall furnish certification showing that e$ch
lc.t of s·eal.;:1.nt meets the n?quii-~ments in Secticon 2~ :ind a
letter of assurance from the manufacturer stating that the
se::<lant Hlil tc,leratesu.bmp'l-qel1ce by intenni ttent flocllj
flo~·js.

-.
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CONSTRUCTION SPECIFICATION

401. POLYMER MODIFIED PATCHING COMPOUND FOR
SPALL REPAIR OF CONCRETE LI~~D FLOODWAY

The work shall cQnsist of cutting the edges of the spall area, surface
preparation and cleaning the designated spalled areas and furnishing
and placing of polymer modified patching compound.

2.

3.

MATERIALS

Patching mortar Shall be a polymer-modified, portland-cement, 2
component, fast-setting; trowel grade. easy tooling mortar for
horizontal or vertical surfaces:

SURFACE PREPARATION AND APPLICATION

The patching compounds manufacturers representative shall be present
during initial installation and as stated in Section 6 to ensure that
proper surface preparation, application, and handling techniques are
being used by the contractor and to evaluate the performance of the
patching compound.

Surface preparation will 'require removal of all deteriorated concrete,
dirt, oil, grease, and all bond-inhibiting materials from the surface
by sand-blasting. The sand-blasting nozzle shall be positioned Ylithin
one or two inches of the repair area. Nozzle shall make a minimum of
one pass over the entire repair area. Air compressors used for sand
blasting or air-blasting shall be equipped with traps to remove
moisture and oil from the air. Bush hammering will be used where
necessary to remove cracked or loose concrete. Air blasting will be
used to clean dust and sand from surface prior to placing patching
compound. Saturate surface with clean water. Substrate shall be
saturated surface dry (SSD) with no standing water during placement of
patching compound.

Entire repair area will be a m~n~urn of 1/8 inch in depth.
Preparation work will be done by a bush hammer or scabbIer or other
approved method to obtain an aggregate-fractured surface with a
minimum surface profile of i 1/16 inch.

Mixing will be done with mechanical mixing using a low-speed drill and
appropriate mixing paddle. Mixing will be accomplished per the
manufacturer's recommendation.

SCS-AZ ( 401-1) lOin



Application and finish mortar shall be scrubbed into the substrate.
filling all pores and voids, forcing the material against the edge of
repair area, and worked toward the center. Patching compound will be
consolidated after filling and then screeded and wood float finished.
after mortar has set. Manufacturer's recommendations will be followed
where multiple lifts are required to build final depth. Where repair
areas are deeper than one (1) inch the patching compound may be
extended by adding 1/4 inch minus aggregate according to
manufacturer's recommendation. Excess patching compound on the
concrete surface shall be removed.

Curing - will be accomplished by moist curing with wet burlap. Non
solvent-based curing compounds, that will require pretesting prior to
using may be used. Patching material will be protected against rain
until properly cured. .

4. DELIVERY AND STORAGE

The patching compound material shall be delivered to the_site in
original, tightly sealed packaging clearly labeled with the
manufacturer's name, product identification, date of manufacture and
lot numbers where applicable.

The unopened patching compound material shall be stored out of the
weather, in original tightly sealed packaging and at temperatures not
exceeding temperatures recommended by the manufacturer.

5. MEASUREMENT AND FAYMENT

For items of work for which specific unit prices are established in
the contract, the number of spall areas will be counted per the
stations shown in the drawings. Payment will be made at the contract
unit price for each spall area. Such payment will constitute full
compensation for furnishing, transporting, placement, and application
of all materials; and bush hammering and preparing the spall areas
including labor, tools, equipment, and all other items necessary and
incidental to the completion of the work.

SCS-AZ
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6. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 8, Spall Repair

1) This item~ consistsof removing and disposing of the
existing spalls, bush hammering or removing materials at
perimeter of spall for minimum of 1/4 inch depth. preparing
the spall surface area and furnishing and placement of
patching compound as shown on the drawings.

2) Spall areas s~all be formed as required at the expansion
joint to provide backing for prefol-rned joint filler and"
joint sealant".

3) Minimum ambient and surface temperatures will be per
'manufacturer's recommendation.

4) Concrete color will be concrete gray after placement.

5) Patching mortar will not debond when tested per ASTM C-884
(modified) for coefficient of thermal expansion of concrete.

6 ) Material shall be Sika Top 122 from Sika Corporation or
equal.

7) Compressive strength of patching mortar shall be 8800 PSI at
28 days when tested per ASTM C-109 at 73 degrees Fahrenheit
and 50 percent relative humidity.

8) Bond strength of patching motor shall be 2200 PSI at 28 days
when tested per ASTM C-882 modified and mortar is scrubbed
into substrate.

9 ) The Contractor shall furnish certification showing that each
lot of patching compound meets the requirements in Section
2.

Powerline Floodway Repair (401-3) 10/91
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CONSTRUCTION SPECIFICATION

402. EPOXY ADHESIVE INJECTION FOR CRACK REPAIR OF CONCRETE

LINED FLOODWAY

The work shall consist of cleaning and surface preparation of th~:
crack surfaces, and furnishing all materials, tools, equipment,
appliances, transportation, labor and supervision to repair cracks by
the injection of an epoxy resin-adhesive.

2. MATERIALS'

A. Epoxy resin adhesive:

1. Component "A" shall be a modified epoxy resin of the
eplchlorohydrin bisphenol A Type containing suitable
viscosity control agents. It shall not contain
butylglycidylether.

2. Component "B" shall be-primarily a reaction product of a
selected amine blend with an epoxy resin of the
epichlorohydrin bisphenol A Type containing suitable
viscosity control agents and accelerators.

3. The ratio of Component "A II to Component "B" shall be per
manufacturers recommendation.

B. Porting devices for automated application shall be used in
conjunction with the pressure injection equipment.

3. SURFACE PREPARATION AND APPLICATION

The 'epoxy resin adhesive manufacturers representative shall be present
during initial installation and as stated in Section 7 to insure that
proper crack preparation, application, and handling techniques are
being used by the Contractor and to evaluate the performance of the
epoxy resin adhesive.

Surface preparation will require water blasting all cracks with a
minimum of 3500 psi pressure. All deteriorated loose concrete, dirt,
and all bond - inhibiting materials will be removed from the cracks.
Repair area may be dry or damp, but free of standing water prior to
applying surface seal or injecting gel.

Entry ports shall be provided along the crack at intervals of not less
than the thickness of the lining.

SCS-AZ ~02-1 11/91
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Surface seal material used to confine the injection adhesive in the
crack during injection shall be applied to the face of the crack
between and around the entry ports. Seal material shall have adequate
strength before preceding with injection.

Equipment for Injection

~. The equipment used to meter and mL~ the two injection adhesive
components and inject the: mixed adhesive into the cracks shall be
portable, positive displacement type pumps with interlock to~
provide positive ratio control of exact proportions of the t~TO

components at the nozzle.

b. The injection equipment shall have an automatic pressure control
capable of discharging the mixed adhesive at any preset pressure
up to 1~'±5Psi.

c. The equipment shall have the capability of maintaining the volume
ratio for the injection adhesive prescribed by the manufacturer
of the adhesive within a tolerance of ± 5 percent by volume at
any discharge pressure up to 160 psi.

d. The injection equipment shall be equipped with sensors on both
component A and B reservoirs that will automatically stop the
machine when only one component is being pumped to the mixing
head.

Epoxy Injection

a. Injection of epoxy adhesive shall begin at the lowest port~d
continue until there is an appearance of epoxy adhesive at the
adjacent entry port.

b. When epoxy adhesive travel is indicated by appearance at the next
adjacent port, injection shall be discontinued on the entry port
being pumped. Epoxy injection shall be continued at the adjacent
port where epoxy adhesive has appeared. This procedure will be
continued until the entire crack is completely filled.

Finishing

The face of the crack shall be finished flush with the concrete lining
surface on each side of the crack.

Curing

Will be accomplished by moist curing with wet burlap or other methods
as approved by the Engineer and as recommended by the manufacturer.

SCS-AZ lj,02-2 11/91



~. FIELD QUALITY CONTROL TESTS

a. Pressure tests - The mixing head of the injection equipment shall
be disconnected and the two-adhesive component delivery lines
shall be attached to the pressure check device. The pressure
check device shall consist of two independent valved nozzles
capable of controlling flow rate and pressure by adjusting the
valve. There shall be a pressure gauge capable of sensing the
pressure build-up behind each valve. The valves on the pressure
check device shall be closed and the equipment operated until the
gauge pressure on each line reads 160 PSI. The pumps shall be
stopped and the gauge pressure shall not drop below 150 PSI
within three (3) minutes. ~

b. Ratio test - The mixing head of the injection equip~ent shall be
disconnected and the two adhesive component shall be pumped
simultaneously through the ratio check device. The ratio check
device shall consist of two independent valved nozzles capable of
controlling back pressure by opening or closing the valve. There
shall be a pressure gauge capable of sensing the back pressure
behind each valve. The discharge pressure shall be adjusted to
160 psi for both adhesive components. Both adhesive components
shall be simultaneously discharged in separate calibrated
containers. The amounts discharged into the calibrated
containers simultaneously during the same time period shall be
compared to determine that the volume discharged conforms to the
manufacturers recommended ratio for the epoxy resin adhesive.

5. DELIVERY AND STORAGE

The epoxy resin adhesive material shall be delivered to the site in
original, tightly sealed containers clearly labeled with the
manufacturers name, product identification, date of manufacturer and
batch numbers.

The unopened material shall be stored out of the weather, in original
tightly sealed containers, and stored at temperatures recommended by
the manufacturer.

6. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the length of crack will be measured to the nearest foot
for those stations shown on the drawings. Payment will be made at the
contract unit price for crack repair. Such payment will constitute
full compensation for furnishing, transporting, placement, and
application of all materials; and water blasting and preparing the
cracks including labor, tools, equipment and all other items necessary
and incidental to the completion of the work.

-~-:"",,.-:.. ". ;.
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 9. Crack Repair

1.

1...
3.

5.

This item~ consistSof water blasting cracks. removing
deteriorated concrete and other sealing compounds in
vicinity of crack. preparing the crack for injection anB
furnishing and placement of epoxy resin adhesive as shoym on
the drawings.'

Minimum ambient and concrete surface temperatures will be
'per manufacturer's recommendation.

Minimum and maximum temperatures for storing and
conditioning of epoxy resin adhesive before using will be
per manufacturer's recommendation.

Ration of mixing the two components for injection yTill ,be
per manufacturer's recommendation.

First aid and clean up- of spills will be according to
manufacturer's recommendations.

6. Epoxy resin adhesive shall be a two (2) component solvent
free, moisture - insensitive, high-modulus, high-strength,
structural epoxy that conforms to ASTM C 881, Type 1, Grade
3, Class B and C.

7. Compressive strength of the cured epoxy resin adhesive shall
be a minimum of 7700 psi at 28 days when tested per ASTM D
695.

8. Bond strength of cured epoxy resign adhesive shall be a
minimum of 2200 psi at 14 days when tested per ASTI~ C882.

kl- dJr-
9. The Contractor shall furnish ceoc±ifieation showing that each

lot of epoxy resin adhesive meets the requirements in
Section 2.

-.
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CONSTRUCTION SPECIFICATION

403. GROUT

The work shall consist of furnishing, transporting, and
placing concrete grout in the construction of grouted
sections.

2. MATERIALS

Filter or bedding materials when required, shall unless
otherwise specified, conform to the requirements of Material
Specification 521.

Portland cement shall conform to the requirements of Material
Specification 531 for the specified type.

Pozzolan. Unless otherwise specified in Section 12 of this
specification, pozzolans conforming to Specification ASTM C
618 class F in amounts not to exceed 20 percent, based on
absolute volume, may be substituted for an equivalent amount
of portland cement in the grout mixture.

Aggregates shall conform to the requirements of Material
Specification 522, except that the grading for coarse
aggregate shall be as specified in the construction details.

Water shall be clean and free from injurious amounts of oils,
acid, alkali, organic matter or other deleterious substances.

Air-entraining admixtures shall conform to the requirements of
Material Specification 532.

Curing compound shall conform to the requirements of Material
Specification 534.

other admixtures, when required, shall be as specified in the
construction details.

3. SUBGRADE PREPARATION

Grout shall not be placed until the subgrade surfaces have
been inspected and approved by the Engineer.

SCS-AZ 403-1 11/91



~. FILTER LAYERS OR BEDDING

When filter layers or bedding beneath the grout is specified,
the material shall be spread uniformly on the prepared
subgrade surfaces to the depth shown on the drawings.
Compaction of the material will not be required but the
surfaces of such layers shall be finished reasonably free of
mounds, dips, or windrows.

5. DESIGN OF THE GROUT MIX :

The mix proportions for the grout mix shall be as specified ·in
the construction details. During the course of the work the
Engineer will require adjustment of the mix proportions
whenever necessary. After the mix has been designated, it
shall not be changed without the approval of the Engineer.

6. HANDLING AND MEASUREMENT OF MATERIAL

Materials shall be stockpiled and batched by methods that will
prevent segregation or contamination of aggregates and insure
accurate proportioning of the ingredients of the mix.
Except as otherwise provided in Section 10, cement and
aggregates shall be measured as follows:

Cement shall be measured by weight or in bags of 9~ pounds
each. When cement is measured in bags, no fraction of a bag
shall be used unless weighed.

Aggregates shall be measured by weight. Mix proportions shall
be based on saturated, surface-dry weights. The batch weight
of each aggregate shall be the required saturated, surface-dry
weight plus the weight of surface moisture it contains.

Water shall be measured, by volume or by weight, to an
accuracy within one percent of the total quantity of water
required for the batch.

Admixtures shall be measured within a limit of accuracy of i 3
percent.

7. MIXERS AND MIXING
The mixer, when loaded to capacity, shall be capable of
combining the ingredients of the grout mix into a thoroughly
mixed and uniform mass and of discharging it with a
satisfactory degree of uniformity.

SCS-AZ ~03-2
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Mixer shall be operated within the limits of the
manufacturer's guaranteed capacity and speed of rotation.
The time of mixing after all cement and aggregates are in the
mixer drum shall be not less than one minute for mixers having
a capacity of one cubic yard or less. For mixers of larger
capacities, the minimum time shall be increased fifteen
seconds for each cubic yard or fraction thereof of additional
capacity. The batch shall be so charged into the mixer that
some water will enter in advance of cement and aggregate, and
all mixing water shall be introduced into the drum before one
fourth of the mixing time. has elapsed.

When ready-mixed grout mix is furnished, the Contractor shall
furnish to the Engineer a delivery ticket showing the time of
loading and the quantities~ofmaterials used for each load of
grout mix.

No mixing water in excess of the amount called for by the job
mix shall be added to the grout mix during mixing or hauling
or after arrival at the delivery point.

8. CONVEYING AND PLACING

Voids or areas to be grouted shall be kept moist immediately
prior to grouting.

Grout mix shall not be dropped more than 5 feet vertically
unless suitable equipment is used to prevent segregation.
The grout mix shall not be placed until the subgrade has been
inspected and approved by the Engineer.

After completion of any strip or panel, no workman or other
load shall be permitted on the grouted surface for a period of
twenty-four (2~) hours. The grouted surface shall be
protected from injurious action by the sun, rain, flowing
water and mechanical injury.

11/91~03-3

The grout mix shall be delivered to the site and placed within
1-1/2 hours after the introduction of the cement to the
aggregates. In hot weathe~ or under conditions contributing
to quick stiffening of the concrete, the time between the
introduction of the cement to the aggregates and discharge
shall not exceed ~5 minutes. The Engineer may allow a longer
time, provided the setting time of the concrete is increased a
corresponding amount by the addition of an approved set
retarding admixture. In any case t concrete shall be conveyed
from the mixer to the final placement as rapidly as
practicable by methods that will prevent segregation of the
aggregates or loss of mortar.

SCS-AZ
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9. CURING AND PROTECTION

The surface of treatment materials shall be prevented from
drying for a curing period of at least 7 days after it is
placed. Exposed surfaces shall be kept continuously moist for
the entire period, or until curing compound is applied as
specified below. Moisture shall be maintained by sprinkling,
flooding or fog spraying or by covering with continuously
moistened canvas, cloth mats, straw, sand or other approved
material. Water or covering shall be applied in such a way
that the concrete surface. is not eroded or otherwise damaged.
The grout may be coated with an approved curing compound in~
lieu of continued application of moisture. The compound shall
be sprayed on the moist concrete surfaces as soon as free
water has disappeared, but~shall not be applied to any surface
until finishing of that surface is completed.

The compound shall be applied at a uniform rate of not less
than one gallon per 150 square feet of surface and shall form
a continuous "adherent membrane over the entire surface.
Curing compound shall not be applied to surfaces requiring
bond to subsequently placed concrete. If the membrane is
damaged during the curing period, the damaged area shall be
resprayed at the rate of application specified above.

Grout mix shall not be placed when the daily minimum
temperature is less than ~OoF unless. facilities are provided
to insure that the temperature of the materials is maintained
at not less than SOoF nor more than 900F during placement and
the curing period. Grout mix shall not be placed on frozen
surfaces. When freezing conditions prevail, area to be
grouted must be covered and heated to a range of SOoF to 900F
for at least 2~ hours prior to placing treatment materials.

10. INSPECTING AND TESTING FRESH GROUT

The Engineer will inspect and test grout during the course of
the work. Sampling of fresh grout will be done by the methods
prescribed in ASTM Designation C 172. The volume of each
batch will be determined by the methods prescribed in ASTM
Designation C 138.

The Engineer shall have free entry to all parts of the
Contractor I s plant and equipment which concern mixing and
placing the grout while work on the contract is being
performed. Proper facilities shall be provided for the
Engineer to inspect materials and processes used in mixing and
placing the grout as well as for securing samples of the grout
mix. All tests and inspections shall be so conducted as not

SCS-AZ 11/91



to interfere unnecessarily with the mixing and placing of the
grout.

When ready-mixed grout is furnished, the Contractor shall
furnish to the Engineer a statement-of-delivery ticket for
each batch delivered to the job site. The ticket shall show
the total weights in pounds of cement, water, and fine and
coarse aggregates, amount of air-entraining agent, time of
loading, and the revolutipn counter reading at the time of
batching.

11. MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract
but not listed in the bid "schedule will be included in the
payment for the item of work to which it is made subsidiary.
Such items and the items to which they are made subsidiary are
identified in Section 12 of this specification.

-.":;'
'"::'/

i
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12. ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be perfonned in confonnance' with this
specification and the construction details are:

a. Subsidiary Item. Grout

1. This item consists of furnishing and placing grout
in the voids beneath the channel lining as shown on
the drawings.

2. In Section 5, Design of the Grout Mix, the
Contractor Shall be responsible for proportioning
the grout mix. The grout shall consist of Portland
cement, fine andvcoarse aggregate, water, and air
entraining agent. The cement content shall be~
bags per cubic yard of concrete. The maximum
nominal size of coarse aggregate shall be 3/~ inch.
The slump shall be within the range of 6 to 10
inches. The air content (by volume) of the grout
mixture at the time of placement shall be five (5)
to seven (7) percent. At least five (5) days prior
to placement of the grout, the Contractor shall
furnish the Engineer with a statement of the mix
proportions for approval.

3. Cement shall be Type II or Type IIA. Pozzolan shall
be used as a partial substitute for Portland cement
not to exceed a maximum substitution of 20 percent
based on absolute volume.

~. Curing compound shall be Type 2 confonning to
Material Specification 52~ and ASTM C 309. The
curing compound shall be continuously stirred or
agitated during application.

5. Section 11, Measurement and Payment, no separate
payment will be made for this item. Compensation
for this item will be included in Bid Item 3,
Concrete Channel Lining.
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The testing sh311 be administer~d using the shortest length of line
that is practical. All lines shall be cleaned before placing in service
to remove cxtr3neous materi~l. It is also recowoended that the sewers
be examin~d by television ur other methods to assure proper construction.

Suit.:J.ble w:Jterstops sh:Jll be provided at all manhole seams.

All test results shall be made avail.:.lble for review by the Department
prior to project acceptance.

Sewer lines installed in areas where the pipe is subject to high
ground water infiltration shall be tested using direct flow measurements
in each specified re:Jch of pipe.

a. Infiltration TesLing - The total infiltration shall not exceed 200
gallons per day per inch diameter per mile of pipe. If the quantity.
of infiltration exceeds the maximum quantity specified, immediate
action shall be taken to reduce infiltration to within the specified
limits.

Diameter Infiltration Diameter In filtration
of Sewer Gals/hr/100 ft. of Sewer Gals/hr/100 ft.

8 1.26 54 8.51

10 1.57 60 9,45

12 1.89 66 10.39

15 2.36 72 11.34

18 2.83 78 12.29

21 3.31 84 13.23

24 3.78 90 14.17

-,- 4.25 96 15.12_/

30 4.73 102 16.07

36 5.67 108 17.01

42 6.61 114 17.95

48 7..56 120 18.90

Allowable M. H. Infiltration - 0.1 gallons per hour per vert. ft

Allowable Limits of Infiltration
200 Gal/Inch Dia/Mi/Day

IV -'



b. Low Pressure ,Ur Testing - LJW p("essure a.i.:: t.es::i:1g shd~l be ~i.mi:,~d

to pipes less than 30 i:1ches in diaQeter.

1) rest Procedure:

a) Clean and wet the line to be tested.

b) Plug all pipe outlets with suitable test plugs and securely
brace each plug.

c) Add air slowly to the portion of the pipe installation under
test until the internal air pressure is raised to ~.O psig.

d) Check exposed pipe and plugs for leakage by coating with a
soap solution. IE any failures are observed, bleed off air
and make necessar; repairs.

e) After an internal pressure of 4.0 psig is obtained, allow at
least two minutes for internal air te~perature to stabilize,
adding only the amount of air required to ~aintain pressure.

f) After the two minute period, disconnect the air supply.

g) ~nen the pressure decreases to 3.5 psig, start ti~ing.

Determine the ti~e in seconds that is required for the pres
sure to fall from 3.5 psig to 2.5 psis. This test duration
time must be equal to or greater than the minimum test dura
tion time obtained as outlined below.

2) Minimum Test Duration Ti~es - The following procedures for obtain
ing minimum test duration times from the nomograph, Fig~re IV - 1,
are based on a maximum air loss of 0.003 cErn per s~uare foot of
internal cross sec:ional area but not more than 2 cErn for the
entire length under test.

a) For test sections af one diameter or for sections such as
laterals with a few short taps.

If the length of the section u~cer test is nat grater
than the length shown in Col~~ LA' read t~e ~inirnu~ test
duration time in seconds from Scale TA.

If the length of section under test is srea:er t~an LA'
but within the limits of Scale L, extend a straight line
from the diameter on Scale D to the le~gth of Scale Land
read the ~inirnum test duration in seconds on Scale 13'

b) For test sections consisting of more than ~ne si3e pi?e,
and for lengths ;1ot falling within the li:ni:s of SC31e L.

For test section lengths f3lli~g ~ithin the li~its of
Scale L. extend a straight line from the diameter read on
Scale 0 to the corresponding length of Scale L for eac~ size

IV - 3
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of pipe included dnd rQ~d values for C and K directly fro~

the correspunding Scales.

For test section lengths not falling within the limits
of Scale L, calculate C and K from the formulas at the bottom
of the nomograph.

Add C's and add '. ,
~ s.

If the total of C's is 1.0 or greater, the sum of K's
equals the minimum test duration in seconds.

If the total of CIS is less than 1.0, divide the sum of
K's by the sum of C's. The quotient is the minimum test
duration in seconds.

c. Exfiltration Testing - In areas where the sewer is not located in
natural ground water table, exfiltration tests or low pressure air
tests shall be used to give an indication of sewer tightness.

The exfiltration test should be conducted as follows:

1) Plug sewer at lower end of section to be tested.

2) Plug the highest end of the se~er to be tested. TI1e sewer plug
shall have a suitable air vent to allow trapped air removal.

3) Place a calibrated container at the average height of four (4)
feet above the flow line of the sewer. Check the system for
leaks in hoses, plugs, calibrated containers, etc. while filling
through a positive shut-off valve. After filling the sewer,
allow one hour for absorption of water and refill sewer line.
When the water overflows the calibrated container, close the in
put valve and begin the test.

4) Record the elapsed time to empty the container of water and cal
culate the loss rate (gal/hr.).

Diameter of Sewer

8

10

12

15

GaIs/Hr/l00 ft.

1.26

1.57

1.89

2.36

Diameter of Sewer

18

21

24

27

Gals/Hr/l00 ft.

2.83

3.31

3.78

4.25

Allowable Limits of Exfiltration
200 Gal/Inch Dia/I'vli/Day @ (4 ft. head)

Exfiltration from manholes shall be limited to 0.1 gallons per
hour per vert. foot.
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4. Protecting Public \Vater Stlppl)' - ClUtiun SllOlIlt.l be c!l\.L'n in design and
constructiun tn pr(ltect all \J;ltel- stlppllcs from \"TilStc water cont:lmination.

The Dep,lrtment has adopted regulZltions prohibiting cross connections.
To minimize th\.' potentia 1 of (' ross contamination. the Engineer shall
design the horlzulltal and vertical scpaL.ltion of \.,rater and sewer lines
as follo\.,rs:

a. Horizontal - \.Jhen water lines and sewers are Llld parallel to each
other. the horizontal distance between them shall not be less thiln
six (6) feet. Each line shall be laid on undisturbed or bedded material
in a separnte trench. \.Jhere conditions prevent the minimum horizontal
separation set forth above, or where both lines are in the same trench,
both the \"Tater line and se\.,rer shall be constructed of mechanical joint
cast iron pipe. or other approved pipe. which is pressure tested to
assure water tightness before backfilling. In such instances, a com
plete description of the circumstances and details of the proposed
construction shall be attached to the plans submitted to the Department.

b. Vertical - When a sewer crosses two (2) feet or more below a water
line, no extra protect ion is required. \men a se~.,rer crosses less than
two (2) feet below a water line. the sewer shall be constructed of
cast iron pipe with leaded or mechanical joints, or other approved
pipe, for at least six (6) feet in both directions from the crossing,
or the sewer shall be encased in concrete of 6-inch minimum thickness
for the same distance. \.Jhen a water line must cross under a se\"Ter,
a vertical separation of at least 13 inches between the bottom of the
sewer and the top of the wat~r line shall be maintained with support
provided Ear the sewer to prevent settling. The sewer shall be
constructed of cast iron pipe ~"Tith leaded or mechanical joints. or
other approved pipe at least six (6) feet in both directions from
the crossing. or the sewer shall be encased in ccncrete of 6-inch
minimum thickness for the same distance.

c. No water pipe shall pass through or come into contact with any part
of the sewer manhole.

C. CAPACITIES.

Sanitary sewers should be designed for toe following existing and anticipated
future flows:

(1) Haximum rate of flow of domestic sewage for the entire service area
for a specified time period.

(2) Infiltration that is allowed for the entire service area.

(3) Anticipated flow rates from commercial and industrial areas.

1. Design Period - Design periods sllould be chosen carefully and consider
the following:

IV - 6



a. Us~ful lif~ of the equipment and its cumpunent structures, taking
into account obsolescence and wear and tear.

b. The ease, or difficulty, of expanding or reloc:lting the system.

c. The anticipated population rate increase including commercial and
industrial contributions.

d. The present rate of interest on accrued bond indebtedness.

e. Inflation and escalation of mat.erial ,.lOd labor during the period of
indebtedness.

f. The abilitv of the system to function properly at present flows after
the expanded system is placed in operation

RECOl'frfENDED DESIGN PERIODS

Type of Structure

Laterals and submains
less than 15 inches
in diameter

~~in sewers, outfalls,
and interceptors

Design Period Years

Full Development

50, full development,
or as specified by
EPA

Note

Requirements may change
rapidly in a limited
area.

Difficult and expensive
to enlarge

2. DesigIl Flows - The estinlates of flow of residential domestic areas can be
expressed by the following equations:

5.0/p l / 6

Q /Q. = 25.0p
l /3

max m1.n

0. 2p l/6

Where Q is the flow rate in gallons per day and P is the poulation in
thousands.

Other widely used relationships of flow from moderate sized domestic
sewage areas are

Haximum daily flo,.; ::: x avg daily flo\oJ
~bximum hourly flow 1.5 x maximum daily f 10\", or

3 x average daily flm"
Hinimum hourly flmoJ 2/3 x average daily flm,;, or
Hinimum hourly flow 1/2 x minimum daily flow, or

1/3 x average daily flow

In the absence of flow data n~w domestic sewerage systems shall be de
signed on the basis of an average daily flo\" of not less than 100 gallons
per capita per day, or as specified by EPA's cost effectiveness guidelines.
Lateral and submain sewers should be designed with capacities, when flow
ing full, of not less than ':'00 gallons pet- capita per day. Sewer mains
should be designed for not less than 250 gallons per capita per day flowing
full. Interceptors should be designed for maximum flO\oJs using the preced
ing equations.
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In I"llillIllL'r,:ial dr~;lS rll,; [lurn:;ll d()Ill~:-;ri,: rl"l, sl1ultld IlL .1ddL'd tu tll;l!"

Llt til~ Lunlllll:l'L'L:l1 ;lreas. CllIl11~1L'[l:i;1l flul,s SlllltJld be b.lsed IIl'Ul1 idlUWl1

datLi ill till.' dL'S ign regiun.

Nunll<.ll dry Lndustrial flul,s slllluld b~ based 1IlJllll knuI,n J:lt:l in the
design region. Any resid~nti:.l1 flow should be added to these valuL~s.

UL'sign fnr I"c't industry shOUld be on an industry-by-indust"y l>:lsi:;.

D. DESIG~ DETAILS.

1. No SL'I"ers other than house Llter:lls shal L be Less th:m six incilt:'s in
dL..lI11L'ter. Six-inch diameter sel.J..:rs will be per-mitted for- lines under
.'tao feet in len.~th in areas where the line cannot be extended. un less
indic:lteJ othen"ise in this Bulletin. A 11l:l111101e shall be pLaced at th~

end of the six-inch line. If the six-inch diameter line is 200 feet or
less in length, a cleanout at the end of the line may be used.

All other sewers shall be at least 3 inches in diameter.

2. Minimum Slope - All sewers shall be so desisned and Lonstructed to give
mean velocities, I"hen flm"ing full. of nut less than ~.O feet pc>l"
second, based up,)n ~13nningrs fOn'1Ula using :1n "n" v:llue of 0.013. Usc
of other practicJl "n" values m.:1Y be perr.1itted by the ;:Jl.:1n reviel.;ing
agency if deemed justifiable on tile basis llf res2:Jl"cil or fielJ d:lta
presented. Figures IV - 2 and IV - 3 arc provided as J d~sign aid.

To ?revent deposition of sand and gravel. J meJn veloLity of 2.5
fps should be used when the circumstances permit. To prevent abrasive
action of the pipe material, the maximum velocity in the sel.Jer shall be
limited to 10 fps. \-lhere velocities exceed tilis mJ:-:imum figur-e, the
lines shall be constructed of ductile iron pipe or its equival~nt. M:ln
hole inverts shall also be pr-otected.

All sewer lines shall be designed with due consideration given to
sulfide production and control. Recommended references include EPA
Process Design Hanual for Sulficie Control in S:.1l1itary Se~"er Systems, and
D. K. B. Thistlethwayte's Control of Sulphides in Sewerage Systems.

3. Alignment.

a. Straight - Where a sewer wltn straight alignment is desired, the
sewer shall be laid with uniform grade and straight alignment
between manholes.

b. Curvilinear - Horizontal and vertical curvilinear sewers ~.Jill be
accepted providing they meet the following criteria:

1) The minimum velocity in the sewer flowing full is not less than
2.0 fps.

2) The minimum radius of curvature shall be 200 feet or the radius
calculated based upon one-half of the maximum allowable deflec
tion per joint per pipe materi31. whichever is greater.

IV - 8



3) In Judit iOll t,l tilt! ,lcceptJllCLo test, tilt: SL'wer line shall be
cleJlled to remuve fnrL'ign mJtL:ri~ll.

4) Manholes sllJll be plJced Jt t:<Jch L:nd of the curve not to exceed
400 feet spJcing.

4. Manholes and Cleanouts.

a. Location - Except as itemized below, manholes shall be installed at
the end of each line, at all cllJnges of grade, pipe size, or align
ment, at all sewer pipe intersections, anu at distances not exceed
ing those shown below:

t-WlliOLE SPACl~G

Pipe Size (in.)
8 - 15

18 - 30
36 - 60
Over 60

~Iax. Manhole Spacing (ft.)

500
600
800

1300

Cleanouts may be used in place of manholes at the end of
laterals less than 200 feet in length.

~.Jhere manholes are located in areas of flL)oding, consideration
shall be given in design to eliminate storm water entrance.

Minimum Slope to Maintain Velocity of-Sewer Size -
(in) (mm) 2.0 fps (0.6 m/s) 2.5 fps (0.75 m/s)

n .010 .013 .015 .010 .013 .015

8 200 .0020 .0033 .0045 .0031 .0052 .0070

10 250 .0015 .0024 .0033 .0023 .0037 .0052

12 300 .0011 .001~1 .0026 .0018 .0030 .0040

15 380 .00085 .0014 .0019 .0013 .0022 .0030

18 450 .00067 .0011 .0015 .0010 .0017 .0023

24 600 .00045 .00077 .0010 .00071 .0012 .0016

Table IV-l
Minimum Slope To Maintain Indicated Velocities Flowing Full

(From Manning's Formula)
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b. lJrop ~bnhLlles - If the difter,'lll'lO in invert l'Lev~ltiollS bet\'CCll inflow
and outfII)w S2\JerS ('xl'I'lOds JU illl"lll's, ;] drup manitoll· shdLl be inst;lll
cd.

If the differcnce in invert elevatiol\s bet\Jel'l\ inflow and uutflow
sewers is less than 30 inches. the n~anhole invert shlJllld be filleted
to prevent solids deposition.

The Engineer should design drop manholes with due consideration
given to sui fides and sulfide control. Recommended references include
EPA Process Design Manual for Sulfide Control in Sanitary Sewerage
Systems, and D. K. B. Thistlethwayte's Control of Sulphides in Sewerage
Systems.

Elimination of drop manholes by a subscitution of a vertically
curved sewer into a standard manhole will be considered, provided
detailed hydraulic calculations are submitted sho\.Jing the vertical
transition curve and its conformance with velocities and principals
of open channel hydraulics.

c. Diameter - TilC minimum inside diameter of manholes shall be ~8 inches.

d. Steps - N:mhnle steps should be installed in se\.Jers \Jhen the depth
of the manhll1e exceeds 48 inches. The steps sh.:Jll be spaced from 15
to 18 inches 3part vertically and constructed of ~Jst iron or plastic
coated cast ir,ln.

LJdders \.;itb cast-in anchors will be an ac('eptable alternate to
steps.

e. Flow Channel - The flow channel through the manhole shall be steel
trowel finished to conform in shape and slope to that of the sewers.
The manhole shelf shall be brush or broom finished with a slope of
one inch per foot.

f. Water-Tightness - ~bnholes should be protected from storm drainage
flooding conditions whenever possible. Hhere the flooding cannot be
avoided. solid manhole covers shall be used to ~revent infiltration.
Suitable waterstops shall be provided at all manhole seams.

Manholes constructed of brick or concrete block shall be water
proofed on the exterior to prevent infiltration. Where pre-cast
manholes are found to leak. the manholes shall be water?roofed on
the exterior.

5. Depressed Se\.Jers - The use of depressed se\.Jers (inverted siphons) should
be kept to a minimum.

To keep velocities to a maximum and clogging by sediments to a mini
mum and to provide easier maintenance. at least two parallel pipes should
be designed with a minimum pipe diameter of six (6) inches.

A minimum velocity of 3.0 fps should be maintained in each sewer pipe.
The system should be designed to .provide the minimum velocity in one pipe

IV - LO



at minimum flows with the inlet strucr-url' arr:.lnged in such a m;;nner as to
bring :.ldditional pipes progressively intu operation as the flow increases
to its ultimate design flow.

Manholes shall be installed at e3ch end of the depressed sewer to
provide for cleaning and rodding.

Where circumstances warrant, a bar screen may have to be installed
in a structure prior to the depressed sewer inlet. This could be
especially true where 6-inch pipes are used. The design Engineer should
give careful analysis and attention to potential clogging problems.

6. Depth of Sewers - Sewers shall be installed at a depth sufficient to
insure adequate drainage of wastes from each service and to prevent
frost damage.

All sewers shall be designed to absorb superimposed loads and back
fill overburden, without damage to the pipe material, and without ad
versely affecting the hydraulic characteristics of the pipe.

It is recommended that the sewer pipe be installed at a mini~lm depth
of 3 feet (finished grade to pipe spring line). Where pipes are required
to bridge ravines, washes, and caverns, the pipe shall be of high strength
material and shall be supported properly to prevent settlement or washout
during storm flows.

7. Easements and Rights-of-Way - No public sewer shall be installed unless
the owner has in his possession evidence of his obtaining the necessary
easements and rights-of-way.

Failure to produce these agreements upon request is ground for with
drawal of the Department's "Approval to Construct."

8. Special Conditions for Condominiums, Mobile Home, Travel Trailer, and
Recreation Vehicle Parks - Condominiums, mobile home, travel trailer,
and recreational parks shall be designed using the requirements of the
uniform plumbing code, excluding the water-sewer main separation. The
requirements of this Bulletin regarding water and sewer separation shall
also apply to condominiums. mobile home, travel trailer, and recreational
vehicle parks.

E. PLili~ - DETAIL REQUIRE~ffiNTS.

In general, the engineering drawings submitted to the Department for approval
shall meet the following requirements:

1. Standard Drawing Size - The engineering dra\oJings shall be reproduced on
paper not greater 24" x 36".

2. Plan View and Profile Plans and profiles for sanitary sewers shall be
submitted and shall be prepared using the following scales:
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Vertical--- -----
1" 'J feet
1" 4 feet

Horizontal
1"- -- 20 Teet

1" 10 feet
1" 40 feet
1" 50 fetlt
1" - 60 feet
1" - 100 feet

1"
1" =
1" -

5 feet
6 feet
10 feet

The plans and profiles shall be in sufficient' detail so as to provide a
clear understanding ()f tlle size. invert and grade elevations alld type of
material used in construction.

The plans and profiles should show all utility locatil'ns, easements
and rights-oE-way. and olher structural features of the sewer.

A general map .. showing the vicinity of the project, area to be
serviced, the location of the proposed sewers (referenced to plans and
profiles). site or sites of all water and wastewater plants. wells.
streets. parks, drainage areas, lakes, creeks, streams, water mains. and
storm sewers, shall be included as part of the engineering drawings.

It is recommended that the general map include topographic contours
at intervals of 2 feet minimum and 5 feet maximum.
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Ratio Of Velocity and Discharge
Example: If velocity 0= 2.4 fe/sec. and cischarge = 4.9 mgd. ilowing full: then flowing 2/3 full

the velocity will be 2.4 x 1.li = 2.63 iUsee. and dischJrse wi!i be ~.9 \ 0.79 = 3.79 rngd.
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Figure IV-3

Velociry and Dischcrg-e lor POitia:Iy Full Circular Sewers
(Comparison of the filled sectio'n to the full sect~rHl frem l\'lanning's

Formula)
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