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UNITED STATES DEPARTMENT OF AGRICULTURE
. SO)t CONSERVATION SERVICE

ARIZONA STATE OFFICE
Engineering Staff
Phoenix, Arizona
March 16, 1987

DESIGN REPORT

Job:
Project:
Authority:

.Phase:

. RWCD Floodway, Reach-5
Apache Junction-Gilbert W.P.P.
PL-566
Final Design

•

Sunmary:

The hydraulic design of the main floodway was completed by the WNTC and
assembled into the Final Hydraulic Design Report dated 10-3-86. This
information, alQng with the reports listed under the Section, Basis for
Design, were reviewed and used during the final design completed in the
Arizona State Design Unit. The flnal design is complete except for final
quantities and cost estimate. These items are scheduled to be completed and
inserted into this report after the design review•

This project is defined as a Class VII job in that it exceeds the 1983
de1egatedapprova1 authority for "Bankfi ll"di scha rge for channel s in earth.
In addition, a waiver will be needed where we have deviated from the general
format of the NEH-20 Specifications. These deviations are noted in the
appropriate section of this report.

Several meetings were held with the sponsors (Flood Control District of
Maricopa County) to get their input for future needs. Major topics discussed
included fencing, landleveling, and the East Maricopa Drainage Study. Minutes
to these meetings are included in the design folder. Decisions reached are
noted in the appropriate sections of this report.

Description of the Job:

This is an eart~ floodway which entends from the treminus of RWCD Floodway
Reach-4 .at Ray Raod to the Outl et from Lei sure World Development at Guadal upe
Road. Major features include: side inlet structupes, channel protection
through the Guadalupe and Power Road Bridges, turnout structure and outlet
from the RWCD Cana1 at Wa rner Road, and the re1ocat i on of ut i 1it i es and
existing irrigation structures.

Variances from the project plan included: (1) using grouted rock protection
vs. loose rock riprap through the portion of the floodway from Leisure World
outlet to the end of the floodway bottom width transition downstream of Power
Road. This was due to the number of inlets and extent of grouting that would
be necessary to convey side flows safely into this reach of the floodway; (2)
the RWCD irrigation canal outlet structure at Warner Road; (3) side slope
transition through Elliot Road Bridge in order to maintain a constant floodway
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bottom width; (4) gradual, long radius curves throughout the f100dway layout
to lessen construction costs and overall 1a'ndrights costs, and (5) a sill
(raised invert) at the leisure World outlet to prevent backflow to the
development during pumping operations.

Design Objective:

The existing floodway is being enlarged to provide a stable floodway with 100
year flood frequency capacity.

Basi s for Design:

REPORTS

1. RWCD Floodway, Reach-5, Inlet Hydrology Analysis, October 85, by
H. C. Millsaps.

2. Geologic Investigation Report for RWCD Floodway, Reach-5, April 85,
by Aubrey Sanders.

3. Soil Mechanics Test Results - RWCD F100dway Reach 5.

4. Final Hydraulic Design Report, October 85, by WNTC.

REFERANCES

1. AISC, 8th Edition
2. WNTC Technical Note No. W-22
3. Steel Drainage &Highway Construction Products, Third Edition
4. TR-67
5. Hydraulic Engineering Circular - 14
6. Soi 1 Mechani cs Note - 1
7. Far West States
8. TR-S5
9. NEH-S
10. Hp-41 PWSP (Water surface profile developed by Bassit)
11. Technical Note Eng. No.1 (1-16-74)
12. TR-S

General Basic Data:

li!T'iting conditions or restraints during construction that would influence
design are: (1) trench excavation of CMP pipe to the neat lines shown will
influence the strength design; (2) structure excavation around the existing
syphon box structure will influence design against tipping and sliding; (3)
structure excavation and removal of the manhole sections at the syphon manhole
structure will influence design against tipping and structural failure at the
existing pipe connections; (4) full grout penetration wi 11 infl uence possible
piping and structural failure in the future; and (5) tolerance limits set in
waste site #3 will influence future 1and1eveling costs by the sponsors, and
tolerances set for waste along the right side of the floodway will influence
positive drainage.
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Layout:

Layout of the floodway has been altered to include gradual, long radius
curves. These curveshelpqecrease costs in the following ways.: (1) The
alignment will run along the existing floodway, where practical, to decrease
the amount ()f excavation and (2) the sponsors will be able to sell the
additional 19nd macleavailable along the east rights of way. In addition to
the cost savings, this al ignment helps in allowing more area for better
entrance conditions to the side inlets and less area that the sponsors will
have to obtain to implement the East Maricopa Drainage Study Plan.

Hydrology:

The 100 year - 24hour precipitation was used in conjunction with TR-55 to
determine the runoff capacity of the 0 &Mdrain structures along the west
side of the floodway.

No design was done for the capacity of the Farm Tailwater Drains except to
provide what was existing as a minimum.

Hydraulic Design:

Side Inlet #1 - has been designed with existing and future considerations in
mind. The weir and channel have been designed to pass the existing flows into
the floodway while at the same time the inlet bottom width and slope have been
picked to provide a mild transition and adequate flowage clearance for the
future bridge and East Maricopa Drainage Study (EMDS) channel.

Side Inlets #2 to #10 - have been designed to accomodate existing or future
EMDS flows. The decision was made by FCD and SCS not to try to install future
EMDS starter detention basins and pipe inlets. (see minutes to Mtg.)

The .inlet weir elevations have been set at the 100 year floodway water surface
in order to obtain the maximum amount of head for design. The differences in
elevations between existing ground at the inlet and the Q 100 watersurface in
the floodway are small (0.5 1 to 1.5 1

) but mean a substantial cost savings
from being able to reduce the width of the weir. Gravel protection is added
upstream of the weirs in a shape that would provide adequate i~flow to the
system at the lesser head. The layout of this protection and the use of
gravel should provide better protection against head cutting from sheet flow
than the loose .rock and bedding that was tried unsuccessfully on previous
reaches.

The Warner Road turnout structure outlet has been designed according to HEC-14
for a rectangular cross section due to lack of inform~tion on hydraulic jumps
in trapezoidal sections. Extra protection was used into the floodway to allow
for uncertainties. (NOTE: This is a manually operated structure and can be
monitored during flow.)

Lei sure Worl d desi gn datum was checked vs. SCS datum at IIAnderson ll and the
floodway watersurface elevation used by Leisure World checks with the SCS work
plan elevation at Guadalupe Road.
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Embankment .Des i gn :

Because of past experiences with rilling of the floodway side slopes and
structural failures of both pipe side inlets and grouted weir s.ide inlets from
soil piping it was the designers judgement to use a transition material
(diaphram) for each of the 0 & M inlet drains and a grouted wall (cut-off)
along the grouted side inlets.

Theearthfill has been specified according to findings of the RWCD Reach 1
investigating committee report on erosion of earth lining and bank erosion
dated November 1985.

Gravel cover has been used throughout the job as a transition material that
enables flow to dampen while flowing from a grouted protected reach to
earth. In addition, gravel cover has been used on the floodway side slopes to
prevent rilling near structures.

Structural Design:

Warner Road Turnout structure - Design consisted of a U-shaped channel section
and articulated wingwalls. BilSic structural criteria from TR-67 was used. A
partially saturated earth loading was used to design for moment and upl ift of
the U-shapedsection. A surcharge and sloped backfill was considered for the
wingwa 11 s.

The WNTC Engineering Technical Note No. W-22 was used as a conservative guide
toward designing the thicknesses of the 18 inch and 42 inch diameter
corragated metal pipe (NOTE: This method does not take into account the
moment of inertia for the corragations). The results were compared with the
methods used in the book of Steel Drai nage and Hi ghway Constructi on Products
and found to be valid.

The thickness for the grouted rock structures were based on the location,
frequency of use, and maximum velocities as described in Far West States for
unreinforced channel linings.

Engineering Technical Note No.1, dated 1-16-74 and TR-5 were used for the
strength design of the RCP. A combination of live and dead loads were used.

Construction Materials:

The following items were used to evaluate the construction materials used for
this job:

1. Where applicable, only one material for specific items will be used due to
limited quantities on the job.

2. Cost installed

3. Availability of material

4. Ease of Construction
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5. Ease of Inspection

6. Asthetics.

Grouted Rock was selected over soil cement due to the limited quantity and
high initial mobilization costs to set up a plant for soil cement.

CMP was selected due to the ease of construction.

Landrights Reguirements:

Surplus excavated material between Elliot and Guadalupe Roads will be
designated as waste and placed in the adjacent farm fields to the east of the
floodway. As part of the sponsors agreement with the landowner these fields
will belandleveled. SCS has designed the landleveled fields and will place
waste material to plus or minus 0.3 feet of.the plan. The sponsors will work
with the landowner after construction to get his fields laser leveled.

Irrigation structures to be relocated and/or completed as part of the SCS
contract are: (1) syphon at Elliot Road (2) farm tail water structures and .(3)
farm road di ke.

Sped Hcat ions:

o &Mdrains and farm tailwater drains have been set up as a cost per
structure under Spec. 51. The price will include all pipe inlet structures,
pipe excavation and backfi 11, and other appurtenances. Thi s method of payment
deviates from any of those given for CMP in Spec. 51.

Specification #7, Surveys; we have deleted the last sentence in Section 1, in
order to include original and final surveys for computing quantities.

Operation and Maintenance:

(See Operation and Maintenance Plan) As discussed with the sponsors, Fence
has not been added to this contract because of the remote area this reach of
the floodway is in. Fencing will be included in the future landscape
contract. ~

Submitted: \~ . .. . 3-f!S~,B7 ..
.. Head, Desl~ Date

•
Approved: ·3'" 2'5-87

Date
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FLOOD CONTROL DISTRICT

0'
Maricopa County

3335 W~stPurang() Street. Phoenix, Arizona 85009
, TelephontH602) 262-1501

D. E. Sagramoso, P.E., Chief Engineer and teneral Manager

BOARD of DIRECTORS

Fred Koory, Jr., Chairman
George l. Campbell

Carole Carpenter
Tom Freestone

Ed Pastor

&fh"-­~K1J__

P!4nl /;em? $e,.·f :kpot'+C cOl/er
(n::,f IfefttrrlW'MJ·f£B 26 1987.

/r¢
Don Paulus
U. S. D. A.
SQil Cons.rvation Service
~Ol E.Indianola, Suite 100
'ho.nix, AZ 85012

RE: RWCD Floodway, R.ach 5

Dear Don:

We, (Ire transmit-tJ",gh.rewith a "m,rk.d:"!Jp copy of ti\.Reach 5 plans, showing our
ne.ds fortemporaryconstr!Jction .as.mente and te.acquisit1'Cm of property in
association with 'this proJect. fhere are 4 items,' aU in ns R7E:

1. TCE with LeisureWor ld, northwest corner of 6uadalupe and Power, for
" a concrete cutoff waU, as mark.d.

2. Fee (lcquisition frqm the Morri80n Broth.r. Ranch, off the southeast
corner of 'Pow.r and 6ua.dalupe; as mark.d.

•

3. TCE for those portions of the west half of Section 1 east of the
edstingFloodway right-of';'way,for field l.veUng.

!
! •

4. TCE·. from Southwe.t Propertie., in Section 18, for filling and grading
a. ..arked.. ' I '

I

1

W••r. ,.lso,tr,a",slllitt~ng.amark.d-up:copy, ofthepl,ns showing the ramp and
'f.enc.inform'tiOnyou ~eq,!J••t.d, '" As!)'ou ~~qw~ ,tt"•• 'agre.dat our MOnthly
,coor'ef,inationme.'tfng, F.b~u..ry18, 1981, ,that ... would' not place f.nces until
the landscap1nSf t. being placed.'Therefore, the fence Une. will be early
tnpUt for the landscaping study.



Sincerely,

/{~~
Kebba Buckley
ProJect Manager

•
letter to Don Paulus
Page 2

l't'"
, '" \ l,ln, addl~~~n ~o the marked andcited~t.ms~",eanticl~,at. possible backup at
0a.'}" ,.$~at.~on 47?tQO., ,', '.r~.ps .we o.an discuss this and whether to handle it with a

~'<~V Itructuralor nonstructural solution. '_

J"'!~)"I If you have any questions, ple.e give Ite a can. tty direct Une Is 269-4722.
, l, #J J ~/A\'YO'"' ,.

,\ b
WO·

.
Attachments: RWCD Reach 5 Plans

•

•



201 . Indianola Ave.
SUite' ZOO
Phoenix, AZ 85012

January 29, 1987
......

e.
:ot..

~/O
~13-1l

Pan $agramoso, P.E. .
Chief fr)gineer and 6eneral .Manager
F1QQd Control District of Maricopa COunty
~3.3$ II. Durango St.
'Phoenix, AZ 85009

IE: RweD, Reach-S

Dear Dan:

As requested we have enclosed the following infonaation:

1. Temporarl con$truction easement for Leisure World entrance. (1 sheet)

2. Rfghts ot W~ needed at the Guadalupe side inlet. (1 sheet)

3. . Cost Estimate for the relocation of Morrison's tal1water pond. (3
pages of 3) .

Also for lour infonnation the ~ot_alacreageof MorrtSQn's fielels for 'possible
landleyeH"gfs149.S acres. Actual area to be latldleveled will be determined
from th ffnal design.

SfnC~:~A£/
Verne M. Bathurst
State Conservationist

cc: Ral!,h Arl't.ngton -
-.- .
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. J)ON P.ULUS
------~OIL, CONSERVATION SERVICE

~()i E. INDIANOLA
PHOENIX, AZ. 85012

RE : RWCDFLOODWAY CONSTRUCTION SOUTH OF GUADALUPE

DEAR DON:

1HJ:SLETT~RIS 10 COfU'IRM ".HE DISCUSSJ;ONSWHIC~ TOOK PLACE
AT.. QUR M~E';rING OF OCTOBER 8 .~.. 19,86," AffJ) A SUBSEQUENT CONVER­
SATION BETWEEN JAY AHRENS, ENGINEERING MANAGER, FORESIGHT
DEVELOPERS',' AND' TOM ·3AYO ·W1TH SCS.

*SUPERS'J.,'ITlpn SPRINGS GOLF.CLUBMAINTBNANCEPERSONNEL WILL
UPON PROPER NOTIFICATIoN OF A CONSTRUCTION START DATE BY SCS,
aaMQVE bll ABAtlOON .THE :EXISTING IRRiGA'J..'ION AND LANDSCAPING,
(C()NTACTSTtV:EEASTHAMciF~F()RES1GHTDEV!Lbp!RS, 890-5650. TWO
WEEKS PRIoR'·· TOSTART'OF CONSTRUCTION).

*THE.$OS'S CONTRACTOR WILL REMOVE THE 42" HEADGATES SOUTH OF
GUADALUPE AND MAKE THEM AVAILABLE TO FORESIGHT FOR SALVAGE.

·FORESIGHT ,WILL.,CONTIN],JE TO DISCHARGE. INTO THE FLOODWAY SOUTH
OF GU~DALUPE'THROUGHITS BXISTI:NG PUMP .SYSTEM IF REQUIRED TO

'i~tij::TTiit=F~~;~T~:N;H~: £~:C~~gEF~ti~~~~i g~:;~D~iE~U:~-
SCS CONSTRUCTION PLANNING.

I APPRECIATEYOURE,FFORTS TQ KEEP US INFORMED ON THIS PROJECT
ANOLOOK FORWARD TO WORKING "WITH YOU TO COMPLETE THE FLOOD­
tj,,¥ •...... '~TTACHBD ',FOR yOUR OSE "Is· A .UTILITY PLAN SHOWING THE
EXISTING IRRIGATION SYSTEM.

~;~lliAgg~~E~~a:~~:T DEVELOPERS

DIRECTOR OF PLANNING & DEVELOPMENT

•
.....

...oo !.."•
, .

. ' ...... :;,.·=,<1517:So·,·Fbwer·Rd.· ":;' '.', :.:'.-.,
.,:' :"":'.~';'..' Mesci :Arizona: . ..: .,.
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~. /Anderson-N~vhoIS• , " '

~ 12,O .. NOA •~ 20TH STREET
PHOENIX, AZ 85016
(802) 957-3681

Letter of Transmittal

To: 1=IOcd<::po+tolp'S-m",tJMQtieFS G·'
3!35W. 'OY'raY"Q ' ,

"hot"i'1 'At '!S<JQ'

[)~te:., ,j. (iQ4~8.:1'!.-,":,._'_'--:..~ _
Job"Title: .M+~~ pm'M.,e Bm Gt.l MqYIC!P£"

'job No: '44.$6' ~ ,
Re: _

C SamplesC Plans

C Specifications

DESCRIPTIONIDENT.NO.DATECOPIES

Gentlemen:

',we are ~ending you attached/via .J2~.."",,~U~UI::.&:W,2. --L.N..~.I:I:M::;,a,"''-:-d__~ _
the following items:

C Shop Drawings C Prints

C Copy of Letter C Change Order
p(Other -------

•
RECElvr::n

-

,

..

ADMUI J .-
~C&O T A!r--

, • I~!
CJ f:or fnstructi~n 'FI;wa I ~ i="f-"i" j
tJ Resubmit _L~~'_ies forapp~1

C Retum corrected prints

Copy to: aIQIc:..-=:..t-I-~i-J,..;:;,;;~ .....-----

These are transmitted as checked below:

C For approval '. C 'Approved as submitted

Ji For your use. 0 Approved as noted

}it As requested C Returned for corrections
C For review & comment C _

Remarks J1; eu ~.,...;-ea. ':3:.. ,c=.2fZ:M rMl ..~ u:=;: ~t) P'¥'A$E'
c:.o~,. M.E I.

-
•
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EXHIBIT 24
.fz-J

JJtrt 8- I

GUIDE FOR ,RATING SOILS FOR CORROSION TO UNCOATED
... METAL PIPE .

Soi ' .. Property
or Quality

'.

L.OW
(Sl i9ht.11
corroshe
to non­

corrosive)

Co.....osfvftv Classes
Moderate

(Moderatelt
corrosive)

High
(Severell to
very severely
corroshe)

Well dratn6d ­
.' moderatelt'fne

. OR .
moderately well
drained ..
medium

OR
somewhat
poorly drained ­
modera tely
coarse

OR
very poorly
drained peats
and mucks with
water table at
surface
th...eughoutthe
year

•

O...ainageclay
and texture:

somewhat
excessfve11

OR .
excessfvely
dra inecf..I., .

coarse
OR

we1,. drdned
'mOderat,ly
coarse or
medium

OR
somewhat
poorly
draine.d •
coars.

moderately well or well
drained -,"ne

OR
mqderately well drained •
moderately fine

OR
:~Qmewhat poorly drained ­
medium or moderately fine

OR
poorly drained • coarse
to moderately fine

OR
somewhat poorly, poorly
very poorly drained ­
fine

OR
very pOQrly drained with

, fluctuating water table
within 1 foot of surface

OR
p,ats and mucks with
fluctuating water table

JI Rou~hll~qu.'toextractlbl'lc1d1~yas ~.term1ned by So11
S",,:veyLabOr,atorfes •. or s~hlll acetate cation .xchang. capacity .
(CEe, MaOAc) minus Sui of bases (Ca+Mg+Na+K)--e

,Totil aciditylJ less than 8 8 through 12
(meq, H+/I00 g.)

ConduCtivity less than 0.2 0,2 - 0,4
saturation extract
(mmhos/cc • 25-C.)

Electrical rests- more thin 500C 2000. 5000
tivtty at moisture -
equivalent.
(ohm-cc • 60-'.)

more than 12

more. thin 0.4

less than 2000
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COM,.UTATION SHEET

SCs-EHG-523 Rev. 1-6,

U. S. DE,.ARTMENT OF AGRICULTURE

SOIL. CONSERVATION SERVICE

....

.­....-

OF r

~; iJ F' E ;:'~'.

S"ik.:~+22.~f

SUPER
STA.=1+24.88
CB-ELo =92. 89 FT
US-EL =92. 74 FT
EGL-EL=98.35 FT
EGL-S=8.2667994 FiF
D=9.740 FT
Y=19.8!31 FIS
DC=I.758 FT
YC=6.586 F/S
FR=4.185

C8-EL.=92.67 FT
·NS-EL.=93.42 FT
EGL-EL.=98.S8 FT
EGl-S=0.2489746 F/F
D=8.748 FT
V=18.768 F/S
DC=1. 758 FT
\lC=6.586 FIS
FR=4.112

. SUPER
STA. =1+26. 8e
CB-EL =91. 33 FT
WS-El.=92;87 FT
fGL-EL;=97.79 FT
~CL-S~e.2?6334e F/t t

,:8. f)\~'I-. 1
:.': ') 1::1 ciT
I'::=1.758 FT '{];l D .
VG=6.586 FIS ;::-- / ~ /,
~~=4.247 J".elo ctty Tit
. hl,~p)h

-

SUPER
STA.=1+8.08
CS-EL.;:97.33 FT
l.iS-EL=9S.23 FT
c~L-EL.=191.78 FT
- ";"-5;:0.1242278 F/F
>"3.908 FT
;";=;5.122 F/S
:<=1.758 FT
vC=6.586 F/S
~;=3.957

SUPER
STA. =1+14. 98
CB-EL =95. 33 FT
WS-EL=96.14 FT
EGL-EL.=188.76 FT
EGL-S=9.1823?35 FIF,
D=8.895 FT
\1=17.244 F/S
DC=1. 758 FT
YC=L,% F/S
J:'R=~.~t.B

E;UPER
Slit =1 +18.90
CB-EL.=96.67 FT
US-EL =97.53 P
EGL-EL.=181.49 ~. ­
EGl-S=9.149447; c ~I

D=9.8S9,FT' I

V=15.968 FIS
DC=1.758 FT
Vt=6.586 FIS .
FR=3.293

---~---:'-'_'"----_._-_ ..,

SUPER
ST(;.=1+18.90
tt:=t:c i:f9~. Q{J FT: -~'-;

WS-EL.~94.77 FT· i
.EGL-EL. =99.88 n
fGL-S=8.2197443 F;;

I
D=9.771 FT I
Y=18.133 F/S
DC=I.758 FT

·YC=6.586 F/S
FR=3.923

, .

,.ROJEC"('

SUPER
STA.=1+4.8e
CB-EL=98.67 FT
US-EL =99. 71 FT
EGL-EL.=t92.23 FT
EGL-S=8.8753369 F/F
D=I.838 FT
','=12.742 -F/S

, DC=1.7~S FT
YC=6.586 F/S
FR=2.428

SUPER.
STA.=1+6.88
CB-EL=98.8e FT
WS-EL =98. 96 FT
EGL-EL.=182.93 ·FT
EGL-S=9.996942? Fir
D=8.956 FT .
\1=14.876 F/S
DC=I.758 FT

·YC=6.586 F/S, ..

..' , SUP~R
STA.=1+2.09
CB-EL=99.33 FT
WS-EL=180.51 FT
EGL-EL.=182.36 FT
EGl-S=8.8485998 F/F
;'=1.179 FT
\,'=18.913 F/S
['::=1.758 FT
VC=6.586 F/S
FF';1.962

SUPER
.STA.;:1+3.ee
CB-~L·. =99. 90 FT
NS-El.=188.18 FT
EGL-EL.=182.38 FT
EGL-S=8.8692757 F/F
D=1.998 FT
\1=11.914 FIS
DC=I.758 FT
YC=6.586 FlS
FR=2.289

. ,

,
~ I

-

0:

SUPER
STA.=1+8e.80

. 0=288.89 CFS
8W=12.80 FT

. 2=3.88:1
H=8.830
S,b=9.3333398 F/F . -

- a=i.998
k=9.898
CB-EL.=188.90 FT
NS-EL.=181.76 FT
EGl-EL.=182.43 FT
D=I.758 FT
Y=6.586 FiS .
DC=I.758 FT
YC=6.586 FIS
FR=I.088

:J­
<s-

l~. SUPER \'.J
STA.=I+I.99 ~

CB-EL.=99.67 FT ~\
NS-EL.=198.97 FT ~ ~
EGL-EL.=192.41 FT ~ .
EGL-S=8.8316982 FIF ~. I)'
D=I.398 FT ~
Y=9.683 F/S . VJ ~
DC=1. 758 FT
YC=6.586 FIS
FR=I.652

SUPER .

•

•=1+0.58
-EL =99.83 fT

~S-EL.=lel.25 FT
EGL-EL.=192.42 FT
EGL-S=9.8197853 F/F
D=I.417 FT
\I=8.684·F/S
DC=I.758 FT
V(:=6.586 FIS
FR=I.444

-..

SUPER ~.:
STA.=1+1.59 L '.
CB-EL =99. 58 FT L.~ .'

tfEL.=189.73 FT ~ .
. EL.~182.39 FT ~

. -S=9.9484284 Fir ~
D=I.235 FT
\1=18.313 F/S
DC=1.758 FT
YC=6.586 F/S
FR=I.SI8

I
i
j

I.

"I



CO",PUTA.TION. SHEET
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u.S. D£P,.RT",ENT OF AGRICULTURE
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SHEET. -,t; OF

SUPER
STA.=1+6.98
CB-El. =98. 80 FT
WS-El.=9S.65 FT
EGl-EL.=181.24 FT
EGL-S=9.1417186 FIF
D=9.649 FT
Y=12.999 F/S
DC=I.275 FT
YC=5.671 F/S
=R=3.646

SUPER
STA.=1+8.88
C:B-EL. =97.33 FT
US-EL =97.95 FT
£GL-EL.=188.99 FT
£&L-S=8.1676448 FIF
])=8.612 FT
Y=13.795 F/S
DC=1.275 FT
YC=5.671 F/S
FR=3.339-

SUPER
STA.=1+3.80

.CB-EL=99.88 FT

.WS-EL.=99.75 FT
EGL-El.=181.68 FT
EGL-S=8.9864692 FIF
D=8.747 FT
Y=18.931 F/S
DC=1.275 FT
YC=5.671 F/S
FR=2.424

:;';UPER
:;TA.=1+2.S9

, CB-El.=99.17 FT
WS-EL=99.94 FT
EGL-El.=181.65 FT
EGL-S=8.8754767 FIF
D=8.774 FT
Y=19.478 F/S
DC=1.275 FT
YC=5.671 F/S
~R=2.288

SUPER ~ SUPER
~

STA.=1+4.88 STA.=1+18.88
CB-El.=98.67 FT CB-EL.=96.67 FT
WS-El.=99.37 FT NS-EL.=97.25 FT
EGl-EL.=181.58 FT EGL-EL.=188.58 FT
EGL-S=8.1823219 F/F £GL-S=8.1984959 F/F
D=8.785 FT D=8.588 FT
Y=11.789 F/S Y=14.466 F/S
DC=1.275 FT DC=1.275 FT
,YC=5.671 F/S YC=5.671 F/S
FR=2.663 . FR=3.566
T··r-r·-·" •. '~-'-"T.~"".-~-~,."..,- T " (-=--r ., ", ~, I

"I' • ,

-1 '_~_j ._L~_,_... . ......_-',_:__J_~-i__~ !. ......
i ; t I 'l 1
t·,;···:-· ~_.- ----.~._-~-._.-; ---.-_..--- .-- .-.. ----.--- ...---..~_.._----,--"-.-;.----.--.--- ~-_:----_.. --.- .-.
; ;

.;.
"

"

:+: * Pl.fSP
lr.•...,.... ....,..-.-rl==-.,t",..,•.. _-r--~--------_·*·~·_,··-. ~ ,._, ius--

SUPER Mrri IAJI-:Prli SUPER
STA.=1+2.80 I 0 '~ STA.=1+5.98
CB-EL.=99.33 FT ::z . Fi.ICB-El.=9S.33 FT
~S-El.=186.14 FT WS-El.=99.81 FT
·EGL-El.=181.68 FT EGL-EL=181.38 FT
EGL-S=8.8641698 FIF EGL-S=8.1226875 r/F
j=0.89S FT D=8.673 FT
V=9.968 F/S Y=12.357 F/S
r:~1.275 FT 'DC=1.275 FT

,vC=5.671 F/S ·YC=5.671 F/S
;R=2.137 fR=~.868

SUPER
~iA.=1+1.58

C:S-EL.=99.S9 FT .
wS-EL.=180.35 FT
EGL-EL.=181.72 FT
ECl-S=8.8524557 FIF
11=8.858 FT
\1=9.388 F/S

SUPER
STA.=I+I.ee
CB-El.=99.67 FT
NS-El.=199.57 FT
EGL-El.=191.74 FT
EGl-S=9.8488757 F/F
D=9.986 FT
Y=8.678 F/S
!!~=1.275 FT
\lC=5.671 F/S
1:1'=1.778

SUPER
E.7A.=1+08.98
t=199.98 eFS
F.=19.90 FT
:=3.80:1
r;:.a.939
S:~=8.3333309 F/F
.;=1.800
.=~.889

~&-El.=1ge.89 FT
WS-El.=18f.28 FT
EGl-El.=101.77 FT.
D=I.275 FT
Y=5.673 F/S
DC=I.275 FT
YC=5.671 F/S .
FR=I.980

"r:~ -;""~ ~-J.~ ... _ . ,-

SUPER
STA.=1+8.50

•
CB-EL=99.83 FT

. WS-El.=198.S3 FT
EGL-El.=191.76 FT
EGL-S=9.9236127 F/F
D=0.992 FT
Y=7.772 F/S
DC=1.275 FT
YC=5.671 F/S
FR=1.S25

--.._._-- ----,
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SUPER
STA.=1+2S.98
C8-EL =90. 67 FT
WS-EL=91.19 FT
EGL-ELa =95.43 FT
EGL-S=8.3143723 FIr
D=8.,S23 FT
\'=16.535 F/S
DC=1.275 FT
YC=5.671 F/S
FR=4.295

PROJIlCT

SUPER
STA.=1+16.90
:':S-EL.=94.67 FT
WS-EL.=9S.21 FT
ECL~EL.=99.84 FT
EGL-S=8.2542089 FIF
D=8.547 FT
¥=15.692 F/S
DC=I.275 FT
\'C=5.671 F/S
FR=3.993

SUPER
STA.=1+12.80
CB-EL.=96.80 FT
WS-EL.=96.57 FT

,.- ECL-ELa =188. 05 FT
ECL-S=0.2245176 FIF
D=0.578 FT
\'=14.988 FIg
DC=I.275 FT
YC=5.671 F/S
FR=3.743

I
,;

COMPUTATION SHEET

SCs-ENG-I23 Rw. 1-6.

--'''-.

r-r
F.i
f""~

j"":

t 'r?,l
j:r:
;--:

~ ER,~~.- SUP ..
SUPER -{. STA.=1+29.80
~T9.=1+20.88 ~~', Ca-EL,=99.33 FT
CS-El.=931133 FT -._: WS-EL.=99.86 FT
~:~-EL.=93.87 FT ~ EGl-EL.=95.12 FT .-.----.- ....
~GL-EL=97.98 FT ~ r- ECL-S=6.3197383 FIr: ' --.-----.. ,-'-'" ~ ..
:~L-S=8.2836199 F!F L_ D=8.522 FT ------.-
~'=8.535 FT t"- \'=16.562 F/S -_.. ._.__._ ----...,------._ .-..-__

:~:i~ ~~ ~~: ~:HE ~~--- ----=-::~- ----
. ;~=4.14~ V) '" -;-----'---.--------.. - ~ ..

fi~0:im1:f-l11q~~ffiW~tt~Lj-~! [;1:;- j_.-,~.-
, ,',.,. ,:.', H'.}': .:1: -'.:', ·r .,' .• \ I i I } i . . I J . I 1 J i···ttfVT·':ITj'(lllt1.{ 1 rT:-:-~-f. . :~ .'iii : : ~~ ~ -:---+--T
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COM,.UTATION SHEET

SCI-EHG-523 Itev. 1-61

U. S. DE"ARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

". I "..
- :1

SUPER
STA.=1+26.80
CB-EL =91. 33 FT
~S-EL =91. 87 FT
EGl-El.=96.49 FT
EGl-5=0.3962963 FtF

/7.,/J~
ok

1/=17.251 F/S
llC=i.358 FT
YC=6.116 F/S
FR=4.392

~SUPER ~ .....
STA.=1+22.80 : G:)
CB-El.=92.67 FT . r,~

IIS-El.=93.21 FT ~
ECl-EL =97.78 FT f= '.
EGL-S=8.2854934 ~/F ~ ~

.11=8.544 FT :s
\1=17.910 F/S :~ ~

DC=1.358 FT ~ !
\lC=6.116 F/S -4-\ !
FR=4.216 "H l

~ !
<::D

SUPER
STA.=1+24.98
CB-EL=92.80 FT
WS-EL =92. S4 FT
EGl-EL.=97.18 FT
EGL-S=8.299SgeS F/F
D=8.540 FT
Y=17.144 FIg
DC=I.358 FT

·YC=6.116 F/S
FR=4.264

I

I
SUPER
STA.=1+14.0e
CB-EL =95. 33 FT
WS-EL =95. 91 FT
EGl-El.=99.SS FT
EGl-S=9.2216181 F/F
D=8.575 FT
Y=16.888 F/S
DC=1.3S8 FT
YC=6.116 F/S
FR=3.862

SUPER
STA.=1+18.86
CB-EL =96. 67 FT
"S-EL.=97.28 FT
EGl-EL.=198.77 FT
EGl-S=0.1851127 r~

D=6.611 FT
\'=14.998 F/S
DC=1.358 FT
YC=6.116 Fig
FR=3.521

SUPER
~TA.=I+S.ee

Cf~EL.=97.33 FT ---
wS-EL.=97.97 FT ~
EGL-EL.=181.14 FT
~~L-S=0.154S741 FIF ~
i-8.639 FT ~
v=14.285 F/S
DC=1.358 FT
Vt=6.116 FrS
FR=3.284

. I

I

SUPER'
STA.=1+4.88
CB-El,=9S.67 FT
WS-El,=99.41 FT
EGl-El.=191.69.FT
EGl-S=0.8938061 F :
D=8.742 FT
Y=12.126 F/S
1IC=1.358 FT
YC=6.116 Fig
FR=2.682

SUPER
STA.=1+3.e8
CB-EL =99. 89 FT
IIS-EL=99.79 FT
EGL-EL.=191.78 F·
EGL-S=8.0733442 FIF •
D=8.789 FT .
Y=11.338 F/S
DC=I.358 FT
YC=6.116 F/S
FR=2.366

. . i
~~ -,._-- .._-..:..-.-~. -_._--:...--._----_._--~----'_._. -+.----.-~~..--------_.-_.---

! --_.-~-:

S
STAUPtE6Rea 1.SUPER
. .= + • ~ 3TA.=1+18.ge
f:B-El. =98 I 80 FT:;- CB-EL. =94 •00 FT
WS-El.=93.68 FT ~ WS-EL.=94.56 FT
EGL-El.=101.45 ~T ~ EGL-El.=98.S5 FT
EGl-5=8.1286879 F/:"~ EGl-5=8.2595679 F ;:

;~3~~;9F~/S '~ =~6~~ilF~/S :)- rr-.~~J.r?r·,'T-~-
DC=I.358 FT DC=I.3S8 FT ~ 'I' !

·YC=6.116F/S t± YC=6.1t6F/5 +: ,i '",

r~_;R~~~9~5 i -:---1 j~1 _.' _,:~=~._er7:- 1 ! \r) -=l~ :-~_.~~-.~~ ~.=
....----~- .,.-..._-;- ..__._._---~!-,-~. , ' ! '
~-. ;.._-'---.-- ·-~··__ · ._w_..... _-+~__--:_.,-~:_. ~..~--!----- .. _; _"..-__ ._.

SUPER
STA.=1+1.58

. SUPER
STA.=1+1.8e
CB-EL =99. 67 FT
US-El.=199.63 FT
EGl-El. =181. 91 fT :r­
EGl-5=8.~364S17 F/F~
11=8.962 FT
Y=9.884 F/S \
nC=I.358 FT ~
\1C=6.116 F/5 ~

FR=1.732

:+: :+;

CHECKED BY DATE JOB NO•

• ~~~~~~~~~~~=

SUPER
STA.=1+88.88
Q=288.08 eFa­
BW=28.ee FT
Z=3.99:1
"=9.838
Stb=8.3333388 FtF
a=I.889
k=8.898
CB-EL.=189.98 FT
NS-EL=191.36 fT
EGL-EL.=191.94 FT
B="1.358 FT ,.
Y=6.118 F/S
lIC=I.3S8 FT
YC=6.t16 F/S
fR=l.eee

SUPER

tI
~·=1+8.5e
-EL.=99.83 FT

, -EL.=189.89 FT
EGL-EL.=181.93 FT
EGL-S=0.8217441 F/F
11=1.854 FT
\1=8.188 F/S
1IC=I.358 FT
YC=6.116 F/S
FR=1.498

,.

~~
CB-EL.=99.58 FT "

. ·"-,EL=189.4e FT C ~
-EL.=181.89 FT --:s
-5=8',8475672 F/F t'~

D=8.998 FT
. Y=9.786 F/S ~

DC=1.3S8 FT. ~

V;~:=t.• ~ ~ t.. c/s ~

:-~=1s '? ~':: "



COMPUTATION SHEET

SCs-ENG-523 ".". I-lSt

lI.S. DEPARTMENT OF AtlRICULTURE

SOIL CQNSERVATION SERVICE

SUPEF

CB-EL=9S.33 FT .,
NS-EL =99. 23 FT
EGL-EL.=182.24'FT
EGl-S=0.9S59883 FIF
»:0.989 FT '
Y=13.989 F/S
DC=I.696 FT
YC=7.268 F/S
FR=2.687

-~~-;i

q
- .- "'---1

.... , ~j

r-c- .. " .. -I

~~...~ --
\
~-._ .. --.-.-
~ .

i
----------i

SUPER
STA.=1+6.99
CB-EL.=9S.99 FT
WS-EL:::9S.86 FT
EGl-EL.=102.14 FT
EGl-S=0.19923581:'c
D=9.863 FT
Y=14.S22 F/S
DC=1.696 FT
YC=7.268 F/S
FR=2.779

~-- --"
~ i ;

I p--- -- -; SUPER

~
,,_.j STA.=1+7.98

. I CB-EL =97.67 FT
t----·--j IrIS-EL=98.58 FT

~ ~ --~- .. i EGL-El,=19Z.8Z FT
ro."! 1"~~~--:~:_-~l ~~~:~;~. ~i42048 F/F

'I I Y=15.865 F/S
~ ~[1--c;-j DC=I.696 FT
.r· ~ YC=7.268 F/$

~~i_~ ::;:R ~
~ • STA.=t+9.89 ~/, --~-r CB-El.=97.89 FT
L 4.'-1.: , ... WS-EL =97.79 FT '
[~ ._~._-+ EGl-El.=181.76 FT ~
- ~.,' '-\1 EGl-5=8.1341839 Fir :., \f\
~ ," it D=8.785 FT ~

: ;~.~ Y=15.989 F/S \:: ::
H DC=!. 696 FT t-:>

-+ YC=7.268 F/S I'
, ~ I

:_~_._,-_:__ ,:" .~~=-~:~~-?-.,~,_.......-._-,~ l ~fP=2.'15

STA.=l T l..8&
CB-EL=99.33 FT
WS-El.=1ge.43 FT
EGL-ELr=182.45 FT
EGL-S=8.8449891 FIF
D=I.892 FT
Y=11.423 F/S
DC=I.G96 FT
YC=7.268 F/S
FR=I.947

SUPER
STA.=1+2.58
CB-El.=99.17 FT
NS-EL,=189.21 FT
EGl-EL.=182.43 FT
EGl-S=8.0526216 FIF
D=I.946 FT
Y=11.937 FrS
DC=I.696 FT
YC=7.268 F/S
FR=2.878

'SUPER
STA.=1+3.98
CB-EL.=99.88 FT
WS~El.=188.81 FT
EGL-EL.=182.49 FT
EGl-S=8.8681496 FIF
D=1.908 FT
\/=12.399 F/S
nC=I.696 FT
vC=7.268 F/S
~R=2.199

SUPER,
STA.=1+4.99
CB-El.=98.67 FT
WS-El.=99.61 FT
EGl-El.=10Z.32 FT
EGL-S=8.9712776 FIF
D=8.947 FT
Y=13.211 F/S
DC=I.696 FT
VC=7.W~ f'/S

PROJECT

i . ~_.

, '___..1 -......, _
~ ._. '_'-f" ---.-----.......--.--, ---i------. -_.":--.. --~_ .._- ,""- ,.- ~ --t.·.·_- ..,:, '_'._ ~:... .. _....... . ": ,. .•~ ._....__~. ._ ... -:..... __._..._... _. __ ... _ .. _. __ ,_

1-.:--;...
1-- I1

SUPER
':.Til.=I+I.88
CB-El.=99.67 FT
JS-El.=18e.8~ FT
EGL-El.=102.49 FT
EGl-S=8.9289Z88 FIF
D=I.226 F.T·
Y=18.149 F/S
DC=1.696 FT
V>7.268 F/S
r:l=1.635

SUPER
';Tg.=1+88.ee
G:< ,850.98 CFS
8;;=145.89 FT
7=:::.89:1 ,­
1<=8.838
S~b=8.333388e FIF
;=1.898
~·=8,.888

CB-El.=198.88 FT
NS-£l.=181. 79 FT
ECl-El.=192.52 FT
D=1.696 FT
Y=7.268 Fig
DC=I.696 FT
YC=7.268 F/S
FR=1.888

SUPER
;:;1.=1+1.58
CB-EL=99.58 FT
WS-El.=188.65 FT
EGl-El.=182.47 FT

•
~L-S=8.e371548 F/F
=1.158 FT

ii=19.848 F/S
IiC=1.696 FT
VC=7.268 F/S
~R=I.·882



•
COMI'UTATION SHEET

SCs-EHG-523 Rev, W,

- U. S. DEI'14RTMENT OF AGRICULTURE

. SOIL 'CONSERVATION SERVICE

JOB NO.

SUPER
STA.=1+2S.89
CB-EL. =99. 67 FT
WS-El. =91. 31 FT L___ -

I ,

EGl-EL.=97.32 FT -"---'-'-'-----"
EGl-S=8.2895860 F/F 'k r-;----ij---.--,"-' ...

~~;~:~B7/s_1 OTt jicc--'--
!IC=1.696 FT -'!/fUO();, •..•..-".i;-t--··--:
VC=7.268 FIg -! _;;-i-._--

FR=4.361 :

.--,-~----;---;..i--+--+.-'~-'1_.-h-H-H+1= L-_~
I
t . , I--'---.------.-------..-._---_.._-._._----._-.---' -_.. "-'-.,

..{ ~

,;
.,....-.'t----,---~"

,

I--'-~-'~----: i " ~

. .; . i .! .,

..•~
SUPER
STA.=1+19.88
CB-El.=93.67 FT
WS-EL.=94.34 FT
ECl-El.=99.75 FT
EGl-S=8.2288682 F/F .'
D=8.674 FT
\1=18.664 FlS
DC=1.696 FT
YC=7.26S F/S
FR=4.833

SUPER
STA.=1+15.88
CB-El. =95. 88 FT
WS-EL. =95. 78 FT
ECL-El.=189.67 FT
ECl-S=8.2828937 FIt
D=8.783 FT
'11=17.876 F/S
DC=1.696 FT

.YC=7.268 F/S·
FR=3.783

SUPER
"STR. =1 +13.80
CB-EL =95. 67 FT
IoIS-EL =96. 39 FT

- ECl-EL=101.87 FT
EGL-S=0.1S22549 F/F
D=8.724 FT
\1=17.363 FIS
'OC=I.696 FT
YC=7.268 FIS
~R=3.622

.... )

I .,

•

•
_._ .._-. -- .. -_ --_ -.- --- -. -_.-- "-'_ __._--.-.. -.--.--.-.---- -.-io--.-~._~---.--_.-- ----- .. _._ _ .. ,..__ .__ ~ . . __ .

-.--.-----.---- .. _'_w__ --_- ~ .. __.'_~__..._....-- -..,..~. .-, __" --' ~. __~._ __,_~-.w_._.~ .._.. _, ._. .~~ _~... ,_:'--"._"""",",~""'_
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COM,.UTATION SHEET
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PROJECT

,..
:-- .'::-r.:_._...:.-.-..;....o-_

SUPER
STA.=1+9.98
CB-El.=97.88 FT
KS-EL. =97.61 FT
EGl-El.=181.11 FT ~
EGl-S=9.1648831 FIF
D=8.618 FT
Y=15.028 F/S
DC=I.375 FT
YC=6.589 FIS
FR=3.484

~
+CB-El.=97.67 FT ~

WS-EL =98. 31 FT . ~ '"
EGl-El.=181.44 FT ~ ~ :
EGl-S=8.1412483 FIF ~ ~ ;
D=8.645 FT \..I N .
Y=14.281 F/S \- .
DC=I.375 FT <.:A> r\ i
YC=6.589 F/S s .
FR=3.131 t'"~ :

o·
~
'-

SUPER
STA.=1+7.98

SUPER
STH.=i+5.f!9
CB-El.=98.33 FT
NS-El.=99.83 FT

, EGl-El.=101.71 FT
EGl-S=0.1964213 F/F
D=9.697 FT
Y=13.133 F/S
DC=1.375 FT

. YC=6.589 F/S
FR=2.786

SUPER
STA.=1+6.0e .
CS-Elo =98. 98 FT
WS-EL =98. 67 FT
EGL-El.=101.58 FT
EGl-S=0.1242249 FIF
D=8.66SFT
V=13.784 F/5
DC=f.375 FT
YC=6.SS9 F/5
FR=2.969

...,

1 .

SUPER
STA.=1+2.59

r,
+C>
CJt)

CB-EL=99.17 FT ~ _
NS-El.=99.98 FT d I;' ~ ..
EGl-EL.-=181.94 FT ~ ...._j
EGl:-S=8.864168S F/F.\r.> N G-~
D=8.813 FT

I
. ;: '

Y=11.234 F/S rt" I . ;...--
DC=1.375 FT ~ 'i I

YC=6.589 F/S ':?~ "" __~
FR=2.288 1q)' W-

-... ......- ....SUPER
STA.=1+3.ge
CB-EL =99. 88 FT

.WS-EL=99.78 FT
EGL-EL.=181.98 FT
EGl-S=8.9737581 F/F
D=8.782 FT
Y=11.686 F/S
DC=I.375 FT
YC=6.589 F/S
FR=2.342

SUPER
STA.=1+2.80
CB-El.=99.33FT
WS-EL.=18ll.18 FT

.EGl-El.=181.97 FT
·EGL-S=9.8542969 F/F
D=8.851 FT
Y=18.729 F/S
DC=1.375 FT

. YC=6.589 F/S
FR=2.862

SUPER
STA.=1+4.88
CB-Elo =98. 67 FT

, KS-Elo =99. 48 FT
EGl-EL.=181.82 FT
EGl-S=8.8879453 F/F
D=8.734 FT
V=12.478 F/S
DC=1.J75 FT
YC=6.589 F/S
FR=2.588

i_~
-;-1'

J-9 .
""4
, ':.~

.

..._.'•.•·....i.:••j...;:..•. ,

:;

~,·t

r-- ....

~-- -

L..•. _

...._, ...."

-------:-,-.~.-., , ' ----, - -- .--..-
t- ." -----~---'----_._-~----._.-"....... " ... _-. --------'".-------' ----
i
r

~ ... - . -."- ... -.-----•..--.--.-----.--...--,_... .-.•._~_.... _.__•..•.. .~............ W···_·.·'~.,", · .•. ~ ._. _._~_ .._..

.SUPER
:STA.=l +813.80
-1=1,858.60 CFS
8N=299. 99 FT .
1=3.89:1 . i
N=9.839
Scb=9.331J38e F/F
a=I.899 ~

. k=8.888 rt\
CB-EL.=188.99 FT "
IIS-EL=191.38 FT .~ ~
EGL-EL.=182.8S FT~ ~\
D=I.375 FT . ~ I~
Y=6.591 F/S . )
DC=1.375 FT ~ I
YC=6.589 F/S #. S
FR=I.881 ~ ~

SUPER ~
'­STA.=1+8.58 ~

CB-Et.=99.83 FT "
NS-El.=188.89 FT
EGl-El.=182.64 FT
EGl-S=8.8292168 FIF
D=1.860 FT
Y=8.S93 F/5
DC=I.375 FT
YC=6.589 F/S
FR=I.482

SUPER
STA.=1+1.ge
CB-El.=99.67 FT
NS-EL.=198.63 FT
EGl-EL=182.82 FT .
EGL-S=8.8338821 F/F
D=8.963 FT
Y=9.478 F/S
DC=I.375 FT
YC=6.589 F/S
FR=1.713

SUPER
STA.=1+1.58
CB-El.=99.58 FT
NS-EL.=180.48 FT
ECl-El.=182.89 FT
EGl-s=e.8443868 F/F
D=8.899 Fi
Y=18.151 F/S
DC=I.375 FT
YC=6.589.F/S
FR=1.899

•

•

:~
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JOB NO•

U••• DEPARTMENT OF AGRICULTURE

'lOlL CONSERVATION SERVICE

SUPER
STA.=1+27.8e
CS-EL.=91.88 FT
NS-EL. =91. 52 FT
EGl-El.=96.39 FT
EGl-S=8.3042275 Fir
D=8.518 FT
Y=17.711 F/S
DC=1.375 FT
VC=6.589 F/S·
fR=4.352

--- !
.. --~-------

I--- --._.-:-_.~._-----

.. .
,,". ~ - ',- _.,---

~
;---

!'----

SUPER
STA.=1+28.89
CB-EL.=98.67 FT
NS-El.=91.18 FT
EGL-El.=96.88 FT
EGl-S=0.3118413 flF

.d:!J.17 FT nI\. Q.."\-....y.J
LTh7S2 F/S}"'\ V\ \

DC=I.375 FT Vt, \)
YC=6.5S9 F/S
FR=4.367

t-. t .t. i ~'<"~l ".;+--+i-+,t j ., 1-' i

'-~T}J~-l+rr~TTIJ~tL--·'
r--···---- --- -_.._--~------.--- :' --"'..------ .._--,. --~ .-- -. -.. -_.--- - ~ .- -0-- .••.~ -

: . :I .._-~; -------------------------.------.---- '- -- -...... -----
t--- _.. -... ~--, ..---~.-.; ---.,;,.---.--.. -~.-.--, ...-----....--- ....-, .. ~.~.-.--.- --:--...- .... _.-~-.- ------.
I ..,

1-
~._- ---;---~-.-----. .
j .t- -- --------------,--
I

,.ROJECT

SUPER
STA.=t+15.8e
CB-EL.=9S.8e FT
WS-EL.=95.55 FT
EGl-El.=99.81 FT
EGl-S=0.2398752F/F
D=8.554 FT
V=t6.568 F/S
DC=I.375 FT
YC=6.589 F/S
rP.=3.937

SUPER
STA.=1+13.08
CB-EL.=95.67 FT
~!S-EL.=96.23 FT
EGl-El.=100.29 FT
ECl-S=8.2188753 F/F
:!=8.567 FT
'.1=16.162 F/S
DC=I.375 FT
'/C=6.589 FIS
:'R=3.797

~SUPER
~;TA.=1+19.88 .+
CB-El.=93.67 FT ~
WS-El.=94.28 FT ~
EGl-El.=98.76 FT. ~ ~
EGl-S=0.2633999 F/F cl:- N

. D=8.536 FT
Y=17.129 FI$ t \\
lIC=I.375 FT Of »
VC=6.589 FIg ~ S.
FR=4.141 :~c;:>

COM,.UTATION SHEET

SCs-ENG-f23 Re¥'. W,

• ~._---

•

.. ~.- .- .._----:,_.~-_.¥_ ...._.~ .._-_.,.---......,----,._--......_-_._._---~--........._._-_.--
----_._----._._,._- •• ------_.-••__••<-" ••_" - ....--_ .•.~.~. , •••• -



SUPER
STA.=1+5.08
CB-Elo =98. 33 FT
WS-EL.=98.78 FT
EGl-EL.=188.92 FT
EGl-S=8.1616141 FIF
D=9.443 FT
11=11.748 F/S
DC=0.944 FT
YC=5.481 F/S
FR=3.118

SUPER
STA.=1+6.86
CB-EL=93.88 FT
WS-El.=9S.43 FT
EGl-EL.=188.74 FT
£GL-S=8.1791337 FIF
D=8.427 FT
Y=12.287 F/S
DC=9.944 FT
YC=5.4S1 F/S
H'=3.33?

SUPER
STA.=1+4.58
CD-EL. =98. se FT
WS-EL =98.95 FT
EGL-EL.=191.80 FT
EGL-S=9.1498268 FIF
D=9.454 FT
·Y=11.481 F/S
roC=9.944 FT
VC=5.481 F/S
FR=3.913

CB-EL.=-,a.67 FT· - .
WS-EL =99. 13FT
EGL-EL.=101.08 FT
EGL-S=0.1358538 F/F
I:=8.466 FT
i/=11.186 F/S
ilC=0.944 FT
IIC=5.481 F/S
FR=2.897

~~; ~_! F' E ;;:~

:::T;:. :: 1~';;' (H?

i : 1

~_~J

j-"':'
1---.... --

~c',--;-
I '
~- ---:-~

- ----'j

-;,1
~ -: t

"

- --1

!C...~

·:~-1
I

'~

------:1
----1

"- ····--1
:-. -t

I

SUPER
STA.=1+3.88
CB-EL.=99.88 Fi
WS-El.=99.59 FT
EGl-El.=191.28 FT
EGl-S=8.1878794 FIF
D=8.496 FT
Y=19.4S7 F/S
OC=0.944 FT
~'C=5.481 F/S
FR=2.631

SUPER
STA.=1+2.59
CB-El.=99.17 FT
WS-El.=99.68 FT
EGL-EL.=.101.26 FT
ECL-S=8.8931598 FIF
Il=8.S17 FT
lJ=18.878 F/S
:;:"=8.944 FT
'<'C:=5.481 F/S
~R=2.477

SUPEJ:::

CB-EL =99. 33 FT
~S-EL=99.8S FT
EGl-El.=181.38 FT
EGl-S=0.8779384 FIF
D=8.542 FT
v=9.593 F/S
DC=8.944 FT
~'C=5.4S1 F/S
rR=2.393

PROJECT

U.S. DEPARTMENT OF AGRICULTURE

SOiL.CONSERVATION SERVICE

-: ~- -:- ~- ......------.---.-.-:.--c--.-- .....--..- -..,----_ -... ~..- ....'---.--_._ -_._

--_ .._--_._----'---_._------_..---_._--

..........._-. ... -..:::!.-~_..~.....~""""""""""""""~

i-'''' ---t .._- ..-- .--;--..- .-~ ..---.. -.-...,;,~---'- ...-- - .. --..--

, .
r-"" ----. - ---, .

_. -t
... - - ----T,

SUPER
STA.=1+3.59
CD-El.=98.83 FT
WS-EL=99.31 FT
EGl-Elo=UU;l l q
EGl-S=9.1221252 ~/F

D=8.488 FT
Y=19.856 F/S
DC=8.944 FT ~

I; ..---_L ~~~:~~~ F/S . :J:\
U..._.....:.-~~_·==---~=_....._ll"""!""- , i

,.. .. ;._ ...._,._-- -, .

SUPER
~TA.=1+9.59

::j-El.=99. 83 FT
JS-EL.=108.53 FT
EGl-EL=191.40 FT \
EGl-S=8.9256122 F/F .
n=8.693 FT ~
v=7:439 Fig ~
DC=0.944 FT (~
VC=5.481F/S v ~

~R=1.592

SUPER
3TA.=1+1.09 _
':B-EL=99.67 FT
WS-El.=198.29 FT
EGL-EL.=101.37 FT
tGl-S=9.946~838 F/F
1'=9.621 FT

. v=8.364 F/S
DC=8.944 FT
YC=5.481 F/S
FR=1.877

SUPER
STA.=1+1.59
CB-El.=99.58 FT
WS-El.=190.98 FT
EGL-EL.=181.34 FT
EGl-S=0.8623842 F/F
D=0.576 FT
Y=.9.832 F/S·
Dc=e.944 FT
YC=5.481 F/S
FR=2.186

COMPUTATION SHEET

SCs-ENG-523 Itev. I-f,

SUPER
SHl. =1 +90. 80
Q=1/280.90 CFS
BW=229.ge FT
Z=3.80:1
N=9.838
Scb=8.3333399 FIF

( -a-l.90e
k=8.980
CB-El.=189.88 FT
·WS~El.=188.94 FT
ECl-£l.=lBI.41 FT
D=8.944 FT
Y=5.483 FiS

'DC=0.944 FT
YC=5.481 F/S
FR=1.881

•

•

•
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.........- ..•. . ..•.- ~.__..- _. -•..- ,._. - ..- . ..• . .•.- .

\'..

.~

\-

1\
t
\
I
!

t

SUPER
STA. =1+29. 09
CB-EL =98. 33 FT
WS-EL. =90. 70 FT
EGL-EL.=93.92 FT
EGl-S=8.3386657 F/F
D=0.362 FT
Y=14.416 F/$
IiC=0.944 FT
\)(=5.481 F/S
FR=4.234

SUPER
STA.=1+29.70
CS-EL=99.18 FT
MS-EL =98. 46 FT
EGl-EL.=93.69 FT
EGl-S=8.3319247 Fir
D=0.362 FT
\'=14.419 F/S
DC=0.944 FT
vc=~ l 'Sl F/S
FR=4, 2;:~

:::; UPE F.:
'.Ti7\ ::.I+n ~6

CB-El:=ge:67 fT
\tiS·IL =91. 83 FT
EGL-El.=94.25 FT
EGl-S=9.3298235 FIF
D=8.362 FT
Y=14.410 F/S'
DC=8.944 FT .
VC=5.481 F/S'
FR=4.231'

~,---_....- .. -... -:'_""'-'-"-- ----_ ....-

,. --'-...- - -_. ---'--',' ---_._-~- - ....._...

,. ,

j
.'--'"J

SUPER
STA.=1+26.98
CB-EL.=91.33 FT
WS-EL.=91.78 FT
EGL-El.=94.91 FT
EGl-S=8.3269177 F/F i
»=0.362 /)ttLcit"
\'=14.394 F/S 1/1, 0 {
DC=9.944 FT .
YC=5.4t'l r/$
Ff'={,,22;

SUPER
5TA.=1+22.08
CB-EL.=92.67 FT
WS-EL. =93. 83 FT
EGL-EL.=96.22 FT
EGL-S=0.319S397 Fir
D=0.364 FT
Y=14.333 FIS
DC=0.944 FT .
YC=5.4S1 FIS
FR=4.197

SUPER
STA.=1+1S.80
CB-EL.=94.99 FT '
·~S-EL.=94.37 FT
;CL-El.=97.58 FT
~Gl-S=0.39517S4 F!F
1)=0.367 FT
iI=14.204 F/S
1IC=8.944 FT
\'C=5.481 FIS .
FR=4.141

. "'---"'-'-'~-.""+'- ......" ... - ._......._...,.._.l---J._.__._....__._...._ ..~ ....... _.....
: .

... -_.
,
L..._---·-4., ,
~......- · ..4

,
f' .
"- ....__.......-

",. .,...-";'-_.._-.,,':

SUPER
STA.=1+12.99
CB-EL=96.e8 FT
~:S-EL =96. 38 FT
EGl-El.=99.39 FT
tGl-S=9.2687351 F/F
1:=8.381 FT
V=13.782 F/S
~C=8.944 FT

SUPER
STA.=1+S.08
CB-Elo =97. 33 FT
WS-El.=97.74 FT
EGl-EL.=109.32 FT
EGl-S=0.2197989 F/F
f'=0.404 FT
:1=12.897 FIS
DC=9.944 FT
VC=5.481 FIS
:R=3.584

SUPEF.:

tB-EL. =97.67 FT
WS-EL =98. 98 FT
EGl-El.=198.54 FT

. EGl-S=8.2886449 FIF
D=8.414 FT
Y=12.5S4 FIS
DC=8.94~ FT
YC=5.481 FIS
FR=3.455

SUPER
. STA.=1+19.80
,::B-Elo=96.67 FT
iJS-EL =97. 96 FT
EGl-El.=99.83 FT
EGl-S=9.2432673 F/F
!'=8.399 FT
v=13.373 F/5
DC=8.944 FT
¥C=5.481 FIS
!='R=3.784

•

•
._-- ._--'--------_._--_. __._..._~-_ .._._--_.__._--_..._.._....... -
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13. ITEMS OF WORK AND CONSTRUCTION DETAILS - IDAHO ROAD AND LOST DUTCHMAN
BOULEVARD , . . ...

•

...
€ y rrt V I,(A. 4 JtfJ

. 71>:J \.l \ 6 t "J frey:
pR,SiJnJ L,nllT

•
()

(4)

'TP1 .Jujh CA41lJf
-t1>.5 %

In Section~~ D_esign (If the GroutMj.x t the Contractor shall
be responsible for. prQportioning the iqix. Ttle grout stlall
consis,", of PQrtland cement.fineana'~oarse ay~egate~ water
'and an air ~ntrainingagen~. The ~ement.tontent shall be
.~,l.I2 bags pe1'~ubic yaro of concrete. The maxm1um nominal
size of'toarseaggregate shall ,t;M!''''/41~h. The sl~p shall
be within tflerangeof,6 t(l10 !nche$.Tne air content (oy
vol,U"leJofttlegrout mIxture at the tin,e of placement snall
be five (5) to Seven (7) ~reen~. At least five (~) days
prior to p~aceme,nt of the grout. the Contractor shall furnish
ttle Engineer with a statement of the mix proportions for
approval.

•

(5) Cement shall be Type II or Type IIA•

.(6) Tne grout mixSha),l be integral~y coloreo. The color grout
shall ble~d wit" the naturalearttl t(lnes at ttle site and can
beptOd\Jcedusing Oavi$Colors' Miamiauff adaitive Dr
similar. guality prOducts prOduced by Colorful Admixtures Dr
L.M.$cofield.Tf)e color tone of the goruted mix stlall De
approved by the Engineer prior to full production. -

(7) lirout Shall be placeo such that a Sft-'Ooth surface. is not'
created•.... Rock ,edgeS shall protrude 2 to 4 inches above tne
grout surface.upon c.~letion of the grouting proce~s•

.
Pa~tJor e:tra.1,nfil,l .,no tran51t1Qn fill mater1al wnere
callet:'o for '~der ,the. grouted tQCk tipraP 1$ made LI'lder tne
"Drainfill Specification". Construction Specification 24.
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By~ Date :!'''';'--J7

Checked~ Date ~187

Worksheet 4: Graphical Peak Discharge method

Project ewe [) £d-s­
Location f.tks+- Stk 1tl\c±5 ~ Q/1cmr J::1kh
Circle one: Present Developed

1. Data: ~~K~~"~ 6?SZO~ ~~~f'-"~~~ c..;~;;;-
Drainage area •••••••••• Am • ".~~41 mi2 (acres/640)

Runoff curve number •••• CN· ~~ (From worksheet 2)

Time of concentration •• Tc • ~ /0 hr (From worksheet 3)

Rainfall distribution type· .ze::. (1, IA.~III)
Pond and swamp areas spread
throughout watershed ••••-•• = ~ percent of A ( -acres or mi2 covered)

----- m-

4. Initial abstraction. 1a ••••••••••••••••• in
(Use CN with table 4-1.)

6. Unit peak discharge. q ••••••••••••••••• csmlin
(Use Tc and I IP with ~xhibit 4- )

a -

7. Runoff. Q ••••••••••••••••••••••••••••••• in
(From worksheet 2). 7"~4. L -I ., .

---,-------'

Storm til Storm tl2 Storm 03

/£)

~O

I a~'71 I I
f tJ,l[ I I I
I fSI2 I I I
I I~..z~ -, .-

f

f ~tJ I I ,

in

yr

cfs .I~ 7~

••••

P (2~-hour) •••••••••••••••••••

.......•.....•..•.•......••..•.2. Frequency

3. Rainfall.

5. Compute la/P ••••••••••••••••••••••••••••

8. -Pond and swamp adjustment factor, F
p

(Use percent pond and swamp area
~ith table 4-2. Factor is 1.0 for
zero percent pond and swamp area.)

9. Peak discharge, qp ••••••••••••••••••••••

(Where qp • quAmQFp) __

•
(21o-VI-TR-55, Second Ed., June 1986)
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CO"'PUTATION SHEET

SCs-ENG-U3 Rev. ~1I

STATE

BY .-I-:.
4,2':-

SUBJECT

i_":"_

E>C:TERN~L

PIPE LOAD
~ND

VERTICAL
DEFLECTION

* INPUT DAHl *
FIll DEPTH=3.2S FT
PIPE 0.D.=18.e0e IN.
SOIL UH.WT.=129.99 lB/CF
POINT lOAD=20,990.99 lB~

SOIL "OD.=1,990.99 PSI
E=39,8991990.89 PSI
WRll THIK.=~ IN.
I"PP.CT FACT=1.20 d,~

PROJECT

s'

L

JOB NO.

SHEET.· I OF



COMPUTATION SHEET

SCs-ENG-523 Rev. W'

&J.S.pEP~RTMENTOF AGRICUI..TURE

SOIl.. CONSERVATION SERVICE

STATE

• -:::fI=Y=-:-::~~==-:---'...1----=-:::Jf::~X-J.......,....-I~u:---._....L-_~~l,-_-I-J_O_fl_N_O..,....' _

'SHEET ;2 OF .z

•

..;~__,__ . . .__~ .....:...__.. : _"_._._... t! ~! ~

t~~-~_~-i'-~i~1~~::r=:--=-~---_=:-:=-i c!tH .>_-__
J ---;~-i---~:---- .----..---tn-~. !h-:
~d . .--- ! " ,__~_n --__--+---T-'-'----'-;-_'.~ ~

',+--~-----. -':'---'! -~ ---------:.-----:--------- --4 -++ --~~-

~
~.. ' , I I; I '

......--- .•---------.-.~ ._ I ~.

~:,' _.-: .. : .. _~:.~.~_ •.•1- ! ; .i - -... -

•

RESULTS AT 1.0 FT.
TOP OF PIPE DEPTH

Ll=12,426.87 LB/FT
DL=188.6e LB/FT
TL=12,666.67 LB/FT
V. DEF=2.14 IN.
~ DEF=11.8n

%DEF>S%
TRY RGRIH •• =

* INPUT DATA :t-
FILL DEPTH=2.e8 FT
PIPE 0.D.=18.660 IN.
SOIL UN.WT.=126.8~ LB/C~

POINT LOAD=28,80e.66 LBS
SOIL "OD.=I,888.86 PSI
E=36,886,868.88 PSI
WALL THIK.=8.6520 IH.
I"PACT FACT=1.20

RESULTS AT 2.6 FT.
TOP OF PIPE DEPTH

Ll=3,713.26 lBfFT
DL=366.60 lEfFT
TL=4,673.26 lB/FT
V. DEF=8.69 IH.
~ DEF=3.83%



1
:W5-in. hars

,la.

... ,
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Table 1.3. Wire and sheet-metal gages

New British

The U.S. :;nirqe::: B~:~':fa~~m
Igs:ria'

Name 01 U.S. Standard .~
or nllUsh

.a.e .a.e.* ·wiritca • e ." Shara>e .h....ta Iqal
wi"e sase h_Pllase standard. wire.ap

Prineipal U.eoateei aieel· Steel wire No.lerrous "on and
.heet.~nd except Sli"la a.d steel sheela Wire

uee~ IlSht plates music wire wire andh_pa

Cap WeiSht. ~f.f::~· Thick...... I••
'!\lo- ... per

... It ._In.

'I/O ....... ...... 0.4900 0:5800
0.6666 O.SOO

6/0 . ...... ...... 0.46111 0.6250 0.464
6/0 ...... ....... 0.430$ 0.5165 0.6883 0.432
4/0 ...... ...... 0.3938 0.4600 0.64\6 0.400
3/0 ...... ...... 0.3625 0.4096 0.5000 0.372
2iO ...... ...... 0.3310 0.3M8 0.4452 0.U8

0 ...... .. ..... 0.3065 0.3249 0.31164 0.324
1 ...... ...... O.~O 0.2l\1l3 0.3633 0.300

2 ioo'" 0: 239i
O.2~5 0.2$76 0.3147 0.2'76

3 0.2437 0.2294 0.2804 0.252.. 150 0.2242 0.2263 0.2043 0.2500 0.232

~ ·140 0.2092 0.2070 0.1819 0.2225 0.212
6 130 0.1943 0.19,20 0.1620 0.1981 0.192
7 120 0.1793 0.1770 0.1443 0.1764 0.176
8 110 0.1644 0.1620 0.1285 0.1670 0.160
9 100 0.1495 0.1483 0.1144 0.1398 0.144

10 90 0.1345 0.1350 '1.1019 0.1250 0.128
11 80 0.1196 0.1205 0.0907 0.1113 0.116
12 10 0.1046 0.1l)S5 0.0808 0.0991 0.104
13 60 0.0891 0.0915 0.0120 0.0882 0.092
14 50 0.0747 0.0800 O.OMI 0.0185 0.080

1$ 45 0.0!i73 0.0720 0.0571 0.0!i99 0.072
16 40 0.~98 0.0626 0.0508 0.0625 0.064
17 36 0.0$38 0.0640 0.0453 0.0556 0.056
18 32 0.0478 0.0407$ 0.0403 0.0495 0.048
19 28· 0.0418 0.0410 0.0359 0.0440 0.040

20 24 0.0359 0.0348 0.0320 0.0392 0.036
21 22 0.03,29 0.0318 0.0285 0,.0349 0.032
22 20 0.0299 0.0286 0.0253 0.0313 0.028
23 18 0.0269 0.0258 0.0226 0.0278 -0.024
24 '16 0.0239 0.0230 0.0201 0.C248 0.022

25 14 0.0209 0.0204 0.0179 0.0220 0.020
26 12 0.0179 0.0181 0.0159 0.0196 0.018
27 U 0.0164 0.0173 0.0142 0.0175 0.0164
28 10 0.0149 0.0162 0.0126 0.0156 0.0148
29 9 0.0135 0.0150 0.0113 0.0139 0.0136

30 '8 0.0120 0.0140 0.0100 0.0123 0.0124
31 'I 0.0105 0.0132 0·0089 0.0110 0.0116
32 6.$ 0.0C)97 0.0128 0.0080 0.0098 0.0108
33 6 0.0090 O.OUS 0.0071 0.0087 0.0100
34 5.5 0.0082 0.0104 0.0063 0.0077 0.0092

35 5 '. 0.0075 0.0095 0.0056 0.0069 0.0084
36 4.5 0.0067 0;0090 0.0050 0.0061 '0.0076
37 4.25 0.0064 0.(108,5 0.0045 0.0064 0.0068
38 " 0.0060 0.0080 , 0:0040 0.0048 0.0060
39 ....... ...... 0.0075 O.ooas 0.0043 0.0052
40 ....... ...... 0.0070 0.0031 0.0039 0.0048



8 1. STEEL SEWER PRODUCTS HANDLING WEIGH1

Note: Perforated Sub-Drains will weigh slightly less.

Tab~ 1-2 Handling.WelghtQf Corrugated Ste81 Pipe (11h x V.ln)
Estimatect Average Weights - Not for Specification Use)

Table1-3 Handling WelS
Estimatect Aver

Inside Specified
Diameter Thickness
In Inches In Inches

12 .052
.064
.079

15 .052
.064
.079

18 .052
.064
.079

21 .052
.064
.079

24 .052
.064
.079

30 .052
.064
.079

36 .052
.064
.079

42 .052
.064
.079

48 .052
.064
.079

54 .064
.079

60 .079
.109

66 .109
.138

72 .109
.138

78 .109
.138

84 .109
.138

90 .109
.138
.168

96 .138 i
.168

*Lock seam construction only; ;"
- -For other coatings or inings thI
b: Pipe arch weights win be thI

Forexample; for 42 x29, 2?f.
Smooth steel lined CSP weig

**Si2es shown are for equivalent IOUnd pipe

O~d

App.roximatePounds Per Lineal Foot

Specified
(Weights will vary slightly with Fabricated Method) .'

Inside
Diameter Thickness Full-Coated
In Incites In Inches Galvanized Full-Coated and Invert Paved

4 0.034 1.7 2.3
0.040 2.1 2.7
0.052 2.6 3.3
0.064 3.3 4.2

6 0.034 2.5 3.5. 0.040 3.0 4.0
0.052 3.9 4.9
0.064 4.8 5.9 .

8 0.034 3.4 4.7
0.040 4.0 5.3
0.052 5.2 6.5
0.064 6.3 1.6

10 0.034 4.2 5.8
0.040 4.9 6.5
0.052 6.5 .8.1
0.064 7.7 9.3

12 0.034 5.0 1.0 8.5
0.040 5.9 1.9 9.4
0.052 1.6 9.6 11.1
0.064 9.4 11.4 12.9

15 0.034 6.7 8.6 10.5
0.040 7.3 9.7 11.6
0.052 9.5 11.9 13.8
0.064 11.7 14.1 16.0

18 '0.034 7.4 10.3 12.5
'0.040 8.8 11.7 13.9
, 0.052 11.4 14.3 16.5
. 0.064 14.0 16.9 19.1

T~ble 1-1 Slze.s,Corrug.tlon.Proflle., Thlckne•• and Shape.
. Available for various Types of Steel Pipe. .

1)1le of Pipe
b Specified

(Diameter Corrugation Thickness . Shape
or Span) Profile Range

eoirugat!!Ci 4-18iilc/l Hh'Aillth ,034-,064 inch Round
Stilel PiPe 12-96ineh ~xlhirich .040-J68 inch Round. Pipe AIdI"
(HeliCal and 48-144 inch 3x 1inch .064-.168 inch Round
Annular Pipe) 125x25mm* '.

48-120 inch 3x linch .079-.168 inch Pipe A1th .
125 x25 mm*

Stnicfural 5feetthlv 6x2incb .109-~80inch Round. Pipe-Arch
Plate Pipe 26 feet Elliptical, A1th, and

&larger Other Special Shapes

.*Atiallable only In helical Pipe
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TO THE FILeS: 3-12-87

1. §QLt_Biyg~_§2n~_~_BQ£k- 833-8625
Spoke with De~ny Wilcox~ called him back on 3-:7-87 and he
5';;.i d they cau.l d net fr2E,t the sp':?c.

:::: If.:2hf.l22[L§:!;.£tEtJ::h_:l9.tm§Q!J. - 834-'104-'·
Spcke with Da~ny James~ he called back on 3-13-87 and said

~tl-:~y CCli..:ld m€·'et the gf"a.d~!·!:hms, but t.hey v.JOuld use dif'fen;?nt
sieves. They would still fall within our gradation limits.

3. E!9D~~C_~~1sc!~1~-926-1700 or mobile 9-602-37&-1802
Spck~ to D2\'e Sayer-, he call back on 3-17-86~

HE 9".\/12 u·s a. pi"ice Gf $C? .. 9~~/T::m. TIE' g:·-ac.:a.tiDr: thE'y C·::1n

1 - 1,/ 2" :~ CO

•

•
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•
1.

CONSTRUCTION SPECIFICATION

2•. CLEARING AND GRUBB ING

SCOPE

T~e work shall consi.st of the clearing~nd ~rubbing of designated areas by
removal and disposal of trees, snags, logs, stumps, shrubs and rubbish.

2. MARKING

The limits of the·areastobt! <:leared~nd ~rubbed will be marked by means
.of st,ak,es, flags, tre~ qlarkfngsor o~her suitable methods. Trees to be
left standing and uninjuredwiJl~e desig,n~ted by special markings placed
on the trunks 'at a heightofabotJt six feet above the ground surface.

3. REMOVAL

• 4.

All trees not marked.for~reser~ationandallsna~s, logs, brush, stumps,
s:~rubs ~nd rl.lbbi'sh sltallbe l"elTl()ved fromwi~hin,the limits of the marked
areas. Un1 e~$ Qtherwise 'spe.cified.al1 stumps, roots and root c1 usters
having a di.ameter'Qf onefnchprlarge.r shall be grubbed out to a depth of
at least two f'eetbelow subgrade elevat.ionfor concrete structures and one
foot below the ground surface at embankment sites and other designated
areas •

DISPOSAL

,All materi al s removed from the cleared and grubbe~ areas shall be burned
or buried at location shown on the drawings or as specified in Section 6
of this specification.

s. MEASUREMENT AND PAYMENT

For items ,ofwork for whi ch specifi c unit prices are estab1 i shed in the
.contract ,the clearedand grupbedareawi11 be measured to the nearest 0.1
acre. Payment for clearing and grubbing will be made for the total area
within the desi gnat~d 1imitsat t'he c()ntract unit price~' Such payment
will-c(mstitute ,full ,compensation for all labor, equipment, tools and all
other items necessar,Yand incidental to the completion of the work.

Compensation for any item of work, described in the contract but not listed
in the bid schedule w'ill, beincll,Jded in,. the payment for the item of work
to which it '1$ made slJPsidiary.Such items and the items to which they
are made subsidiary are identified in Section 7 of this specification •

• SCS-NEH-20 2-1 4/86
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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 1, Clearing and Grubbing

1. Tl1is item sh~ll .consis~ of clearing and grubbing all areas shown
on the drawings and staked in the field.

2., If refuse materials ~redisposed.of by burying, they shall be
buri:ed a mi'nilfl~nlJ)f 24 in~flesbelowthe exi sting ground surface
inWMteare~,Numbert shown onthe draWings and as staked in
'the field. Whe,ndispOsal isc9Jllplete. the waste area shall be
smoothed and 'graded to blend into the surrounding terrain.

3. Refuse materials are to be no larger than 2 1
- 0" in width or

di' ameter and no longer than 2 I - 0II •

4. Ifrnaterial removed from the clea,red and grubbed area is to be
burned. ~urnin9mustbe carried out in accordance with Maricopa
County Health department regulations.

5. Me,asiJrement and payment will include compensation for Subsidiary
Item, Structure Removal and Removal of Water.

• RWCD Floodway, Reach 5 2-2 3/87
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1.

CONSTRUCTION SPECIFICATION

3~ STRUCTURE REMOVAL

SCOPE

The work shall consist of the ,('emoval, $alvage and disposal of
structures (incl uding fences) from the designated areas.

2. MARKING

The 1imits of the areas from whi ch structures must be removed wi 11 be
nl~rkedb'y meansofstake$~ fl~gs or ptl'l'er suitable methods. Structures
to be preserved in place or salvaged will be designated by special
markings.

3. REMOVAL

WiJh5,n the areas. 5;0 marked all visible str~cture$ and attachments and
all .burlf!d structures loca'tedand identified by survey stakes shall be
removed'to the spe,cified extent and depth.

•
4.

5.

SALVAGE

Structures that are designated to be salvaged shall be carefully
remo"edand neatly placed, in the sPeci fi ed storage areas. Salvaged
structyresthat ,are ca'pal).le ofl).eing diSassem,bledshall be dismantled
tnto ;ndiv.t4ual meR1/:)ersorsections. Such structures shall be neatly
mat~hlll.ark~d with paint prjo.rtodisassembly. All pins, nuts, bolts,
washers, plates and. other loose parts shall be marked or tagged to
jl'jdiCate~heir properJocations int~e structure and shall be fastened

'to the appropriate .stru~tur;"l member or packed in suitable
containers. Materials f'r.om fences designated to be salvaged shall be
pl aced out.side the work area ,on the property from whi ch they were
removed. Wire Shall be rolled into uniform rolls of convenient size.
Posts and rail s shall be neatly pi 1ed •

DISPOSAL OF REFUSE MATERIALS

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

6. MEASUREMENT AND PAYMENT

Compensation for any item of work descri bed in the contract but not
listed. in the bid schedule will be incl uded in the payment for the item
()f work to whi~h it is made subsidiary. Such items and the items to
which they are made subsidiary are identified in Section 7 of this
speci fi cation •
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•
7• lTEMSOFWORKAND 'CONSTRUCTION DETAILS

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

a. $l,Ibsidiary Item, Structure Removal

(1) This itemshallconsist(lf removing and disposing of all items
as stl()~ry on the dr:~wfn~sand mark~d for removal. This item
sijall also consi~~.()fsalvaglngth~two existing 42-inch flap
9.ates,extrudedmetal phtJoMn,. !enqe cable, 42-inch ARMCO sl ide

·.~~t~, ~6-:tnch gate, frame and}ra~hguard, and seven (7) farm
.roadtat lwat.~r pipes., Allsalv.aged items except those
belonging to Foresight Developers' wi 11 be stored in contractors
yard.

(2) Sl.lperstitutiQn Spri~g Gol.fClubmaintenance personnel will
remove or ab'~ndon the, exiSting irrig.atiQnand landscaping north
Qf Gua~alupe~oad ..Contact Stave Eastham of Foresight
Developers, 890-5650 two weeks prior to start of construction in
that area.

•
(3) ~emoval and salv~ge oftwo-42-tnch flap gates and extruded metal

platforlll atsbuthwe,st corner of Guadalupe bridge, and cable in
{encenorthofGua~alupe~oad~ridge'wiIt be coordinated through
ForesightOevelopers 1517 ~outh Power Road, Phone number 890­
5650,contaet persons are Stephen Eastham or Jay Ahrens •

(4) Refuse materials sball be buried a minimum of 24 inches below
'~he exi.stinggroundsurfaceinwaste area No. 1 as shown on the
drawi rtgs. When disposal is compTete, the waste area shall be
smoothed and graded to b1end into the surrounding terrain.

(5) Waste materials are to be no larger than 2 1 _0" in width or
diameter and no longer than 2 1-0 11

•

(6) No separate payment will be made for this item. Compensation
for thisworJ( wi 11 be included in the payment for Bid Item 1,
Clearing and Grubbing.

•
RWCO Floodway, Reach-5 3-2 3/87



•

•

CONSTRUCTION SPECIF ICATION

5. POLLUTION CONTROL

1. Scope

The work shall consist of install ing me~sures or performing work to
.tontrolerosto(l 'and minii;llhet.he product;onof sediment and other
P0l1ut9nts to water and air during construction operations in
accordi:mcewith these speci fi cations •

. 2. MAT-ERIALS

All mater; ~1s furnishedsha,11 meet the requirements of the Mated a1
Specifications listed in Sectfon 8 of this specification.

3. EROSION AND SEDIMENT CONTROL MEASURES AND WORKS'

The work an~ me~sures $hall incl ude but not be limited to the
following, as shown on the drawings or as specified in Section 8 of
this specificatio~.

Staging of hrthwork Activities - The e)(cavatiQn and moving of soil
materials shall be S,chedu.1easo that the$mallest possible areas will
beUhprotected from erosion for the shortest time feasible •

Seeding - Seedings t() p.rotect disturbed areas shall be used as
specified on the drawings or in Section 8 of this specification.

Mulching - Mulching shall be used to provide temporary protection to
so il surfaces from erosi on.

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

Stream Crossings - Stream crossings shall be used where fording of
streams by equipment is necessary.

Sediment Basios - 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 •
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Local and state regul ationsconcerning the burning of brush or sl ash or
disposal of other materials shall be adhered to •

Fire prevention measures shall be taken to prevent the start or the
spreadin't (If fires .Whichrest!lt from project work. Fi re breaks or
gliardssha11 be constructed at tocati ons shown on the drawi ngs.

All pUblic: access or haul roads used by the contractor during
construction of the project shall be sprinkled or otherwi se treated
fulTy suppress dust.

6. MAINTENANCE, REMOVAL ,AND RESTORATION

AHP9l1ution t(mtrol,measuresilnd works shall be adequately maintained
in a functional condi,tton as10ng as neec.fed during the construction
operation. All 'teml~H'ary !1leaSUres shall be removed and the site
restore~ to as nearlY to original conditions as practicable.

7. MEASUREMENT AND PAYMENT

•

•

4.

5.-

Waterways-W~t,erwa'y~shallb~ used for the safe disposal of runoff
from fields, diversions and other structures or measures .•

CHEMICAL POLLUTION

The Contr,actor shall,prov id,e wa;ert ight t~nk$ or barrel s or const ruct a
sumpse~le(fwi~hpla~t.ic$tle~ts to be lI$ec,f to dispose of chemical
polJ~tan~s (such. as, drail'\~d Iljbricati,ng.,or transmission oils, greases,
soaps~· asphalt t. etc .. ) pro(tl~~ed as ,a' by...prod'uct of the proj ect I s work.
At.theC(.)l1lpl(!ti<>n of the constructic)Owork,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 shalt not be placed adjacent tQlive streams, wells, or
springs. f Th.ey sha11 be tocatedat ac,fistan,ce sufficient to prevent
corrtaminationQf anywatersoyrees.At the completion of construction
work,"'acilities ,shall bedtsposed of without causing pollution as
specified in Section 8 of this specification.

AIR POLLUTION

Compensation for any item Qf work described in the contract but not
11 sted in~he.bidschedulewitlbe included in the payment for the item
of work to which ftismade 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• ITEMSOFWQRKAND 'CONSTRUCTIONDETAILS

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

a. Subsidiary Item~ Pollution Control

(1 )

(2)

This item shall consist of all work and materials required to
control or reduce poll ution.

.This specifi~~ti.on s~all apply to.all construction activities
witlti.nt~eFloQd~ayRight-of-~a~ ~!1d construction easements ~
within the desigl"latedwasteareas~and along .approved haul roads
b~tween the deS'i gnated waste area and construct i on 1imi ts shown
on the drawings.

(b) The Clean Ai rAct (42 U.S.C. U~57 et seq. as amended by
Pub. L.91.;.6,04) Section 114. and Section 308 of the Federal
Water PbllutJon Control Act (33 U.S.C. 1251 et seq •• as
amended byP~. L.92-5QO) relating to inspection.
monitoring, entry~ reports. and information as well as the
other requirements of these sections.

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

•

(3) T~~ .contractorisrequired to adhere to all applicablelocal~

stat~an~fe~er~lla\Vsandreg.ulations pertaining to the control
of pollution as may resultfrbm construction of this project.
TheSe laws and regulations include but are not limited to:

(a) The "Pplicy on construction and related activities in
water" adopted April 13. 1977. by the Water Quality Control
CouncH of Ari zona.

Ca) Establishing turn areas. haul roads. work site access
roads. teITIPorary b.\Jl1di ng sHes ~ and equi pment yards in
approved locations; and staging earthwork activities to
prevent contamination of air and water. to m.inimi ze
destruction of existing vegetation~ and to minimize
erosion.

'.

3/875-3

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

(5) No sf!parate payment will be made for this item. Compensation
forthi s work will be inl cuded in the payment for Bid Item 4~

Water, and Bid Item 5. Channel Excavation.
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• CONSTRUCTION SPECIFICATION

7. ENGINEERING CONSTRUCTION SURVEYS

1. SCOPE

,Th,g work consi sts ofp~rforl1l1r;19,all ~tJrvey~ requi r,ed for (1) layout of the
wqr~,(2) c~;mstru~tioncont~ol,and(3) quantity surveys for progress

"payment est jmates from bas~lines and bench marks estab1i shed by the
GQvernme~t.' . It 1nclud~~ furpJsMngall the necessary equipment, labor,
and m~terials.Notincluded' is work required tor making the original and
final surveys for computing quantities.

2. EQUIPMENT AND MATERIALS

3. QUALITY OF WORK

Eq\1ipmen't u,sedfor all construction surveys shall be of a quality and
cO:\1ditipntl'latprov i des~he.spetifiE!d accuracy. The equipment shall be
maintained in good WO'rklngorder and good adjustment • Records of
Calibration te$ts and adjustments shall be maintained and be available for
inspeCtion by the Gov,ernment.

Mat,erialsinclu~e all the necessary field noteboo.ks, stakes, templates,
platf9t"ms, equipment, ~pikes, steel pins, tools, and other accessories
required for layout and construction control of all of the work •

Surveys shall ,be certified by.a Land Surve,yor or Engineer 1i censed by the
St'ate. ThewQrk shall be performed to the accuracy and detail appropriate
forthe locationandt,ype of job! Daily quantities of earthwork may be
~stlmated from load count orequivalentrtleasuremeot (within 25 percent i);
measurement for progress payments should be accurate within 10 percent ±/

Notes, sketches, and other data shall be complete, recorded neatly, and
organized ina manner'that will allow reproduction of copies for job
documentat i on.

Differential leveling shall bethirdorder with such precision that the
error of closure (in feet) shall not exceed plus or minus 0.1 times the
squa.re root of the distance (in miles). The elevations of bench marks and
temporary bench marks shall be detennined and recorded to the nearest 0.01
foot.

Jrilnsit traverses shall be third order with such precision that; (1) the
linear error, of closure shall not exceed one foot in 3,000 feet, and (2)
the angular error of closure shall not exceed 1.0 minute times the square
root of the number of angles turned •

•
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•

Surveys will be reviewed pel"iodically and randomly checked by the
Government to aSsure that the specified quality is being maintained.

4. PRIMARY CONTROL

The baselinesanci benchma"'KS f9r primary control. which are necessary to
esta~lish'the lines and gr~CtesneE!ded for construction. will be
establtshedby the Government. They will be shown on the drawings and
located on the ground before construction.

Theb,ase lines and benchmarks ,shall be used as the origin of all surveys
needed to establi sh1 i nes and grades for construction.

5. CONSTRUCTION SURVEY AND MEASUREMENT RECORDS

Al,l survey data will be recorde(iin fullY identjfied. bound field
noteboo~s. Pages shall be riUilJ~eredconsecut ively. The requi red books
Shill1 be -turned Qver to'and become, the property of the Government. pri or
to acceptan<;e of.the tlork or any PCirt ()f thiswork. All entries shall be
lE!gible. reprod~cible.and -f()J19wthe format in $pi " COnservation Service
T~-6~. llEngfneer1ngLayt>ut. -Notes, Staking -afld Calculations. 11 The bound
field i'loteb,()okSSha11beavajl~ble~t all timeS during the progress of
the Workfore~aminattcmanQ"se by the Government. Copies of field book
llotessha-ll be m~Qe available to the- C~ntracting Officer upon request.
Electronically generatedsurv~ydataanQcomputationsshall be bound •
paginated,aod referenced in'the -bound field notebook containing the
survey cootro1 in a manner that,' wi 11 make a11 of the information
intelligible and permanent • All field notes .and printed data shall

_incl ude, thepurpQse or descripti'on of. the work. the date the work was
perf()rmed. the weather (if field work). the individual or individual s who
Performed and checked the work -and sketches and other information
pertinent to the work.

6. STAKING

The location and marking of all stakes shall be as shown in Soil
Conservation Service TR-62 as supplemented below.

a. Clearing and grubbing -The boundary of the clearing and grUbbing
areas".shall be stakedor flagged at 200-foot intervals or less if
needed to clearly mark the limits of work.

b. Excavation- Cut stakes shall be placed on the centerline at the
intersection of the plannecf side slopes and natural ground line. All
slope stakes shall be mj;lrkec1 ",ith the required cut. horizontal
distance. and slope ratio. Offset reference stakes and hubs shall be
placed at full stations. on at least one side of the proposed
excavation •
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c. Earth Fill - fll1sta~es s~allb.e pla~~d on the centerline and at the
toespfthe ~lant:l~d slope,s<andshall be.~arked with the fill,
hori20,ntaldistarice.,(:pnstructedslope ratio, and stat~oning. Offset
reference stakes and hubs shall be prov; ded as a minimum on both
sides of the fll1atfull stations.

Eal"th~ork slope .stakes shill) be placed as a minimum at full stations,
bre~k<"in the original gr().ufld surf~ce~and iltqther intermediate stations
asnepessary totrisure accurate location .of cQnstruction. Slope stakes
~nd .. croSs'secti(jns shallbeilt. ri9~tarigles to. the centerline. Distances
sball be measured horizontally; rod readings shall be taken verti cally and
recorded to the" nearest 0.1 foot.

7. MEASUREMENT AND PAYMENT

.Paymentwi}l be 'l1a~e as the~ork proceeds, after receipt of invoi ces from
the' c'ontractor . showing (contractQ'" or subcontractor) surveyi n9 costs and
CQstofsuppiies. If~he totalof incremental payments is less than the
CQntract lump,s,umfor surveys, the balance will be included in the final
<;Qntract payment •.. Total payment will be the contract lump sum price for
surveys, regardless of actual cost to the contractor.

Paym~nt .wi 11 .not be made under this item for the purchase cost of
materials and equipment having a residual val ue •

Payment of the contract 1urnp sumpri ce for surveys wi 11 constitute full
COlPpensatlon for all labor, materials, equipment, and all other items
necessary and incidental to completion of the work.

Compensation, for any item of work described in the contract but not li sted
in the b.id schedule will be incl uded in the' payment for the item of work
to whi~h it is m.ade subsidl~r'y. Such items and the item 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

Ite01s of \t4ork to be perfor01ed in conformance wi th thi s speci fi cat i on and
the construction details are:

a. Bid Item 2, Survey

1~ Thisitems;hall CQnsist.of furnishing personnel, equipment,
materials and performing surveys required for:

a. C()nstruction Layout
. b. Comp!,!tation of Quantities
c. "As-Built" Construction Drawings

•

2. Section 1, Scope, the last sentence does not apply.

3. The contractor shall pr()vide the contracting officer a statement
ofquCilHica1Jt:ms, including speciffc experience of each of the
survey personnel assigned to the job.

4.. The contractor shall provide the contracting officer a schedule
of surveys 'to be performed each month •
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1.

CONSTRUCTION SPECIFICATION

8. MOBILIZATION

SCOPE

The. work shall consist of the fIIgbi lizatiQn of t,he Contractor's forces and
,equipment necessaryfQrperforming the worl(requi red under the contract.
Mobili:zationwill,nQtbe considered as work in fulfilling the contract
requirement for conmentement of work.

,Mobil izatJonshall inclyde thecQst for transpor~ation of personnel,
,eqIJiPrnl!nt. andop~rattngsupplies totheslte;establishment of offices,
bui Idjngs, and other ,neCes$~r.)LJacil1ti¢'sasthe site not covered in

,specific; bid iteflls, and ,other Pereparatory \fI9rkat the site. The cost of
, ~heeotire amp~ntQfpremiumspai<tforperformanc;e and payment bonds,

jncl u~ing cili nSl,lral'lce (lndr~jnsurance agreements as appli cabl e shall be
paid ~ponrequest When evidence of full payment to the surety has been
provlded to the Contracting Officer.

Work doneunderth'is specification shall not include mobilization for any
specific item of work for which pa,Ymentfor mobilization is provided
el sewhere'in the contract.

The specification covers mobilization for work required by the contract at
the time of award. If additional ID()bili zation costs are incurred duri ng

.perfo,rmance: of the contract as a result of changed or added items of work
for w~ich the Contrac;tor 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.

PAYMENT

Paymen'twil1 be made as ,the work proceeds, after presentation of invoices
b,y the Cont'ractorshowing his, Qwnmobi11%ation costs and evidence of the
charges of suppliers, subcontractos, and others for mobil ization work

, Performed by them. If the' tot.alofsuch payments is less than the
contract lUmp, sum' for mobilization ,the unpaid balance will be inc1 uded in

, thepr,ice ,fina1conti"act payment. Total payment will be the lump sum
contract. price for mObilization, regardless of actual cost to the
Contractor.

Payment wi 11 not be ma51e under thi sitem for the purchase costs of
.materia1s having a residoal 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. IT£MSOF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 3, Mobilization

•

•

(1) This item consists of the mobilization of the contractor's
equi pment and forces for construction of the Floodway and
appurtenances •
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1.

CQNSTRUCTION SPECIF ICATION

10•... WATER FOR tONSTRUCTION

Scope

The work shall consist of furnishing, tr~nsporting, and using water for
tonstruetionpurposesin ac:'cord with dIe applicable specifications.

4.•

2. FACILITIES AND EQUIPMENT

Tl:te Contrac~orshall build andmaint~in such ac~ess and haul roads as
ar~ ne~ded,Clndshailfu.rnish, operate, .andmaintain all pumps, piping,
tanks, and other facHides·needed to load, transport, and use the
water as specified.

Thesefacl11tl(!sshall beequipPl!d 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 aba'tementand haul ..road maintenance shall be applied to
haul roads and other dust-producing areas as needed to prevent
exces.sivedus't and to maintain the roads in good condition for
efficient operation while they are in use.

EARTHFILL, DRAINFILL, ROCKFILL

Water fbr earthfill, drai.nfill ,or rockfill shall be used in the fill
materials as speciftedi~ the applicable construction specifications.

5. CONCRETE, MORTAR, GROUT

WaterlJsed jomixingorcuring ~()ncrete, pneumatically applied mortar,
or otflerport1and ct!i1tentJllortar Qr grout .sha11 meet the requi rements of
the. app1 i cableconstructionspedfications and shall be used in
confOrinallC~ with thQ.$especifi cati ons. Payment for water used in these
items is covered by the applicable concrete, mortar, or grout
specification.

6. MEASUREMENT AND PAYMENT

For water jtems for which specific unit prices are established in the
contract ,the vol ume()f w~ter furnished and use.d in accordance with the
specifications will be measured to the nearest 1000 gallons •

. Except. as otherwise .specified, t~e measurement for payment will include
all water needed etttheconstructionsite to perform the work required
under the contract 1naccordance wi ththe speci fi cations but will not
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•

include water wa.sted or used in excess of the amount needed. It wi 11
"not include water used in concrete which is mixed elsewhere and
transported to the site.

PaY1]lent for water will bem~de at the. contract unit price. Such
payment .. wil1; .. constit~te full .. compensation for all labor, materi al s,
equi~(n~tit,a,nd a,no~her items necessary and incidental to furnishing,
transpprting, and using the water •
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• 7. ITEMS OF WORK AND CONSTRUCTION DETAILS

•

•

Items of work to be performed in conformance with thh spedfication and
the construction detaH s are:

a. Bid Item 4, Water

(1) Th;sitem shallconsistof furnishing and applying all water
necessary for performance of the work descri bed in thi s
contract.

(2) Water may be obtained from the Roosevelt Water Conservation
District, Higley, AriZona (Milce Leonard Telephone 963-3414).

(3) MeCl~urement and paym~nt wi 11 be based on metered quantity of
w~ter. AC~lll"acy of~~tersshilJl becheck~d and certified to
pl us or Qlinus2 perce"~ of actual.flOw within normal flow
range..Certificatiol1shall be submitted to the Contracting
Officer prior to their use.
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• CONSTRUCTION SPECIF ICATION

11. REMOVAL' OF WATER

1. Scope

The work shaH con$i$t oftherernoval of$urfacewater and ground water as
needed: to perform the 'required cQn$tructiqninaccordance with the
sp~ci flcati()fls. It$~~H irlclude (1) building and maintaining all
necessary tel1lPQraryiinpounding~or~s, channelS" and diversions, (2)
f,urni$f)if1g, lnsta1Hog' and opera.t i'hg allrtecessar,y pumps, pi ping and other
f:aciljt.ie'san~e9uiPtJlent,and(3) removing an such temporary works and
equipment after they'have served thei r purposes.

:~

•

•

2.

3.

4.

DIVERTING SURFACE WATER

The ContrastQr shallbu11d, maintain and oper~te all cofferdams, channel s,
flumes,sl,.IIlIps, and "other t!lffip<>rary diversfqn and protective works needed
to ctiyert ,streamflow:andQ~her .$urface water, through. or around the
cQflstructi,onsite and'a~a~from the constTuctionwork while construction
,is in progress. Unless' otherwhe specif'fedy a <iiverslon must discharge
into the saine natural drainage way in which its headworks are located •

Unlessotherwi se specified ,the Contractor shall furnish to the
ContractingOfficer,jn writing, his plan f'or diverting surface water
before beginning the construction work for which the diversion is
requi,red. AcceptclOce of this plan will not relieve the Contractor of
responsibility for completing the work as specified.

DEWATERING THE CONSTRUCTION SITE

Foundations, cutoff ~renchesandotherparts of the construction site
'shall,b,e dewatered and kept free of standing water or excessively muddy
conditions as ne~cJed ,for proper execution of the construction work. The
contractor shall furnish , install, operate and maintain all drains, sumps,
PtJmps, casing,s, 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.

Un1es,s otherwise specified, the Contractor shall furnish to the
Cj)ntracting Offi~er, In writing, his plan for dewatering before beginning
the construction work for Which the de~ateringis 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 drai nab1econdition or otherwise provide for timely and
effective removal of surface and ground waters that accumulate within the
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• borrow areas from anysovrce. Borrotl materta1 shall be processed as
necessary to achieve proper and uniform moisture content for placement.

If pumpin9cto dewat~rcbor,rowareast~ incll.1ded as an item of work in the
bidschedule,eachpl.Im'p U~edfor this purpose shall be equipped with a
~ater' lIlet~r. in,thedfscharge .line. Accuracy of the meters shall be such
th~~ t,Ml'tle,a~ur¢d qU~l'ltityof wa~erJs ~ttbin 3 percent , plus or minus, of
the;truequantity.Mean~shal1bep...ovided by the Contractor to check the
accuracy of the water ~eters when requested by the Contracting Officer.

5. EROSION AND POLLUTION CONTROL

RernQval ,of water from the COnstruction site, jnc1 uding the borrow areas
shall be 'accompJish~d irLsucha manner that erosion and the transmission
of sediment' and other pollutants are minimized.

6. REMOVAL OF TEMPORARY WORKS

• 7.

.' Afr~r the~emPQraryw()rkshaveserved th~i r purPQses, the Contractor shall
remove the'll or level al'ldgrade them to the extentreq.u,i red to present a
sightly appearance and to prevent any obst r\.lctl on of the flow of water or
any other interference with the operation of Or acceSs to the permanent
works.

Except as otherwi sespecifit!d ,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.

MEASUREMENT AND PAYMENT

Compensation fo,. any item of work d.escribed in the contract but not Hsted
in the bid schedu.le will be included in the payment for the item of work
towtJich it is made ,subsidiar,Y. Such items and ~he items to which they
are made subsidiary are identified in Section 8 of this specification •
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(3)

(1)
•
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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

This item shall consist of all removal or diversion of surface
and ground water from the construction area shown on the
drawings.

(2), Thed.iversionor dewiltertng. plans submitted to the contracting
. offi~er for. ,approval shall be specific to each structure site or

sec:1;ion of work•. ~ny diversions qr dikes proposed in the
existing floodwaY$~~ll incorparat~U fuse ll or breakaway sections
or oth~rwise ~ecapableof rapid removal in the event of unusual
surface water flows during construction.

Asare~ultof anys.torm~ater runoff through the upper reaches
Qft~eexisttn9 floOdway and through the Leisure World complex,
Foresig~t DeveToperswill be pumping water into the floodway

.south of GuadaltJpe~oad as needed.tomaintain designed lake
elevations. The rate. of discharge will be approximately 140
cfs. Contac;t person for¢oordinatfng and scheduling pumping
during storm periods is Stephen Eastham, phone number 890-5650.

(4), No separate payment will be made. for the removal of water.
CompenSation for this work will beincl uded in the payment for
Bid Item 1, Clear-fng and Grubbing; Bid Item 5, Channel
,Excavation; Bid Item 6, Structure EXcavation; Bid Item 7, Trench
Excavation; B.id hem 8 earthfi"; Bid Item 9 Structure Backfill;
and Bid Item 10 Concrete, Class 4000.

•
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•
1• SCOPE

CONSTRUCTION SPECIFICATION

21-.' 'EXCAVATION

•

The work shall cons1.st 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
.accordanc:ewith the following definitions or will be designated as
unclassified.

Common excavation shall b~tiefined as the excavation of all materialsthat
ccmbe excavat~~. transported •.~n(r unloatied by the use of heavy ripping
equipiJlentandWheelt~~ctor,;;scrpper~~ithpus~er tr~ctors or that can be
e~caYat.edand dumped into,place or loaded on tohaulfngequipment by means
of excavators haVirigarated capacity of one cubicyafd and equipped with
attachments {such -a.s shovel. bucket. backhoe. dragline or clam shell}
appropriate to the character of the materials and the site conditions.

Rock excavation shall be defined asthe exc.avation of all hard. compacted
or cement~d materfaJstheactomp1ishmentof~jchrequires blasting or the
use of excavat()rs largertfiand'efined for' 'c()mmon excavation. The
excavati,on and removal of isolated boulders or rock fragments larger than
one cubic yard in vohnne encountered in materia1s otherwise confonning to
the definition of common excavation shall be classified as rock
excavation.

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

The presence ()f is()lated bou1ders()rrock fragments larger than one cubic
yard in size will not itlitself be sufficient cause to change the
classification of the surrounding material.

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

HeaVt rippi n9 egui pment sha1,l be defi ned as a rear-mounted. heavy duty.
singe-tooth. ripping attachment mounted Oli a tractor having a power
rating of 200-300 net horsepower (at the flywheel).

Wheel tractor-scraper shall be defined as a self-loading (not elevating)
and unloading scraper having a struck bowl capacity of 12-20 yards •
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3.

Pusher·tr<ictor shall be defil'led asa track type tractor having a power
ra'tingi 9' 200-300 net horsepdwer' (at the flywheel) equi pped with
a~~ro~rtate attachments. .

UNCLASSIFIED EXCAVATION

Itemsd~signated as "Unclassified Ex~avation" shall incl ude all materi a1 s
enCQunteredregardless Of thei.r 'nature or the manner. in whi ch they are
removed,. , When excavati.o.nis unclas,sified ll none of the definitions or
classifications stated in Section 2 of this specification shall apply.

4. BLASTING

Thetran~porlationll handling, storage, and use of dynamite and other
explosives s,han be dil"ectedandsupervised by a person of proven
experience and abi Hty in blasting operations.

BJasti ng. shall be cf,o.nei ns,Ucha ~ay as to prevent damage to the work or
unnecessary fracturingof.the foundation and shall conform to any special
requirements in Sectiorl 12' of this specification.

•
5.

6.

USE OF EXCAVATED MATERIALS

To the .extent ,they" are needed,al1 sui tab1 e Q1ateri al s from the spec i fi ed
excavat'i()nsshall be used in the constructlo.nof requi red permanent
earthfjllor rockHll.the suitablhyof materials for specific purposes
wiT 1 be determined by the Engineer. 'The Contractor shall not waste or
otherwise dispose 'of sultableexcavated materials.

DISPOSAL OF WASTE MATERIALS

All surplvs or unsuitable excavated materi.als will be designated as waste
and shall be disposed of at the location shown on the drawings.

7. BRACING AND SHORING

Excavated surfa~estoo steep. to be Safe and stabl e if unsupported shall be
s.upported as necessary to safeguard the work and workers 1I to prevent
sliding.orsettHn~.oftheadjacentground,~n~to avoid damaging existing
fmprovem~mts. The widthQ·f theex¢.~vation shall be increased if necessary
to 'provideSpace for sheeting, bracing ~ shoring, and other supporting
installations. T~e Contractor shall furnish, place and subsequently
remove such supporting installations.

8. STRUCTURE AND TRENCH EXCAVATION

Structure or trenchexc;avation shaH be completed to the specified
elevatfonsan,d to sufficient lengfh and width to inc1 ude allowance for
forms, bracing and supports, as necessary, before any concrete or
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•

9.

10.

11.

earthfill is placed or any piles are driven within the limits of the
excavation.

BORROW EXCAVATION

W~en~he quantities of stlitable ",ateri,als.obtained from specified
.. excavations. a're fn'$uffi ctent" t,o cOllstru~lthe speci fied fills, additi onal

materfal,s, sh,al1beobtajned from the designated" borrow areas. The extent
and qepthof borrow pits within' the limits of the designated borrow areas
sha11 be as directed by the Eng i neer •

Bo,rrow pits sha,llbe ex~avatedandfinally dressed in a manner to
eliminate steep or unstable side slopes or other hazardous or unsightly
conditions.

OVEREXCAVATION

EXCavation in rockbe,vond the specified lines and grades shall be
corrected by fil Hng.theresultirig,voids with portland cement, concrete

• made of material s'andmixproportfons approved!>y the Engineer. Concrete
th.at wi,n be e)(Pos~4 to, the atmosphere when construct i on is camp1eted
shaTLcontai nnot less than 6 sac~s of cementper cubic yard of
concrete., Con~retetl1at~jn be pennanently covered shall contain not

,less thari 4.5 sacks, ()f ce~ent per 'cubic yard. The concrete shall be
placed and cured as specified by the Engineer.

Excaviltion in earth beyond the specified lines and grades shall be
corre~ted ,by filli"9 the' resul ttng.Yoidswith approved compacated
earthfill ,except that, if the earth is to becollle the subgrade for riprap,
rockfill, sand or .gravel bedding or drainfill, ,the voids may be filled
with mat,erial conforming to the specifications for the riprap, rockfill,
bedding or drainfill.

MEASUREMENT AND PAYMENT

For items of wor,k for which specific unit prices are established in the
contract, the voll!me of each tYPe and class of excavation within the
specified pay l1mtt~ wnl be measured and computed to the nearest
cubic Yard by the ",etflod of average cross-sectional end areas. Regardless
of quant'i ties excavated .,the measurelflent for payment will be made to the
sPEtcified pay limits, exce'pt t.hat:excavation outside the specified lines
and grades directed by the Engineer to 'remove unsuitable material will be
in~luded •. Excavation required because l.lnsuitable conditions result from
the~pr'ltractorfs impropercon'st.ruction oper:ations, as determined by the
Contracting Offi cer, will not be incl uded for measurement and payment.

The pay limits shall be defined as follows:

The upper limit shall be the original ground surface as it existed
prior to the start of construction operations except that where

•
a.
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b.

•

•

Lb

excavation i sperformed withi nareil~ designated for previous
excavation or fill the upper limit;shallbe. themod.i fied ground
surface resulting from the specified previous excavation or fill.

The lower and lateral limits shall be the true surface of the
compl eted excavation as di rected by the Engineer.

Pa.)'lTlen~for each tYP.eill1dclassof excilvationwill be made at the contract
lJnit price for thattype and c1 8,$5 of exc;avation. Such payment will
constitlJte f~ll compensatHmfor ,all la~pr, Il)at~rtals, equi pment, and all
Q,ther items necessary, 'an<linc;idental to·the performance of the work,
except that ~xtra payme~lt'for backfilling overexcavation will be made in
accordance with the following provisions:

, Payme"t for backfilling overexcavation, as specified in Section 10 of this
~pecJfi£ation,win be ,madeorilyif the exca~ationQutside specified lines
and grades is dire~ted by the ~ngtneer to rel'!1Ove uns,uitable material and
if the unsuitable condi~To" is npta reslJlt of the Contractor's improper
construction operations as determined by the Contracting Officer.

pompensiltio!,l for any item of work described in the contract but not 1i sted
in thebi~ ,schedule wilr~einclud.ed in the payment for the item of work
to which iti S tnadesubsiqiary.~uch items and the items to whi ch they
are made subsidiary are identi fied in Section 12 of this speci fi cation.
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• 12. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid . Item 5, Channel Excavation

(1)

(2)

This item. shall consist of cO(llmon excavation requi red to
COflS.truct the fToodwayand appurtenances for which channel

; excavation is shown on the drawings.

S""it,a.b1e m~teria1sresu1tjng from this excavation and not
requtred for 8id<1~em9, Structure Backfill, and Bid Item 8
Earthfill, sh~n bew~sted irithewa$~eareas shown on the­
drawings, and as specified in Subsidiary Item Waste Disposal.

(1 )

•

(3) '1easurement cmd pa,YJR~ntwl11 .include compensation for Subsidi ary
lt~ms, PoHutionContro1; R~!JiovaT of Water; and Waste
Oi sposa1. Section 11 b.shall apply unless shown otherwise on
the drawings.

b. Bid Item 6, Structure Excavation

This item shall consist of common excavation for the
installation of those items' for wlli ch structure excavation is
shown on the drawings.

(2 ) Measurement and payment will include compensation for subsidiary
Item removal of water.

c. Bid Item 7, Trench Excavation

(1) This item shall consist of common excavation for the
installafion of those items for whi ch trench excavation is shown
on the drawings.

(2) Measurement and payment will inc1 ude compensation for subsidiary
item, Removal of Water.

d. Subsid.iary Item, Pipe Excavation

(1) This item shall consist of the common excavation requi red for
installatiOn·of those items for whi ch pipe excavation is shown
on the drawings.

(2) No separate payment will be made for pipe excavation.
Comp'ensation for pipe excavation will be incl uded in Bid Item
13, Maintenance Road Drain, and Bid Item 15, Farm Tailwater
Drain.
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1.

CONSTRUCTION SPECIFICATION

23.' 'EARTHFILL

SCOPE

The wor.k shall consist of the construction of earth embankments and
otherearthfills .required by the drawings and specifications.

2. MATERIALS

•
3.

. All fill m~terials s~all be obtained .from required excavations and
~esfgnatedborrQw are:as. T~e 'selection, blending, routing and
disposition of materials in the various fills shall be subject to
approval by the Engi neer.

Fill mater ial$shallcol'ltail'1. "0 sod,br!JSh, rootsor.other perishable
mat;er.ials. Rock parti;cles larger ·than .the maximum si ze, speci fied for
each type of fill shan be removed pri'or to compaction of the fill.

The types of material s used in the various fi 11 s shall be as 1i sted and
described in the specifications and drawings.

FOUNDATION PREPARATION

Foundations for earthfill shall be stripped to remove vegetation and
other unsuitable materi als or shall be excavated as speci fi ed.

Ex¢ept as otherwise specified, earth.foundation surfaces shall be
graded to r.emove surface irregularities al'1d shall be scarified parallel
to ~he axiS of the fill or otherwise acceptably scored and loosened to
a minimum d~pdl of2 inches. The molsture content of the loosened
materlalsha·n"be controlled as specified for the earthfill, and the
st,lf'face materi aBof the foundation shall be cOmpacted and bonded with
the fi rst 1aye I" of earthfi 11 •

Earth abutment surfaces shall be free oflOOSe' uncompac.:ted earth in
excess of two inches ,in depth nOrmal to the slope and shall be at such
a'moisture content that the earthfillc.an be compacted against them to
effect ~ good bond between the fill and the abutments.

Rock fQundati.onanda.butmentsurfacesshall be cleared of all loose
mate.rial.s by hand or other effective· means and shall be free of
standing water when fill is placed upon therp. Occasional rock outcrops
in earthfoundatiQns for earthfill , except in dams and other structures

. desi9ne.d to restrain t;he 1ll0Vement 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 fi 11.

• SCS-NEH-20 23-1 12/84



•

•

4. PLACEMENT

fil1sha 11 not !>e plaC~d untj 1 the requir~d ~xcavation and foundation
prepaJ;'ationhav~,been~(lmple~eda'ndthefounda1:ionhas been inspected
andapr:iroved by the Engineer • Fill shall not be'pl aced upon a frozen
surface, nor shallsnow, ice, or frozen material be incorporated in the
fi 11.

Fi.ll $~~llbe plcu;ed in.appr9JCima1:~ly hori,zontallayers. The thickness
6f~e~ch lay~r before tOOlpactic,m shall not. e~eed the maximum thickness
s,:pe~ified.Materials'placed by d\Jlnpingin pileS or windrows shall be
sprea4vni f~rmly ~.o not /more~hanthe speci fi,ed thickness before being
cortlpact,ed•.Handcompact,~dfiJl,includfngJill compacted by manually
(ji rectedpower ta{TiperS, $.hall be pI ace~ inIi:lyers whose thickness
before. colripactiQndoes not 'exceed the maximum t~i ckness specified for
layers offill compacted by manually directed power tampers.

Ad)Cicentto,s,tructures,. fill shall be placed in a manner which will
prevent dama,ge to .Jhe structures and wi llallow the structures to
assumethe 16acis fromthe.fill gradually and uniformly. The height of
the,fin' adjacentto 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.

b.,

c.

d.

The dist'ribution of materials throughout each zone shall be
esserftially 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.

"

If the surface o·f any layer becomes too hard and smooth for proper
pond 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.

The top surfaces of embankments shall be maintained approximately
leYeJciuring cqn~trlJ~tion. except that a crown or cross-slope of
approximately 2 percent shall be maintained to insure effective
dral "age, and except as otherwise speci fi ed for drai nfil1 or
sectional zones.

,D~m ~bankments.shall be constructed in continuous layers from
abutment'toabutment, except where openings to facilitate
constructional" tq anow the passage of stream flow during
construction '8respecifically authorized in the contract •
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e. Embankmen.ts built at differel'lt level s as described under (c) or
(d). above s~al) b.e c()OstructedsoJhat the slope of the bond i ng
surf~ce~ bet~een~~ahkm.ent in plac,e and embankment to be pl aced
!snot steeper th~n3feethorJzontal to 1 foot vertical. The
bondlng >.5urface. of the embankment inpl ace s·ha11 be stripped of
a.V mater1~lnot lPeeting.ther.equir~ents ,pt ,this speci fi cation,
an(lsha11 be sc:arifi~d ,ltIQi st~tlE~dand rec()mpacted when the new
,ttll is placed a9~inst it as needed to insure a good bond with the
ne.wfill and.to obtain, the speCified moisture content and density
in the junction of the in place and new fills.

5. CONTROL OF MOISTURE CONTENT

During p1 ac~ent (lndCompactionof fi 11, the moi sture content of the
'materials being placed shall be maintained within the specified range.

The application of water to the fillrnaterials shall be accomplished at
the borrow (lreasinsofar (ls practicable. Water may be app1 led by
sprin~lingthe materials,af'terp1acementon the fill, if necessary.
Uniform moisture distribution' shall be obtained by disking.

Material that istoo wet when deposited on the fill shall either be
removed or be dried to the specified moisture c:ontent prior to
compaction.

If the top surface of the preceding 1a.ver of compacated fill or a
foundation or abutment surface in the zone of contact with the fill
becomes too dry toperlllit $uit~b1e bandit Shall either be removed or
scarifred an~ moistened bysprinkl ing to an acceptable moi sture content
prior to placement of the next layer of fill.

6. COMPACTION

Earthfil1 shall be compacted according to the following requirements
for the class of compaction specified:

Class A compaction.. Ea,ch 1ayer of fill shall be compacted as necessary
:to make the density of the fill 'matrix not Tess than the.. minimum
densitys.pecifiect. The fill matrix 15 defined as the protion of the
fill material finer than the maximum particle si ze used in the
compactton test method specified.

Class B comapct i on. Each 1ayer of fill shall be compacted to a mass
density not less than the minimum density specified.

C1assC compaction. Each layer of fill shall be compacted by the
'specified number of. passes ()f the type and weight of roller or other
eql!ipment 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 •
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Fill adj a~~nt to strutures shaH be ~omp~cted toa density equivalent
to that of the Sllrrqunclingfillby Jile4ns of hand tamping or manually
'(li'rected.ppwer' tamp~rs 9r t>lat~ vihr:cttors •.... Unle.ss other~i se speci fied,
Jleilvy '. equipment inc19ding~ackhoe mounted ppwer tampers,· or vibrating
·compac.tol"s andmanually,dff'~c'ted .vjbr~tin9rollers, shall not be
operated\'lithin 2 f.eet, of~ny structure. Towed or self-propelled
vibrating roHerss,~(illfl,ot"be operi3t~dwithin 5 feet of any
stru~'ture~ Compaction by means of drop weights operating from a crane
or hoi' st wi 11 not be permitted.

Thepassa~e ofhe,avyequ;pm~ntwill not be (i11owed: (1) over cast-in­
pJ~cecQ.ncllJitspriortoJ~ days after placement of the concrete; (2)
overcra<fled or b~d4edprecastconduitspriorto 7 days after placement
of 'the concrete.cradleQr b~ddin9;or (3)ov~rany type of conduit
until the backfill has.beli!n placed -'above the top surface of the
stru~tureto a heighteqlJal to one-hal f the clear span width of the
strudu're or pipe or 2 feet, whi chever ;s greater.

Compactin-Q,offill adjacenl to structuress.hall not be started until
-theconcretehasatta,inedJ;he strength $pecified in Section 10 for this
purpose •. ", The stren9th'wHlbe geter:mineg. by compression testing of
test cylinders. cast by the' Engineer ,for t"1 s purpose and cured at the
wprk.site in the manner speci tied in ASTM Method C 31 for determi ng
when a structure may be put into service •

When 'the requi red strength of the concrete is not speci fi ed 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

Conduits, precast, cradled

Conduits, precast, bedded

Cantilever outlets bents (Backfilled)
(both sides simultaneously)

Retaining walls and counterforts
(Impact basins)

Walls backfilled on both sides
simultaneously

Condui ts and spil 1way ri sers, cast­
in-pl ac~ (with inside forms in pl ace)

Conduits and spillway risers, 'cast­
tn-place (inside forms removed)
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• 7. REWORKING OR REMOVAL AND REPLACEMENT OF oEFECTI VEFlLL
.

Fi 11 placed at.d~nsiti~~J()w~rthanthe speci.fi~d minimum density or at
lTIQi~tur~ con.te.ntsOi,l~stcJe.thE!~p~cffi.edacceptablerange of moisture
c~mtent or otherYilse n9tc;onfor"ming.'to ther~qui rements of the
'specifi~ati9~sshal1~e...e\tlo,..ked to meet t.he requirements or removed
and repbc;ed byacce'ptable fill. Ther~plac'ement fill and the
found,a,tf()n,ab~tlTlent~ndJill~urface$uponwhich ,it is placed shall
conf-oJ'11l toal1r~qui"~in~nts ofthi s specificati()n for foundation
preparation, approval, placement, mofsture control and compaction.

8. TESTING

•

•

9.

During. the course..of the work, 'the E.~gineer wi 11 perform such tests as
are. required to 1dentifymaterhls,to determine compaction
charac't;er.istics,to' de'terminelTloistureconient, and to determine
density of fill in plac~~ These tests p'er-formed by the Engineer will
be 4s~dj.o, verify that.the 'fills confOrm to ,the requirements of the
speclfications,,$ucht,e.stsare flotintended to provide the. Contractor
w;ththe1oforlTlat,ionXeC(uired 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.

Densiti.~s of fill r~q;uidng Class A compaction wi 11 b~ determined by
theEnglneerihaccor"dance w1thASTM Method 0 1556,02167,02922 or 0
2.937 except that. the vQ1Umeandmoist weight of incl uded rock particles
largerthanthQse used in the coinpactiontEtst method specified for the
typeoffiJlwillbed~tei)ninedand deducted from the vol ume and moist
weight of tnetQta1samplELPrior to computation of density or if using

,- ,the tlt.lcleargauge ,addedto the specified density to bring it to the
meas.qreof equivalentcompostion for comparision. The density so
cOmputed will be used t.o (jetermine t.he Percent compact i on of the fi 11
matrix. Unless Otherwi se specified, moisture content wi 11 be
determined by One of the follo'wing methods: ASTM Method 0-2216, 0­
3017.

MEASUREMENT AND PAYMENT

For items of work for which specific unit 'prices are established in the
contr~ct. the volume of eachtypeandcompactlon class of earthfill
wHhin the sgecifi ed ,ione boundaries and pay limits will be measured
and complJt~d to .thenearest cubic j'~rd by the method of average cross­
~ectional en<f areaS. U1l1Ci!,$S otherwise specified, no deduction in
volume will be made for embedded conduits and appurtenances.

Th.e pay limits shall be as ~efined below, with the further provision
that .earthfill reqlJi red tofi1T voids resulting from over excavation of
the foundati9n, outside the specifi~d lines and grades, will be
included in the mea"surement for payment only where such overexcavation
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•

is dtrectecJby the Engineer toreJJlove unsuitable material and where the
unsuit~ble condition,jsriotares\J1t of the Contractor's improper
construction operations as determined by the Contracting. Officer.

The pay 1imi ts shall be as des i gnated on the drawi ngs.

Comp~nsati9n for any it~", ofwor~ des~ribedjn:the contract but not
Hst~d in't,h~ bidschedu1ewill be includi!dinthe payment for the item
ofworkto~hichit is made subiscJiary. Such items and the items to
which they are made subsidiary are identified in Section 10 of this
speci fication.
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• 10. ITEMS OF WORK AND CONSTRUCTION DETAILS

Itel'{ls of work to be performed in conformance with this spec)fication and
the construction details are:

a. Bid 'Item8, . Earthfi 11

(1.) This item shall consist of placing and compacting all required
earthfill shown on the drawings.

(2) Material included in the earthfill shall:

(a) Consist of suitable Cl, Ml, SC, or SM material (Unified.
Soil Classification System) obtained from the required
excavations.

•

(b) Have a plasticity index no greater than 15.

(3) In Section 6,Comp~ction. ClaSS A.~hallapply. The fill matrix
~hall.be compacted to at leCist95 perc~~t of the maxim~~m. density
obta1ned in~ompacti()n tests of t~e fill materi al s performed by

.methOd A,AS1}t1 0698 (Stan~ard'Proctor Test) or Rapid Compaction
Test '(Test No. S~6) SCS National Engineering Handbook, Section
19.

(4) The maximum size of rock fragments incorporated in the fill
shall be six (6) inches.

-
(5) The maximum thickness of a layer before compaction shall be nine

(9) inches.

(6) Themoi sture c9n't~nt of the mat.erja1 incorporated in the fi 11
shall be, maintained-, within the range of three (3) percentage
points below to one (1 ) percentage poi nt above the optimum
moisture content.

(7) Measurement and payment wi 11 incl ude compensation. for Subsidiary
Item, Removal of Water.

b. Bid Item 9, Structure Backfill

(1) This item shall consist of placing and compacting all requi red
structure backfill shown on the drawings.

(2) Structure backfill material shall:

(a) Consist of suitable Cl, Ml, SC, or SM material (Unified
Soil Classification System) obtained from the required
excavat ions.

(b) Contain a minimum of 15 percent passing the #200 sieve
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when determined on a dry weight basis. in accordance with
ASTM 0 1140.

(c) Have a plasticity Index no greater than 15.

(3) In Section 6.Compa~tion. Class A shall apply. The fill matrix
shall be compacted to at1eClsf; 95 percent of the maximum density
obt(lirtedinM~thQ<fA.i\STM 0 ,~98{Standard Proctor Test) or the
Rapid Compaction, Test {lest NO. 5-6) SCS National Engineering
Handbook, Section 19.

(4) The maximum si ze of rock fragments incorporated in the fi 11
shall be two (2) inches.

(S) The maximum thickness of a layer before compaction shall be six
(6) inches. '

(~,) The moisture ~Qnt,~nt oJ the mate,ria1 incorporated in the fill
,shall ~eJ!laintaifled within the rang,e of t~ree (3) percentage
points below to one (1) percentag'e point above the optimum
moisture content.

(7) Measureltlfmt andpa,yment,wil1 inc1,ude the reduction in vol ume for
empedded coridui ts ',(lndappurtenances and compensat i on for
Subsidiary Item, Removal of Water.

c. Subsidiary Item, Pipe Backfill

(1) This item shall consist of placing and compacting all required
pipe bac kfi 11 shown on the dra wi ngs •

(2) Pipe backfill material shall:

(a) Consist of suitable Cl, MVs, SC's, and SM's (Unified Soil
C1assfication System) obtained from the required
excavation.

(b) Have a Plasticity index no greater than 15.

(c) Contain a minimum of 15 percent passing the 6200 sieve when
determined on a dry weight basis, in accordance with ASTM 0
1140.

(3) In Section 6, Compaction, Class A shall apply. The fill matrix
shall',be cQmpactedJo at least 95 percent of the maximum density
obtained iJlMethod A,A,STM D 698JStandard Proctor Test); or the
Rapid Compaction test (test No. S-6)SCS National Engineering
Handbook, Section 19.

{4} The maximum size of rock fragments incorporated in the fill
shall be two (2) inches.
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(5) The maximum thickness of a layer before compaction shall be six
(6) inches.• (9) Th~ m.oisturecontent of the !Jlaterial incorporated. in the fill
s~al1be maintained ,within the rang,e of three (3)' percentage
pQints below to one(l) percentage point above the optimum
moisture content.

(1)

(2 )

•

(7) Nosep.arateJ)aymen~willbe made for pipe backfill.
Compensati()nfor thisitemwHl be included in the payment for

" Bid Item 13, Maintenance Road Drain, and Bid Item 15, Farm
Tailwater Drain.

d. Subsidiary Item, Waste Disposal

This Item shall cons1stof transporting, placing or stock piling
all waste in the waste sites shown on the drawings.

Wast~ material shall consist of all surpl us or unsuitable
materialres,ulting from the required excavations.

(3) Section 6, 'Compaction, does not apply to this item.

(4) No special moisture content for waste material will be required.

(5) Waste mat.~rialfor all was~esitesshal1 be placed in layers not
• to ex.teed two (2) feet in depth. Full coverage of the waste
. area shall be obtained b.efore the ne~t 2 foot layer is placed.
Wa.stematerial will be plated according to the typical sections
andprofilesshown'onthe drawings. Jhe finished surface in
th~s.e areassha11 not Yaryfrom the average grade more than: (a)
0.'5 foot plus or minus for waste sites 1 & 2 (b) 0.3 foot pI us
orrninus for waste site 3 (c) 0.2 foot plus or minus for waste
areas adjoining the west floodway berm.

Aleveling pIan will be available to the Contractor showing
detailed fill depths for waste site No.3.

(6) Finalgra,des for \JIaste area No. 3.and the waste a-reas adjoining
the west·f1oodway berm shall be obtained prior to the completion
of the job.

("7) ~o separate payment Will be made for waste disposal.
Compensati on for this work will be i ncT uded in the payment for
bid Item 5, Channel Excavation •
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1.

CONSTRUCTION SPECIF ICATION

24. DRAINFILL

SCOPE

The~work shall consist of fl.!rnishing,placing and compacting drainfill
. required in the construction of structure drainage systems.

2. MATERIALS

Dril-infill materia1ss,hal1 con.form to. the requirements of Material
Sped fic~tion5~1.Atlea'st /30 dais prior tp the delivery of the
m.at'~ria.1s tottlesite.the Contractor shCi11 inform the Contracting
Officer in writingpfthe:sput:cefrom whi ch he intends to obtain
them. The Cot,ltra<:tor sh~ll. provide the Engineer free access to the
source for the purpose of obtaining samples for testing.

3. BASE PREPARATION

PLACEMENT• 4.

Foundation. sl.!rfaces and trenchessha11 be clean and free of organic
mi)tter. loose soil, foreign sybstMce ,and standing water when the
draif')fUl is pla,ced. Earth surfaces upon or against which drainfi11
will be placed shall not be scarified•

#,'
Drainfillsh~ll not.be pla~ed~ntn the SUb9.rML~.~fhi(been inspected and
a~provedbY theEngln~r.Dralnf111sha11(Slii}..1 not be placed over or
around pipe Or drain tile until the insta1iation of the pipe or tile
has been inspected and approved.

Drainfill shall be placed uniform.1y in layers not more than 12 inches
deep before compaction./Wh.en c()ll1paction lsaccOmplished by manually
C9ntrolted eqyipment, the 1aye,rs sha11 be not more than 8 inches
deep. The material/shall be placed in a manner to avoid segregation of
particles12es ~nd .to in.sure the continuity and integrity of all
zones. No foreign materials shall be allowed to become intermixed with
or otherwi se contaminate the drai nfi 11 •

.
Traffic shall not be allowed to cross over drains at random. Equipment
crossov.ers shall be maintained', and the number and location of such
crOSSovers shall be estabUshedand approved prior to the beginning of
dr~,nfi11 placement. Ja,ch crossover shall be cleaned of all
c(mtaminatfilg matertals and shall be inspected and approved by the
Engineer before additional drainfi11 is placed.

Any damage to ~he foundation surface or the sides or bottoms of
trenches occurring during p1 acement of drainfill shall be repai red
before drainfill placement is continued •
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• The. up~er sQrface. of drainfi 11 constructed .. concurrent1y wi th adj acent
..zon.e$ of earthfill shilllbe maintained at an elevation of at least one

foot above the upper sur face· or the adj acent fi 11 •

Drainfill over ·01' around pipeQr drain tile shall be placed in manner
to avoid any displacement in Brie on grade of the pipe or tile.

Drainfi llsball not b~.placed adjacent to structures until the concrete
.has attained the' strength .. specified in Section 9 of thi s
speci ficatiQn;~ rhe<.$tr~ngth ·sha.11t>e determined by compression testing
Qftestcylil'lders c.~stbyt:he_Engineer for this purpose and cured at
th~ work SitE! in the manner' specified in ASTM Method C 31 for
determining when a structure may be put in service.

When the re,quired stren9ctt\ of the concrete is not sped fi ed as
described~bQye, placement of drainfill adjacent to structures shall
not be. started until thefol Towing item intervals have elapsed after
placement of the concrete.

•
Structure

Retai ning wall sand counterforts
(impact basi ns)

Walls backfilled on both sides
simultaneously

Conduits and galleries, east­
in-place (with inside forms in place)

Conduits and galleries, cast-
in-pl ace (inside forms removed)

Conduits, precast, cradled

Conduits, precast, bedded

Cantilever outlet bents backfilled on
both sides simultaneously

5. CONTROL OF MOISTURE

Time Interval

14 days

7 days

7 days

14 days

2 days

1 day

3 days

The moisture content. of r;lrilinfill materials shall be controlled as
specified in Section 9. When the addition of water ;s required, it

- $hall be applied in such a way as to avoid excessive wetting to
adjacent earth fill. Except as specified in Section 9, control of
moisture content will not be required.

• SCS-NEH-20 24-2 4/86



•

•

6. COMPACTION

Drainfill shall be ~()mpacted according to the following requirements
for the class of compaction specified:

Cl ass.Ac()mpaction. Each la.y~r of drainfi 11 shall be compacted to a
r~lativedensity of not less than 70 percent as determined by ASTM
Method D-4254.

Class'! compaction.E~,ch1ayerof drainfil1 s~a11 be compacted by at
leas,t .2 pass~s. ove,r.~he entire surface. of a steel~drumvibrating

'roll~r weighing n()tl~ssthan 5 tons an~ exerting a vertical vibrating
forCe. of 'not lesstban 20.000 pounds at least 1200 times per minute. or
'byal'lapprovedequival ent method.

Class II compactl0.n.~ach layer of drainfill shall be compacted by one
of the following methods or by an approved equivalent method:

a. At least 2p~s$es. over the, entire surface .of a pnuemati c-ti red
roller e~~rti,ng a pressure of npt Jess than 75 pounds per square
inch. A pass is defined ~s at least one' complete coverage of the
roller wheel. tire or drum over theenti re surface of the layer.

b. At least 4 passes. over the entire surface. of the track of a
crawler-type tractor weighing not less than 20 tons •

c. Controlled mo~ement of the hauling equipment so that the entire
surface is traversed by riot less than one tread track of the
loaded equipment.

Class III compaction. ~o compaction will be required beyond that
resulting from the placing and spreading operations.

Wh.en compaction other than Cl~ss III compaction is specified materials
placed1n tren~hes orot~er loc;ations inaccessible to heavy equipment
shaV be compacted by meanS of ma~ua11y controlled pneumatic or
vibrating tampers or by approved equivalent methods.

Heavy equipmentshall not be operated within 2 feet of any structure.
Vibr~titlg rollers shi!llnot be operated within 5 feet of any
structure•. Compaction by means of drop weights operating from cranes
or hoists will not be permitted.

7. TESTING

The Engineer will perform such tests as are. required to verify that the
drai",fil1 materiaIs and the drai nfi 11 in place meet the requi rements of
the specifications •. Thesetes'tsare not intented to provide the
Contractor with information he needs to assure that the materials and
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8.

workman,ship m~et the requirements of the specifications, and their
p~rfonnance,wHl Pot relieve the Contractor of the responsibility of
performing his own tests for that purpose.

MEASUREMENT AND PAYMENT

For items of work,fo,r~ichspe(:ificunitpri ces are established in the
contract,thevolum.e·ofdrai[l,fill~lthinthe neat lines shown on the
<:Ir~win$Jswfllibe,mE!a$Qr~d, andcomp~tedt() the nearest cubic yard.
Where the Engineer c:ttre,ts phcement of grainfill outside the neat
Hnes' to repl(lce utisuitabl~foundation material, the vol ume of such
<:irainf'illwill 'beincl~~~d, btJt on11 to ,the extent that the unsuitable
co.nditJon lS,not a result of the Contractor I s improper construction
~perations as determined by the Contracting Officer.

Payment fordr~infill will be, made ,at the contract unit price for each
t'ypeof drainfill, complete in pTac~.~xcept as otherwise specified in
Section 9,$uch. payment)IHlconsifitute full compensation for all
l~bor,ma~erials ,equi pmentand all other items necessary and
incidental to the performance of the work.

Compensat io.n for any i tern of work descri bed in the contract but not
listed ioihe ~id sch~d~le will beincl ud~d in the payment for the item
()fw.ork to which it 'is made subsidiary. Such items and the items to
which they are made subsidiary are identified in Section 9 of thi s
spec; fi cat ion.
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• 9. ITEMSOFWQRKANDCONSTRUCTION DETAILS

Items of work to be performed in conformance wi th thi S speci fi cat i on and
the construction details are:

a. Subsidiary Item, Orainfi 11

(lJ This item shall consist of furnishing and placing drainfill
. aroundthe Maintenance Road Drain conduits as described in this

.. speCifi cat i on and shown on the drawi ng s •

J2) The drain fill shall meet the following gradation:

(3) Orainfill shall be placed in horizontal layers not to exceed
18-inches.

(4) Material passing the #40 sieve shall be non-plastic according to
ASTM 0-4318.

•

Sieve Si ze

1-1/2
3/4
3/8

No. 4
No. 10
No. ZO
No. 40
No. 60
No. 200

%Passing

100
90-100
80-100
65-100

47-95
26-70
16-56
5-40
0-5

(5 )

(6 )

The drainfill material shall contain sufficient moisture to
p'ermit placihgwithout segregation.

In Section 6,Co",paction, drainfill shall be compacted by a
manlJaHy controlled vibrato,ry tamper. Each layer shall be
compacted by at least two (2) passes over the entire surface.

(7) No separate paY"'ent will be made for Orainfill. Compensation
will be included in Bid Item 13, Maintenance Road Drain.
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CONSTRUCTION SPECIFICATION

31. ' 'CONCRETE

SCOPE

The ,work shall cgnsistof fllrnishing, forming, placing, finishing and
cl.J,r1ngp.Qrt 'land cementcon<:retE! as requi red to bui 1d the structures
designated in Section 26 of this specification.

•

2. MATERIALS

. Port1 and .cement shall c()nform to t.he requi rements of Materi a1
Specification 5~1 for the Speclfiedtype•. 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 otherwi se speci fi ed. The gradi n9 of coarse aggregates shall

.be as specified in Section 26.

Water used in mixing or curing concrete sh(lll be clean and free from
injurious amounts of oil, salt, acid, a1 kali, organic matter or other
deleterious substances.

Air entraining admixtures ,sha] 1 conform to therequi rements of Material
SPecifiCation 532. Ifair..entrainingcement i.s used, any additional
air-entraining admixture shall be of the same type as that in the
cement.

Pozzo1 an Sl1a11 conform to ASTM C618, Cl ass 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 p1 ates shall confgrm to the requi rements of Materi a1
Spe~ification 581 for ,structural quality or conmercia1 or merchant
([uality steal •. '. StruC1:ura1quality shall be used if speclfica11y
designatedff'l the drawings or specifications.

Preformed expansion joint fi ller shall conform to the requirements of
Materi a1 Sped fi cation 535. '

Waterstol?§.sl1~ll conform to the requirements of Material Specifications
537 and 5!8 for the specified kinds. .

CuringcOmroUnd shall conform to the requi rements of Material
Specificat on 534.
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• 3. CLASSES OF CONCRETE

Conct~te s~~11 be classifi edaccordingto the requi red compressi ve
streng,tn. ,The str,eng~hof,theconcreteat28 days shall equal or
e?Cseep, the Minim!JlTlComR~esstveStrengthat 28 days tabul ated below for
the class of concrete specified.

Class 'of Concrete

- 5000
4000
3000
2500

4. AIR CQNTE~T AND CONSISTENCY

Minimum
Compressive Strength
at 28 days (psi)

5000
4000
3000
2500

The ai r content (by vol ume) of the concrete at the time of pl acement
shall be:

The conststencyof the concrete shall be such as to allow it to be
workedtntoplace without segregation or excessive laitance. Unless
otherwiSe specified, the slump 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

Type of Structure Sl ump (i nches)

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

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

walls (12 in. or less)

5. DESIGN QF THE CONCRETE MIX

2 ± 1/2
3 ± 1/2

4 ± 1

The Contractor will be ~espons'ible for the design of the concrete
mixtIJres. At le,as,t 5da,ys prior toanyp1acement of concrete he shall
furhisht~e ~()ntractf~g 'Offtcer a stat~mentof the materials and mix
proportfc)Jls{inc1 udin9~dmixtures,ifany) he intends to use for each
specified class.of concret'e. The statement shall include evidence
satisfactory to the Contracting Officer that the materials and
ptoportfons selectedc wi11 produce concrete of the quality, consistency
and strength specified.
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• Themateria.1 sand pro.p<>rtions so statedsha11 constitute the "job
mix" • After a jobmix has been Qesignated, neither the source,
ctiaract.erorgr~din9ioftheag9re9ates~or the type or brand or
quanUtyo,f cem~l'ltQradmj)(t,lJresh.all.b~changedwithout· prior notice
to the, Cof'l~ractif'lgQfffcer and establish(tlent of an~w job mix supported
byevidenceJa~re.q!:Jrredfor the initial jo.b mix, that the proposed new
rt1aterial$'~nfJ' mix proportions will produce concrete of the quality,
consistency, and strength specified.

When sp~ci fi ed .. a water-reducing , set-retarding admixture shall be
uSed.Wt:tenconditj()ns are such that the temperature of the concrete at
the ti:Qle of p1 acemen1;h consi st.ent1y above 75° F, a water-reducing ,

. set-ret'ardirigadmixturemay be used, at the option of the Contractor.
, .The 'cement content shall .be the' same as that·· requi red in the mi x

without the admixture.

•

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

Before placing co.nCrete c()n~aining a water-reducing, set-retarding
~dmixtu,.e, the COritr~ctors~all flJrnish test results sati sfactory to'
the Contracting Officer showing tl;lat its performance in the job mix
meets the requirements of Material Specification 533, Section 4.

Wilen specified, .mixes that include fly ash as a partial substitution
for port1and cement shall be based on abso1 ute vol ume with a maximum
substitution of 20 percent.

INSPECTING AND TESTING

4/8631-3

Samp1 ing
Sl ump Test
Ai r Content
Compression Test Specimens
Compressive Strength
Unit Weight

Test.-

During the course of the .work, the Engineer will perform such tests as
aret:equired. to 'assure the concrete meets the contract requi rements.
Tests performed by the Engineer are not for the purp<>se of providing
the Contractor with. the .in:formation.reql.liredfor 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
(ASTM) Designation)

C 172 ~
C 143 ~
C 2311~ or C 173# 2
C 31 ./, C 42 or C 684 J
C 39 - or C 42
C 138
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7.

11 Test of a portiQ~ 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 compl ianc~~ith requirements for sl ump and air
content :when the batch is di scharged over an extended peri od
of time.

(3LCh~c~in9 complianceof.~~e concrete. ~ith the specifications
'whenthewhqle am9lJrtt being. placed in a small structure, or a
disHnctportionof a larger structure, is less than a full
batch.

lIfor eachs~r~n9th te$t of spe~imens l11ade according to ASTM
- D~si9nation C 39~orC~84, three (3) standard test specimens
shallbem~de.J~etestresultshal1 be the average of the
stren~th of the jh~E!e (3)specim~ns,except that if one (1)
specil11en in. :the teSt' shows. manifest evidence of improper
sampling,moldfng ortestin9, it shall be discarded and the
stren9:ths.of the relTl.ainingtwg(2) specimens shall be
~veraged.Shol,Jldl11()re than one (l) specimen representing a test
show such defects, the enti re test shall be di scarded.

The Engineer sl1all havef,rli!e entry to ~heplant and equipment
furniShing 'Concrete Unger the contract. Pr9per facilities shall be
'provide~ for the Engil'leer .to inspect materials , equi pment and
processe.s, to obtai nsamples of the concrete. All tests and
inspectiOJlS will be conducted so as not to interfere unnecessarily with
the manufacture and delivery of the concrete.

HANDLING AND MEASUREMENT OF MATERIALS

Aggregates shall be $~ore~ or stockpiled in such a manner that
separation of coarse and fine particles of each size will be avoided
~nd that various .. si zeswi 11 not '~ecome intermixed before
proportioning..Methods of handling.and· transporting aggregates shall
be such a.s to avoid contamtnation ,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
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• indicated by the scales, shall be within the following percentage of
the' required batch weights:

Cement
Aggregates

plus or minus 1.0 percent
pl us or minus 2.0 percent

•

Mea~urin~Janksforl11ixingtl~ter$halJ ,be ·of adequate capacity to
fl",rnish.1;.he>ln~ximum.8mount(}fmixing,water ~~qui('ed per batch and shall
Jje equipp~dwith out$.idetaps· ~nd valvestoprovi~eforchecking their
ca1ibr·~tion unless other means are provided for readily and accurately
determinfng the amount of water in the tank.

Except asotherwi se provided in Section 8, cement and aggregates shall
be measured as follows:

Cement $h~lJ J:>e me.a$uredby weig:~t. or in bags of 94 1bs. each. When
cement ism~asuredby wei~ht, it $~a,11be weighec;i on a scale separate
frqm t~atused for ot.her Ill.atertals, andi') a hopper entirely free and
iridepencl:ent of the hopperJJsedJor ~elghingthe aggregates. When
cement fs measured in ba~s, no fraction of a bag' shall be used unless
weighed.

Aggregates .shall bemeasur,ed ~y weight. Mix proportions shall be based
... on satuNted,.sQrface-dry weights •.. ,Tt1t~ batch wetgbt of each aggregate
sha.ll be. the required saturated, surface-dry weight corrected by the
weight of'surface moisture it contains.

Mixing water shall con~i.st of water acldedt() the batch, ice added to
the batc.h, water occ,urring. as '. surface.moi stvre on 1;he aggregates and
wate~ i ntraduced ; ntheform of admixtures. . The added water shall be
lTIea~u.rec;t by weight or volume to an accuracy of 1 percent of the
r~quired tqta'l'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.

DrYi!c;imixtures shall be measured by weight, and paste or liquid
admixtures by weight or vol ume, within a 1imit of accuracy of 3
percent.

8. MIXERS AND MIXING

Mi xers and mixing shall beinaccordance with recommended standards set
forth in ACI 304, 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.
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•

Mixers shall be capable ofthorOllghJymixing the c:oncrete ingredients
'into a u'1iJ9rmmass~ithin t'he,specHied mixing time and of discharging
themfx wi~hol,lt segregation.Each~ixeror agitator ShlO 1 bear a

,manufactll"ret's ratin"g plateind,fcatin~ the rated capacity and
recpmmen,dedspeeds of rotation. and shall be'operated in accordance
with these recommendations.

Concrete sha.11 be unifqrni and thorougply mixed when delivered to the
fonns.. _. Variatt9~si~ sliJmp: ofrpore than 1 inch,within a batch will be

·eonsfdere(tev.i~ien<:eof l'1adequate mixing_and_~~hal1be corrected by
ch~ngin9 b~tchf~9,proce~ures.inc::reastngm1xln,gtiRle. changing mixers
or,QthermeaJ)s.Mixi~9tfmeshan bewithfnthe limits specified below
unless the C()ntractor4e,mon~tratesby mtxerperformance tests that
adequate uni formity is obtained by different times of mi xing.

No mixing water in e,xcess9fthe amo!lntcalled for by the job mix shall
bead<ledto the ,concre~e(fur;;ngmixit'l9or hal,lling or after arrival at
the deli Very point. "If les.s wa.tertt'lan the des i g" maximum water-cement
rCitio has beenincorpo:riltec:t in the bCltch.water· to compensate for up to
a one (l}1,nchJosstnsJUII1pmay be added~tip to the design maximum
waterceinent ratio •. Withholding some of the mixing water until the

, concrete arr,ives On t,~e 'job. then adding the remaining water and
turningttle mfxer3Qrevolutioijsat mixing speed may overcome
transporUng conditions., When los$()f slump or workability cannot be
offset by tl1'ese measures. coinpl ete "mixing shall be performed on the job
using centrally dry batched materi als. or by on site batching and
mixing.

Batch mixing at the site •. For concrete mixed at the site of the work
with paving mt~ersor stationary con.struction mixers. the time of
mixing aft~I",all ceme,nta,nd aggre9at~sare in the mixer drum shall be
not lessfhan 1-1/2 minut(!s. " The batch$hallbe so charged into the
mixer tJ'la't some~atel" will enter iii advance of the cement and
ag.gregate$~nd allm1xing water shall be introduced into the drum
before one-fourth of the mixing time has el apsed.

Control shall ~e prOVided to insure that the batch cannot be discharged
until the required time has elapsed.

If truck m1xers are used. the requi rements below for truck mixers and
truck-mixed concrete shall apply.

Volumetric,batchinsand continuous mixing at the site. Volumetric
batchtng~nd,CorltinlJoUSmixin9at the construction site will be
permitted~The .batching ~ndmixing equipment shall conform to the
requir~ents, of,ASTM,Specification ,C 685~ndshall be demonstrated
pr,ior 'to pl acement,of c:;oncrete. by tests with the job mix. to produce
(:o,..creterileetingthe spe~1 f,ied proportioning and uni fonnity
requ1 rements. Concrete made by this method shall be produced.
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inspected, and documented in conformance with Sections 6, 7, 8, 13, and
14 of ASTM Specification C 685.

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

a. Truck-mixedconcrete--Mixed completely in a truck mixer.

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

c.Central-mixed concrete.- ...Comp1etely in a stationary mixer and the
mixed concete t.ranspor'ted to thepoJnt of delivery in a truck
agitator or in a truck m1'xer operating at agitating speed or in
nonagitating equipment.

Truck mixers and agitators .shal1beequipped with revolution counters
by which the number of revolutions of the drum or blades may be readily
verified •

. .When ready-mixed <::qncrete is f~rnished, the Contractor shall furni sh
the Engirle~r a statement-o.f-de1 ivery.ti~ket showing the time of
loading, the revo1u~ion counter reading at the time of loading and the
quantities of m'aterials used for each load of concrete •

Tr.uck-mixed.concrete.When COncrete is mixed in a truck mixer loaded
~o itS maximum cap~tity, t,lle number of revo1 uUons of the drum or
blades at mixing 'speed. shall be not less than }O nor more than 100. If
tf)ebatchisatle"a~t1I2cubic .Yard less than maximum capacity, the
numt>er of revo1 utio'n,saturixinQ.speed maybe reduced to not less than

,50. Mixing. io.excess of 100 revol utions shall be at the speed
~esignatedby the.inanUfa·etu.rer of the equipment as agitating speed.
1~e-ril1xil1goperati()n,sh.al1beginwithin.,30 miJ:lutes after the cement has
been.addedto the 'aggregates an4 the watersha11 be added during
mixiog.When mixing "is begun during oriminediate1y after charging, a
po·rt ion of the miXing water shall be added ahead of, or with, the other
ingredients.

Shrink-mixed COncrete. When concrete is partially mixed at a central
plant aod the mixif'9:fs 'completed in a truck mixer, the mixing time in
the. cel'"t:ra1p1ant mixer shall be the miniinum ,.equired to intermingle
the ing,redients and.Shall be n.ot less than 30 seconds. The mixing
s~a-l1 be. completed in a truck mjxer and the number of revolutions of
the drum or b1adesat mixing sPeed shall be not less than 50 nor more
~hanl00. 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, miXing in the
stationary mixer shall meet the same requirements as batch mixing at
the site •

•

•
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When/an a~itator, or truck mixer used as an agitator, transports
concrete that h~s~eencol1lPletel'ymlx~d in a stationary mixer, mixing
during tr:ansportiltipn shill1 be gt the speed designated b.y the
manufacturer of the equipment as agitating speed. .

The.Ms~Qf I1Qnilgit,ating eqljipment .. totran.sportconcrete to the site of
t.hework ~nLbe perntitted ontytft~econsistencY and uniformity of
thec()n~rete'as'disc:harg(i!datthe .. point of delivery meet the
f'equi~eri~softhis',$pec;i.ffcatf.qn.BOdieS}>f nonagitating hauling
equiementsh911 be so cons~ruct~ed th~t Ieal<a.geof the concrete mix, or
ilnYPart thereof will ,not occur •. Concrete hauled in open-top vehi cIes

'. shaJl .be prote.cted from r-'ain, and from more than 20 minutes exposure to
the sun when the air temperature is above 75°F.

9. FORMS

Forms ,sha11 be.of wood , plywoo(j, steel ... or,. other approved materi a1 and
shall be'!Jortar tight.l'heforms an~ .associated falsework shall be
su~stanti.aland uny,eIding;and$hall.pe constructed so that the
finfs.~edconcrete.will conform to thespecified dimensions and
contour's<tFormsud'ac:essl'tal1 besmoot,h and free from holes, dents,
sags or other irregularitfes.FonnssMllbe coated with a nonstaining
form oi 1 before being set into place •

. Metal. ties or anchorages, within the. formS shall be equipped with cones,
she~boltsor other .devices that permit their removal to a depth of at

. least (jne fnch withQ'ut injury tothecontrete.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 phcement of concrete, the forms and subgrade shall be free of
chips,. sawdust, debrls,water, ice, snQw, 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 byai r-water cutt i ng, wet sand blasting
ol'"\'(i rebrush ~crt.lbbing,_as necessary, and shall be wetted immediately
prior to placem.ent.of ,concrete •. Earth surfaces shall be fi rm and
darn,p.. PI acem,ent of concr.,et,e on mud , dried earth, uncanpacated 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 40°F.

Items to be embedded in the concrete shall be positioned accurately and
anchored firmly •
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• 11.

Weepho1es in walls or slabs shall be formed with nonferrous materials.

CONVEYING

Concrete shall be (ielivered to the, ~itei1,nd discharged into the forms
within 1-1/2 hO.urs ~ftE!r 'the introd~(;tiooofthecement to the
aggr~gates., In hot 'w~athef oruqder.c9n(iiiions contributing to quick
st,lffenin9of the corcr~te.>or ~hen the temperature of the concrete is
~5°F or a~ove,.thetf(lle between'theintroducti on of the cement to the
aggregates and discharge shall not exceed 45 minutes.

The Engineer m~yal10~a1()nter time. provlded the setting time of the
CQncrete is increa~f,!da.correspondin9am()unt by the addition of an
'approved s~t..;r~tardingjldmixture.ln any case,. concrete shall be
cOnveyed from the. mixer to'the fo.n1Isasrapidly 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 Contract()r shall have~ll equipment and materials required for
curing avai lab1e at the site ready for use before placement of concrete
begins.

Noq)ncrete ,shall be placed except in the presence of the Engineer.
TheContra~tor shallgivereas(mable noUce to the Engineer each time
he intend"s to.plac:econcrete •. Such m>ct ice shall be far enough in
advance· to give 1:he E"gih~e.r adequa.te time to inspect the subgrade,
forms, steel reinforcement and other preparations for compliance with
sPec; fications. Other preparations include but are not 1imited to the
concretebatching plant ,'mixing and delivery equi pment and system,
placing ~ndf;nishing equipnient and system, schedule of work. work
fOrte and heating or cpoling,faci lities as applicable. All
defi ci endes are to be corrected before concrete is deli vered for
placing.

The concrete shall be deposited as closely as possible to its final
positiQn.in the fonnsand shall be wllrked into the corners and angles
of the formsandar6und alT, reinforc.ement ~nd embedded items in a
manner 1:0 prevent s~gregati()n of aggregates or excessive laitance. The
depositfngof concrete shall be .regu1ated so that the concrete can be
consolidated with a mini'mum 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

Vnless.o1;tler~ise specUied. slab concretesl1all be placed to design
thic,knesstnon~continH9UsJayet. ,tQnned concrete shall be placed in
horizqnt~l layersflot"!9re Jtlall20 inChes thick. Hoppers and chutes,

.pfpe~.Qr Iteleptlant trul'l~slt s·hall.,beltsed as necessary to prevent
splashing of mortar on the forms and reinforcing steel above the layer
being placed.

Succ~S:$ive layerssha11. be pla~ed at a fast enough rate to prevent the
f()nnatlonf)f "cold ,Joints". Jf the surface;()f a layer of concrete in
pl.ilfe. Se1;$"to the degree ~hatit wi Hnot flow and merge with the
SlJcc~edin9la'yer.wnepvibrated, the C(mtractor s.hall discontinue
pladngconcrete and shalllilake a construction joint according to the
procedure specified in Section 15.

If placing is disconttrlU~d .when an ;nc~mplete layer isin place, the
unfiniStiedend of the Tayershall be fonned by a vert; cal bulkhead.

14. CONSOLIDATING

. Unless otherwise s,pe,cifled,.concreteshall be consolidated with
internal t.)'pe mechem'ical vibrators capable of transmitting vibration to
the concrete at frequencies not less than 6000 impulses per minute •

The location, manner ancl duration of the application of the vibrators
sh.all be su~ll as to secure maximum con.solidation of the concrete
\1ithoutcausi ng segregati'Qnof the mortar and . coarse aggregate, and
'withoutcausing water or cement paste to flush to the surface •

.The Contractor shall provi.de a sufficient number of vibrators to
properly conso1i4atetl1;e concrete i"mmedill1;ely after it is placed in the
wo·rk. Vi,bration shall be appl iect to thefresb1y deposited concrete by
slowly Jo-serting andremovil'1g the vibrator at points uniformly spaced
and not farther apar~ than twi'ce, the radius over whi ch the vi brati on is
vi$ibi1yeffect·ive. The vibrator shall extend into,the previously
placed layer of fresh concrete, at all points, to insure effective bond
between 1ayers •.

Vi bratiQn shil1l 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 fonns or conveying
equipment will not be permitted.

Vibration shall be suppl~ented by spading and hand tamping as
necessary to insure 'smooth and dense concrete along form surfaces, in
corners and around embedded items •

•
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15.

16.

CONSTRUCTION JOINTS

Constru~ti0rl joints ~haJJ be made at the locations shown on the
drawings .,If construction Joints are neE!dedwhi ch are not shown on the
drawings,tlley shall be placed in locations approved by the Engineer.

Wher:eafeatl)~r ed.gewQuldbeproducedata construction joint, as in
the top surface of a sloping wall "an in~ert form shall be used so that
theresiJlting edge thickness on either side of the joint is not less
than 6 inches.

In walls and colum.lls as ea.ch Uft is completed, the top surfaces
sh~JlbE! 1!1111ediateJy andceV;'E!fUlly protected from any condition that
might adVersely affect the hardening of the concrete.

Steel tying~nd fptm .construction adja,cent to concrete in place shall
'not bes~artedun.til the.concretehascured,at least 12 hours. Before
newconcre~e is depositE!9pnor agafnstconcrete that has hardened, the
forms. s,hanJ)e retightenE!d.New concrete shall not be placed until the
hardened concrete has cured at least 12 hours.

Sl,JrfacE!s of construction joints shall be cleaned of all unsatisfactory
concrete,laitance,coatfngs,~tains:,or debris by washing and
scrupbing.wfth a wi reb.r~sh. pt'" wi re broom or by other means approved by
the> Engineer. The s ljrfacessha11 be kept moist for at least one hour
Prior to placf;!lTlent of new concrete. '!he new concrete shall be placed
directly on the cleaned and washed surface.

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
carefullytoQled or chamfered, and the joints shall be free of mortar
and concrete. Joint fiHer shall be left exposed for its full length
with clean and true edges.

Whenopenj()lnts or weakened plane "d ummy" joints are specified, the
joints s.hall ~econstr~cted by the insertion and subsequent removal of
a wood'strip,meta1 Plat.e qr'ottler suitable template in such a manner
that the corners of the concr~te 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 •
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• 17. WATERSTOPS

Wa.terstops shallbeh,eld firmly in t~e ~orrect position as the concrete
isplac~d. Joints inil!etalwa.tershQps shall be brazed or welded.
Joints, in r~b~~r or p)ast i cwaterstopssha11 be cemented , welded or
vulcanfz~d as recommended by the manufacturer.

:'"

18. REMOVAL OF ' FORMS

•
Element

Beams, arches - supporting forms and shoring

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

14 days

7 days

Conduits (outside forms), sides of beams, small
structures 24 hours

Columns, walls, spillway riser - with side or
vertical load 7 days

Columns, walls, spillway riser - with no side or 7 days
vertical load.

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

Concrete supporting
1
20 to 30 feet of wall

in place above it-l 3 days

Concrete supporting not m~re than 20 feet of
wall in place above it -I 24 hours

It Age of stripped concrete sh~ll be at least 7 days before any
lQa.d is applied other than the weight of the col umn or wall, fonns
and scaffolds for succeeding lifts •
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• 19. FI.NISHING FORMED SURFACES

•

All con<:rete~urfacessha11 be true and even, and shall be free from
open or rough spaces, depressions or projections.

Immediately after the removal of forms:

All bUlg~~fins, r.prmlllark~or.ot~~r irregularities which in the
judgm~rrt .oft~-e Engineer. wi 11 adversely. affect the appearance or the
function of tIlestrl,J~tures~allbe removed. All form bolts and ties
shal1be removed to. a depthaileastlinch below the surface of the

. concrete•. T~ecavi~i.es prodycedbl ,form tiesa.ndall other holes of
simHar"si~eanddep~hs~anbeth()r6ughlycleaned and, after the
interior slJtf~ces t\ave,~eefJkept c()otiriupuslywet for at least 3 hours,
,$n~nb~ careful 1ypacked ~it.h a 4ry patching mQrtar mixed not richer
than lpart cE!Tlentto 3P~rts s~nd.Pat<:hing mortar shall be mi xed in
ac:tvanc.~'andatlo~d tQsta.ndwithput. addition of water until it has
reached the stiffest_consi~te,.cythat will permit placing.
Manipulation of the In()rtar with a trowel during this period shall be
pertormedas 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 thor()ughly cpmpacted into place to form a
dense,. well-bonded unit, a.ndthe 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

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

.All exposed surfaces of the concrete shall be accurately screeded to
grade and then float fi n; shed', unl ess spec; fi ed otherwi se.

Aft,er placing and cpnsol;dating the <:oncrete, all exposed surfaces
shall~eaccuratelystruc;k()ffto grade. Following strike-off, the
surfaces$hall be jnvnedj~tely sllIoothedby darbying or bu1l floating
befbre any free water bas bled to. the surface. The concrete will then
beal,lOfied to rest until the bleed water and water sheen has left the
·syr-·f8ce "and'Jlle ccmcrt:!te bas stiffened to where it will sustain foot
pressu~~ with only about ll4)nch (6nm)inderitation. At this time all
jQints. and~dges. that wU 1 be exppsed tQ -view that ,are not chamfered
Shall be fini.shed with-edging arid/ormolding tools. After edging and
h~nd-.ioint;ng is compTete.~l1·e){pp~ed surfaces shall be floated with
,wpodormagnesium floats. The floating should work the concrete no
m,oretha.,. I')ecessaryto,remove screed, edger and jointer marks and
produce a compact surface, uniform in texture.
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• 21. CURING

~oncretesha 11 be cured inaccQrdance wi t~ the recommended practice of
ACI 308, of which some specific interpretations are set forth below.

ConcreteshaJl, be prev~nted Jr,gm drying ,for a period of at least 7 days
afte'rit isplae~d. E~posed$urface:s, ~nd ~oncrete fonned in absorbtive
wood ,forms shaJl beke~tcon~ihually,w~tduring the entire curing
peri9d'or,\Jnti1the fO,I"II1,s,haye, been'r~moved •. After fonns have been
removed, ttie e)(J?Osed s",rtace s,~all '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 bemaintiltn~d by sprin~1ing, .. flooding or fog spraying or
liYcov~ring wl,th'cpn,tinl.lously moist~nedcanvils. cloth mats. straw, sand

,orariapprovedmateria~•.' \4ater ilnd/or covE!ring shall be applied in
"such a way that the concrete surface is not eroded or otherwi se

damaged.

Except as otherwise specified in S~ction 26, curing compound may be
t,f,sed for expo~ed, s'ur,faces or fOnned ~lJrf~ce~,ilfter patching and repair
have been C9mpleted. Unless()t~erwisespectfied ,the curing compound
~hall bewhi~e pignentedand,conf()nntoASTM C 309 Type 2, Class A or
8. '. If surface coatings ~re to ;be applied to concrete where curing
compound'is used, TyP.¢' 2, Cla,ss B~han be used and allowed to age a
mint!flumof 30 days prior ,to'the application of the coating. Clear
ct,lringcQmpound (Type 1) or clear with fugitive dye (Type 1-0) may only
be used when specified in Section 26.

Curing compound shall be thoro,ughly mixed before applying and agitated
during application~ 'It shall be applied using a continously agitating
p,ressure sprayer ata uniform rate of not less than one gallon per 150

. square feet of surface. It shall fprm a uniform continuous, adherent
film that Shall not check, crack or peel and shall be free from
pi nholes or other imperfect ions.

All,. surfact!s 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 'compoundhas been applied, Qr sur,fac:es'damaged by SUbsequent
construction operations during the curing period shall be resprayed in
the same manner as for the original application.

Unless o~herwi se 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.

•
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22.

Wate~ for curing shall be clean and free from any substances that will
cause discoloration of the concret~.

REMOVALp,REPLACEMENT OR REPAIR

When conc,rete ,is hon~yC;9m~~d , (famagedor otherwi se ,defect 'I ve, the
CQlittactQr~"all, rem(lye, an(f r~p1at;e the s~ructure or structural member
cont~lnii'ig thedet<'ectivf:! cQocr~te~orcorrec,t or repair the defective
p,~rt$. JheContr~cting,Officer will <fetennine the required extent of
,relllC)val ,replacement orrepai r and advise the Contractor, in writing,
of thisdetennination.

,Pr,lor to starting repai,.. WC),rk the Contractor shall obtain the
CpntractingQfficer's apprqval of his pl~n for making the repair. The
,app~(>pri~ternethods"descrlb~dJn CfiapterVU of the Concrete Manual,
BOre~u tifR~Tarnation ~ u.s. D~.part-rhent of th~ lnteri or, shall be used
as· t,pe pdnulrY'referen(:,e fpr ·repairs. If approved in. writing by the

.(;pnfractingOffice,r .'. propri'etary compOunds for' adhes; on or as patch; ng
;og red ier:its may be u$ed•. :Such compo undssha11 be used in accordance
with the manufactorer's retommendations.

Appr~>valof the CQntrac~or's repair planshall not be considered a
waiver of 'the ~ontr~tting Officer's right to require complete removal
of defectlve work' if, the completed repai rdoes not produce concrete of
the required quality and appearance ••

Repair work shall be performed only when the Engineer is present.

Repair of fonned surfaces shall be started within 24 hours after
removal of the forms.

Curing as specified in Section 21 shall be applied to repaired areas
inmediatelyafter the repairs are completed.

23. CONCRETING IN COLD WEATHER

Cpncre~ing in col d weather shall be performed in accordance with ACI
306'Reco(l11lended PractiCe for Cold Weather Concreting, of which some
specific interpretations are set forth below.

When. the"atrnos.pheric temperaturernay be expe~ted to drop below 40°F at
the;ti,me concr~teis de1iv~red to the work slte, during placement. or
at any time during the curing period, the following provi sions a1 so
shall apply:

a. The.temperature of the_concrete at time of placing shall not be
less th,atl 50°F nor more than 90°F. The temperature of neither
aggregates nor mixing water shall be more than 140°F just prior to
mixing with the cement.
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• \rlheryth~ minimwn ~ailYiitmospheric temperature is less than 40°F,
concrete struct.i.lres shall be .insulatedor housed and heated after
placemeht. The1;empera~ure of~theconcr~teand ai r. adjacent to
t~e concrete shall· be mClintain~d at not less than 50°F nor more
than 90°F for' the duration of the curi ng peri od.

c. MethQ.dsofinsulating, h,ouslng and. heating the structure shall
eonformto '''Recommended Practice for Cold Weather Concreting ll ACI
Standard 306.

d.Whendry heat is used to. protect concrete, means of maintaining an
amblenthumi<jityof at. lea~t 40 percent shaH be provided unless
t~econgrete has b.een cgated with ~~rlngcompound as speci fied in
Section 21 or is covered tight1,Ywith an approved impervious
material.

24. CONCRETING IN HOT WEATHER

Concre,ting 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 spec1ficiition~/hotweather is defined as any
cOlllbinatiQn ·.ofhigh tel1lperature,lo.w .relat ive humidity and wind
v~loclt.Y tending to impai~ the qual i·ty of fresh or hardened concrete or
otherwise resulting in abnonmal properties.

When .climatic or other ,cc;>ndit ions. are ,such that the temperature of th~

coocretemayreasonably be expected to exceed 90°F at the time of;:
d~l1very 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 90°F durfngmixing, conveying, and placing.

b. The concrete .shall be placed in the wo~k immediately after
mixing.. Truck mixing shall be delayed only until time enough
remains ·toaccomplish it before the concrete is placed.

c. ~xp.osedconcrete surfaces ~hich tend to dry or set too rapidly
.shallJ:)e continuousJ)',moi ste,.ed by means of fog sprays or other
means to mafntainadequate 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 fonm

•
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f.

h.

removal) or until curing compound is applied as specified in
subsection g, below.

,concrete surf~ces" especial1yf1~twor~p1acedwith large areas of
surfac~,~.hal1 b~., cover.edas ~ooQ as the concrete has suffi cient1y
har~ened 'and shall ",be" keptcQntin'uous1y w~t for at least 72 hours
,9f the. curing period., litis p.rotectjvemethod may be continued for
the requi red curing peri od or until curi ng compound as speci tied
in (9) below 'is applied:

Moi,st cur;'ng,maype di~cgntfn!Jed,before the end of the curing
j)'er'i oct i fwh tte 1>,1 gmen~ed curlng compolind; s applied inmedi ate1y,
following the procedures specified in Section 21.

•
25.

For items of,workfor ~ichspecificunit prices are established in the
contract, concrete. will be I1Ieasured to the neat lines or pay limits
~hown on'the drawings. and the volume of concfete wi 11 be computed to
t.henea~estO~l cyMc'yard., NQ" deduction in vol ume will be made for
c~amfers, rgunped or .beve1ect edges, or fpr any void or embedded item
that is less than fi'(e cubicfeet'in,voliJme. Where concrete is placed
against the stCfesorbottomof'an excavation without intervening forms,
drainftlT, prbedding"the volQlne of concrete requi red to fill voids
tesu1 ting from overe~cavationoutside the neat lines or pay limits
wtllbe.incluet~din t.hemeasurement for payment where such over
exca"ation.1sdirected,by the Engioeer to reinoveunsuitab1e foundation
niaterial;~ut,only tot'he extent that 'the unsuitable condition is not a
result '9f theContractor·s iMproper construction operations, as
determined by the Contracting Officer.

Payment for each ite~pf concrete ~i11 be made at the contract unit
price far that item. Thepaymelltfor concrete will constitute full
comperislltion fora11}abor ,mater1,als,equ,ipment , transportation,
tools ,fo~s,fa1se",ork, bracing and all other items necessary and

"incidental 'to completion of the concrete work, such as joint fillers,
w~terstQps, dowelS or dowe.l assemblies ,and shear plates, but not
including reinforcing steel or other items listed for payment elsewhere
in the contract •
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M~aSUrf:!m~nt.andpaymeJlt fo.r furnishin9 an(i placing reinforcing steel
will be made as specified in Construction Specification 34•

.
Comperlsati()~for any ttem of.work descri~d in the contract but not
Hs:testtnttle bid scbedule will be inc.l uded in the payment for the item
()fllilork :to-which it is. mil(iesubsidiary- :$uch 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

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

a. Bid Itell1 10, Concrete, Class 4000

(1) Thjs item sh.~ll consist of furnishing fprming, and placing all
·concrete·to construct the Warner Road Turnout Structure.

(2). Concrete shall be class 4000.

(1) Coarse aggregate shall be size No. 57 in accordance with ASTM
C-33.

(4) P~rformed expan.sion joint fi ller shall conform to Material
Specification 535 and ASTM 0 1752, Type I.

(5J Jointsea1ingc.ompound shall be Type II, Class A conforming to
Material 'SpecH~idttion 536 and Federal Speci fi cation TT-S-227.

In Sectlpn ·19, .all patched or formed surfaces that wi 11 be
expos~dsha!l have a rubbed fif}lsh. Surfaces for which a rubbed

. f1,l1i sh is specHi ed Schall be r",bbedwi th a med i um coarse
carburunqumst9ne, usingwa£,erfor lUbrication and cleaning.
The r~bblngshall be started as SOon -as possible after the forms
are removed, patching is finished, and the patching mortar has
set thoroughly.

(7) Concrete for Bid ItelJ1 10 shall be in1:e9rally colored. The cured
concrete color. shall ,blend .with the natural earth tones at the
stteand may be prod'yced using.· Davis Co10'rs I Harvest Go1 denrod

.. additjve produced by" pigment #5084, at a rate of 2-1bs. per sack
. of. cement or s1mi1arquality products produced by Colorful

Admixtures or ~.M. Scofield. The Contractor shall provide a
cured trial test sample on an unexposed footing or slab to
verify the color.

Color matching of concrete patching materi a1 s sha'l1 a1 so be
. establiShed by the CgntractQr in a trial sample. The color tone
, pf th.e fini~'hed concrete and patching materials shall be
provided by the Contracting Officer prior to full production.

(8).Curing compound shall contain a fugitive dye conforming to
Material Specification 534, and ASTM C-309, Type 1-0, Class B.
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(9) Cement shall be Type II, IIA, or IP (MS) •

(1?) Measurement and Payment shall include compensation for
Subsidiary Item, Removal of Water.

b. Subsidiary Item, Concrete Class 2500

(1) This item shall consist of furnishing, forming, and placing all
concrete required to construct the maintenance road drain inlet
basesla~s, tail water inlet structures, anchor posts for
traffic control signs and identification markers, plugs for
existing pipes, and concrete collars.

(2) Concrete shall be Class 2500, and Cement shall be Type II, IIA,
or IP (MS) •

(3) If IP(MS) is used Pozzolan shall not exceed 20 percent based on
absolute volume and the R Factor (R = Ca 00) shall be less than
1.5. Fe2 3

(4) Coarse aggregate shall be size No. 57 in accordance with ASTM
C-33.

(5) Curing compound shall be type 2 conforming to material
specification 534 and ASTM C-309.

(6) No separate payment will be made for concrete class 2500.
Compensation wi 11 be included in Bid Item 13, Maintenance Road
Drain; Bid Item 15, Farm Tailwater Drain; and Bid ''Item 18,
Identification Marker •
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• CONSTRUCTION SPECIFICATION

34. ' STEEL REINFORCEMENT

1. SCOPE

The work shall consht of fl:lrnishing and placing steel reinforcement
for rei nfofced concfete or pneumatically applied mortar.

2. MATERIALS

Steel reinfo,rcement shall conform to the reqJ.lirements of Material
Specification 539. , Before rei'nforcemertt jsp]aced, the surfaces of the
~ars and fabric and ct'nYJnetai support.s.shall be cleaned to remove any
loose. flaky ru~t,<millScale., oil, grease Qr other coatings or foreign
substances. After placement,the'reinfor cement shall be maintained in
a clean condition until it is completely embedded 'in the concrete.

•

3.

4.

BAR SCHEDULE, LISTS AND DIAGRAMS

Anysupplel'flental barsche~ules,barlists or bar~l:>ending diagrams
requjredto a.ccomplisht~e fabrication. and placement of reinforcement
sryall be provided bytheCQntractof •. Prior to placement of
reinfortem~nt. the~ontractor s.hall furnish four prints or copies of
an',y such llsis or diagra~sto the Contracting Offi cer. Acceptance of
the reinforC'ernent· will not be based on approval of these lists or
diagrams blJtwil1be baSed on inspection of the reinforcement after it
has been placed.

BENDING

Retnfor.cement shall be .cut and bent in compliance with the requirements
of the. AltJerican Concrete Institute Stan~ard 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.ofreinforcement. Shall be limited to those locations shown on
the drawings. ' SPlice lengths,shap be determined prior to fabrication
and:me~tt.he requi rementsofACIStanda.rd 3l8 11Building Code
Requi rem'Emts for RefnfQrced Concrete" based upon design information
contained in Section 10 of t.his speCification. Bar placement drawings
a.ndschedules shall be provided for approval prior to fabrication. The
drawings shall show all splice locations, layouts, and lap distances.

6. _ SPLICING WELDED WIRE FABRIC

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

b.

Adjacent sections sha,llbesplicedend to end (longitudinal lap)
b¥ overlapping a mioimulIl of' one ful.1 mesh plus 2 inches pl us the
len9thofJhetwo~ndoverhangs. ThespH~e length is measured

'fl"Omthe ¢n~of t~~loo9itt.l~ioalWjres in one piece"of fabric to
the end of the longitudinal wi resin the lapped piece of fabri c.

Adjace,nt s.ecti ons s~a,ll be.sp11cedside to side (transverse lap) a
minimum of ope fun_m~shplus 2 inches·, The splice length shall
~e measllredfrqrn. ~he centerlIne of :the. fi....st longitudinal wire in
one piece of fal>ricto the centerl fne of the first longitudinal

-wi re in the lapped piece of fabric.

•

7. PLACING

ReinforCement sha,llbeae;curatelyp1aced and secured in position in a
ma,nner. that wi 11 prevent i:t~displacem~~tduring.the placement of
concrete. tack weldingofllar.$ will not· be permitted .' Metal chai rs.
rn~tal hM~ers·. !ft~talsp~cersand~qncrete.chai rs rna.)' .be used to support
the '., reinforcement •.. Metal- .hantters. spacers ~nd ties sha,11 be p1 aced in

.. such amanoer 'tha,t they will not be exposeqin thefini shed concrete
surface. . The legs of rnetalchairsor stde' for:m spacers that may be .
exposecton any face of sUibs.waJls • be~s or other concrete surfaces
shall have a protect1vecoatTng.or finish by means of hot dip
9.alvani:?:in~. epoxy ·coating.plasticcoatihg.or by stainless steel •

. Metal chairs: and space.rs not fully coveredby a protective coating or
finish s·hallhave amin;mum coveraf' 3/4 inth of concrete over the
unprotect~cr.rtfeta1 port ion except for those with plastic coatings may
havearriinimlJmcove~of 1/2 inc.h of concrete over the unprotected metal
portion.Preca.st concrete chairs sl)alLbe manufactur.ed of the same

. cl.ass of concrete as tha1:'sp-ecified for the structure and shall have
tie w'ires securely anchored in the chair. 01'.' a V-shaped groove at least
3J4 ioth indepthl!lolqed tnto .the upper surface to receive the steel
~tr at the paint of support. Precast concrete chairs shall be moist at
the time concrete is placed.

High density of structural plasticre~ar accessories. designed to
insure t:f1~ximulil~oncrete bond. may be su~stitl.lted for metal or concrete
acc~ssori~,s in spacer'appl fcations ,as approved by the Contracting
Officer.' EX'pos",re ofplastfc reba/I'.' accessories at the finished
concret~ .surf~ceshall be kept toa minimum. Plastic rebar
a~cessor·ies. ifu~ed. 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 thi ckness.

Ref()rcement shall not be pl aced until the prepared site has been
fn$pecte(iand approved by the Engioeer. .After placement of the
reinf~rc.ement. concrete shall not be placed until the reinforcement has
been inspected and approved by the Engineer.
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• 8. STORAGE

Stee1r~infofcement stored at the, work site shall be placed above the
gr911nd$urtCl:~e on p1atfonns, skids or other supports and protected from

. mechanical da.mage or corrosi on.

•

9. MEASUREMENT AND PAYMENT

foritelllsof\llOr~ for whiSh specific u",it prices are established in the
contract. thewe19~.t of 'r~i.J)for~enJentplacedinthe concrete in
·.ccordance with Jhedrawingswjllbe determined to the nearest pound by
comput~tlof1 ftQl1lt~e Rlacingdr9Wfngs..~~asurement of hooks and bends
wt1,J be bas,edon the requirements $>fACI Standard :3,15. Computation of
weigMs ofrei'nforcemerit \~dll be·basedont.he unit weights established
in lables~4-1,.and~4-2."CornPut.ation Qf wei g,hts for welded wi re fabric
not showninTab1e34~2shanbeba$edon ACI St.andard 315. The area
of ~eldedwtref~bric reit')for~em~rit placed in the concrete in
accQrdance.with thedrawingswtn,be d'f!terinined to the nearest square
fOQt bY.fol11putati·on, fro.mthe placing dra~fngswith no allowance for
laps. Th~weig~t 'Of steel tetofprcjng. in extra splices of extra length
splices approv~d for the .converiien.ce Qf,theContractor or the wei ght of
supports an'd ties wi 11 not be inc1 uded in the measurement for payment.

Payment for flJrnishing and placing reinforcing steel will be made at
the contrat:t !,Init prlce".$uch paYrrtentwi11 constitute full
compensatt9n Jar all1abor',materi,a1s, equipment and all other items
neces~aryand incidental tp·the comp1etionof the work inc1 uding
pr~parlng'i~nd furnishi ng. bar schedules, 1j sts or diagrams; furni shing
and attaching. ties and supports; and furnishing, transporting, storing,
cutting, bending, cleaning and securing all reinforcements.

~ompensationforany item ofwQrk described in the contract but not
listed 'fntnebid sch~dule 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 34-1. STANDARD REINFORCING BARS

Bar Si ze No. ·Wt. (lb./ft).

3 0.376

4 0.668

5 1.043

6 1.502

7 2.044

8 2.670

9 3.400

10 4.303

11 5.313

14 7.65

• 18 13.60
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• TABLE 34-2. RECTANGULAR WELDED WIRE FABRIC 11
Weight, lb.

Style Designation Per
By Steel Wire Gauge By W-Number 100 Sq. Ft.

6 x 6 - 10 x 10 6 x 6 -WI.4 x Wl.4 21

6x6-8x8 6 x 6 - W2.1 x W2.1 30

6x6-6x6 6 x 6 - W2.9 x W2.9 42

6x6-4x4 6 x 6 - W4.0 x W4.0 58

4 x 4 - 10 x 10 4 x 4 - W1.4 x W1.4 31

4x4-8x8 4 x 4 - W2.l xW2.l 44

4x4-6x6 4 x 4 - W2.9 x W2.9 62

. 4x4-4x4 4 x 4 - W4.0 x W4.0 85

4 x 12 - 8 x 12 4 x 12 - W2.1 x WO.9 !t 25

4 x 12 - 7 x 11 4 x 12 - W2.5 x W1.l l! 31

•

1/ Style designation is defined in ACI Standard 315 of the American
l:oncrete Institute.

1I Welded smooth wire fabric with wires smaller than Size WI.4 is
manufactured from galvanized wire.
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• In. ITEMS OF WORK 'ANDCONSTRUCTIONDETAILS

Items of \'fork to be performed in conformance with thi s specHi cation and
the construction details are:

a. Bid Item 11, Steel Reinforcement

(l) Thi sitem shall consist.off\;Jrnishing and installing all steel
'. rei nfcfrcement requi red for the construction of the Warner Road
.., turnout structure.

Steel bars shall be grade 40 or grade 60.~2)

(3) Section 3, Bar Schedule, Lists and Diagrams; the Contractor
"Shall provideJhe r~quired information 15 working days prior to
pl acement of the steel reinforcement.

b. Subsidiary Item,. Tailwat.er Inlet Structure Steel Reinforcement

•
(1) .This i.tem shall consist offurnishing and installing all the

steel reinforcement required to construct the tail water inlet
structures.

(2) Steel bars shall be grade 40 or grade 60•

(3 ) Section 3, Bar Schedule, Li stsand Di agrams; the Contractor
shall provjdethe .required information 15 working days prior to
placement of the steel reinforcement.

(4) No se.parate payment will be made for tailwater inlet structure
for Steel Rei nforcement. Compensation will be inc1 uded in Bid
Item 15, Farm Tailwater Drain.

c. Subsidiary Item, Concrete Collar Steel Reinforcement

(1) This item shall consist of furnishing and installing all the
steel reinforcement required to 'construct the concrete collars
around the pipes shown on the drawings.

(2) Reinforcement shall be rectangular welded wire fabric 6 x 6­
W5.0 x W5.0.

(3) No separate payment will be made for concrete collar steel
rei nforcement. Compensation wiT l' be inc1 uded in Bid Item 12,
36-inch RCP •
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CONSTRUCTION SPECIFICATION

42. CONCRETE PIPE CONDUITS AND DRAINS

1. SCOPE

The work, shall c.onsi$t of furnishing anc;J installing concrete pipe or
concrete drain tHe and the necessary fittings as shown on the
drawings.

2. MATERIALS

Rei nforcedconcretepres$urepipe $ha11 conform to the requi rements of
Material Specification 541 for the type and strength specified.

Concrete culvert pipe shall conform to the requirements of Material
Specification 542 for the kind of pipe specified.

C~ncrete.irrigationpipe,drainas: eipe.andc;Jrain tile shall conform to
the requHements of Material Speclflcatl0n543 for the kind of pipe or
tile specified.

Pipe fittings shall conform to the requirements of the applicable pipe
specifications.

Sealing compounc;J. forfilling rubber gasket joints shall conform to the
requirements of Material Specification 536.

Hot-pour joint sealer shall conform to the requirements of Material
Specification 536.

Performed Sealing compound shall conform to the requi rements of
Material Specification 536.

Joi nt pac ki ng shall be commerci a1 grade oakum.

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

3. LAYING AND BEDDING

Pi p~ and tile sha11 be 1aid to the 1i ne and grade shown on the
drawings. Pipe shall be laid with the bell or groove at the upstream
end of each section.

Concrete Cradles or Bedding. Pipe to be cradled or bedded on
concrete shall be ~etto thespeci fied line and grade and
tempp.rarlly supported on precast concrete blocks or wedges unti 1
tbe cradle or bedding concrete is placed. Concrete blocks or
wedges used to t,empprarlly support the pipe during p1 acement of
bedding· or cradle shall be of a class of concrete equal to or
better than that used in the bedding or cradle.

•

a.
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b. Earth, Sand,orGravelBeddin9~ The pipe ,shall be firmly and
~inif9rml'y, b~dded~hrou~ho~tits entire length to the depth and in
thernanner sPectfied on the drawings • The pi pe sha.ll be loaded
$uffiCient1y~h.lrln9 backfil Hng around the sides to prevent its
being 11 fted from the bedding.

Perforated pi pe sb~l1 be tai d wi th the perforat ions down and
oriented sYmmetrically about .',~vertical centerl ine. Perforations
shall be clear of any obstructions when the pipe is laid.

Elliptical pipe and pipe with elliptical or q~adrant reinforcement
shall be laYedso that the vertical aXis, as indicated by markings
on the pipe, is in a vertical position.

4. JOINTS

Pipe joints shall conf()rmto t;hedetails shownon the draWings and to
the requir~~nts of Sect;itln 5and6 ofthis,specification applicable to
thetype ofjoin~~pecffie,d. ExceptWt,er~ un:sealed joints are
indicated, pipe joints shall be sound and watertight at the pressure
speci fied.

~. JOINTING BELL AND SPIGOT PIPE

a. Rubber Gasket Joint, Pressure Pipe. Just before the joint is
connec:ted the connect; i ng surfaces. of t;hespi got and the bell or
coupling band, s1ee"eorcollar$ha11 be thoroughly cleaned and
dried, ancithe rl.lbber gasket -and-the inside surface of bell or

'coupling b~nd,sleev.e9rcollar shall be lubricated with a light
film of soft vegeta~le soap compound (flax soap). The rubber
gaSket shall be stretched uniformly as it is placed in the spigot
groove to insure a uni form vol ume of rubber around the
ci rcumference of the pi pe.

The joint shall be connected by means of a pulling or jacking
force so applied to the pipe that the spigot enters squarely into
the bell.

When the spigot has been, seated to within seated 1/2 inch of its
final position • the position of the gasket in the joint shall be
eheckedarol,lnd'theentire circulllference of the pipe by means of
metal feel er gauge. In any case where the gasket is found to be
displaced, thej01nt~hall be disengaged and properly
.reconnt!cted. After t,heposition ,Qf the gasket has been checked,
the spigot shall be completely pulled into the bell and the
section of the pipe shall be adjusted to line and grade.

b. Rubber Gasket Joints, Sewer and Culvert Pipe or Irrigation Pipe.
The pipe shall be jOJnedin accordance with the gasket
manufacturerls recommendations except as otherwise specified •
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c. Mastic Sealed Joints •. Attheti,me 9fasSemblythe inside surfaces
Qfth~ bell an~the outsidE!'~urfaces>ofthe spigot shall be clean,
d'ry~nd;primed;~srec~mmend~dbythem~n!Jfacturer of the sealing
tompolJhd. Ac:.tosely tWi.sted gaskE!tof joint packing of the
dfameter r.equir:E!d to support the spigot at the proper grade and to
m~.ke the joint c;onc¢(l~rfc sfJall be madei none piece of sufficient
length to. passarolJnct. the' pipe and lap at the top. The gasket
sh~l1be laid in the bell thro!Jghout. the lower third of the
circumference. T~eeild of the spigot shan be laid in the bell

. tbrougnQl.!t the lower thi~dQf the circumference. The end of the
'. sj)i9ot $h~lLbE!laid on the gasket al'ld the spigot shall be fully
il'lserte~lnto~hebell SO that the pipe sections are closely
'fitt~dJmd aligrtE!d •.. The gasket 'then shall be lapped at the top of
the pipe and thQroughly packed into the annular space between the
bell and the spigot.

(1) Hot-Pour Joint Sealer. The sealing compound shall be heated
to within the temperature rang.e reconmended by the
marhlfacturer and Shall ·r'lot.··beoverheated or subjected to
prolonged heating.Aft~.r the joint is assembled, with the
pipe in 'its final location; a suitable joint runner shall be
pl~ged.arolJnd thE!, joint withan:opening left at the top.
Molten sealingC9mpo.Un~ 'shall be poured into the joint as
.rapidly as,possi'~lewij:h()utentrappingair until the annular
space between beJl and'spigotiscompletely filled. After
thecol'njX>und hasset, ther~nner may be removed. Alternate
jQin.ts may be poured befgre the pipe .is lowered into the
trench•. In this. c~se.the joint shall be poured with the
pipe in a .vertical position without the use of the runner.
The. compound shall ha.vethoroughly set before the piep is
placed; in the trench, and the pipe be handled so as to cause
no defonnation of the joint during placement.

Cold-Applied sealin~ Compoun<:t. The annular space between
bell~nd spigotsba-l b~ completely filled with the sealing
com'poul"ld~The compound shall be mixed on the job in
a~cordancewiththemanufacturer's reconmendations and in
relatlvely small quantities so that setting will not be
appreciable before application.

Preformed Seal ingCompound. Joi nt packi ng will not be
reqUired .excep:tas recofllllended by the manufacturer of the
~eaJfng compound•.. Preformed strips or bands of the sealing
compound shall be applied to th~ bell and spigot prior to
assembly of the joint in accordance with the manufacturer's
recompendati()n~~.. Any compound extruded from the interior
s.ide of the joint during assembly shall be trimmed even with
the interior surface of the pipe.
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• d. Cement Mortar Sea,l,edJoin1;s. Cement mortar for joints shall
cQO~ist (lfone, 'Pilftb,yweight ofportl and cement and two parts by
we19ht()f fine sand Wi.th enough.w,ater~gdedto produce a workable
cO!'lsis~ent,y,.At thetilfi~ of as~~mbl,y .the inside surface of the
bell and the outside surface of the spigot shall be clean and
moist.

•

(1) With Packins. Ac;:los:elytwisted ,.~asket of joint packing of
tHe di~m~:eer req4ired to support the ,spigot at the proper

,grade'and to ma~e.thejoint·concentric.shallbe made in one
pi e,c;:~'ofsyffi.ctent .. length ~o pass around the pi pe .and 1ap at
the top. Theg.asketshall be 'saturated with neat cement
grout,latd inlhebell throughout the 19wer third of the
d rc;:umference and covered with mortar. The end of the spi got
s:~all be fUllyinsert~d1ntp the bell so that the pipe
sectionsareclos.elyfitt~~~ndaligned. A small amount of
mortar Shall be place,d in the annular s'pace throughout the
uPPer two-third~ of t~,e circumference. The gasket then sha 11
be1appedj,tthe top9f thepipeang thoroughly packed into

,theaQnl.llar space between. the bell and the spigot. The
r-em.ainder of tfi.e 'anr):ularspace then shall be fi lled
completely wi thmortar and beveled off at an angle of
apprQximate1y fotty-five (45) degrees with the outsi de of the
bell. If the mo.rtarisnot'suffi ctently st; ff to prevent
.appreciable sll,11np bef()re'setting,the outside of the joint
. thus. IIlCldesh.a11.be wrapped wi th cheesecloth. After the
mortarhassetslightly,thejoin't.shal1 be wiped inside the
piPe. In, pipe tQosmallfor a ma,n to work inside, wiping may
.be done by dragging an a'ppr'oved swab t'hrough the pipe as the
work progresses. .

(2) Wi thout Packi n9- The lower portion of the bell shall be
filJed,wit.hstiff mortar of s.ufficieilt thickness to make the
innersurfaceqf..the abu~tirig sections flush. TIhe spigot
end of the pipe to be joined shall be fully inserted into the
bell so that the sections are closely fitted and aligned.
The r~md,ningann!Jl,ar space between the bell and spigot shall
then ~e fillecffuQrtar: and 'the mortar neatly beveled off at an
anSJle OfapprQximately forty~,five (45) degrees with the
outsideQf theb,ell •. Af~er the mortar has set slightly, the
joint sh,aJl be wiped ins;dethe pipe. In pipe too small for

"a mantQ workipside, wi p;'ng may be done by dragging an
approved swab through the pipe as the work progresses.

(e) Unsealed Joints. When unsealed joints are specified, they shall
conform to the details shown on the drawings.
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• 6. JOINING TONGUE AND GROOVE PIPE

a. C~mentMortarS~aledJoint. Mortar shall be as specified for bell
and spfgot joints. The tongue end of the section being placed

sha;1 1 be c()ver~d wi thmortar ,an,~t fi rml y pressed into the groove of
thelaids~c'ti~ninsUchmanner that the to'ngue fits snugly and

, truly io'the groove and that morfa,.'; s squeezed out both on the
1nt~rior and exteriQr of the joint. Care shall be taken that no
mprtar falls from thegrQ()veen4· duril'ig the abutting operation.
lnlJ1~~iatel y after .th~pipe secUonshave been abutted , exposed
'extel"nal surfac~ mQr:tir ShaJl bepr~ss,~d into the joint and any
e)(c~ss mortar removed, after which the, interior surface of the
joint shall 'be car4!fully pointed and brushed smooth, and all
surplus mortar removed.

Unsealed Joints. When unsealed joints are specified, they shall
conform to the details

b. Mastic Sealed Joints. Strips or:bands of preformed sealing
compo lind shall be applied to th~ tongue and groove prior to
assembly, of thejoi,nt· in accordiJ,nce ~iththe manufacturer's
tecoflFlendatj cns • Any comPOl..lndextrud~d from the interi or side of
the jointdur·ing assembly shall be trimmed even with the interi or
surface of the pipe.

Rubber Gi1sket Joints,. The pipe shall be joined in accordance with
the gasket manufacturerls recommendations except as otherwise
specified.

,c.

d.•
7. BANDING

When external mortar bands are specified, they shall conform to the
details shown on the drawings.

8. CURING MORTAR JOINTS AND BANDS

The external surfaces of mortar joints shall be covered with moi st
earth, sand,' canvas, burlap ,or other approved materials and shall be
kept moist for 10 days or until the pipe is backfilled.

Water shall not be turned into the conduit within 24 hours after the
jofntsire finish~d. HYc1r()static pressure shall not be applied to the
conduit prior to 14 days after the joints are finished.

9. PRESSURE TESTING

Prior to the placement of concrete or earth fill around the conduit,the
conduit shall be tested at the speci fied test pressure for a period of
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at l~ast 2 hours. Any l~aks shall be repaired and the conduit shall be
retested. The procedure shall be repeated until the conduit is
watert i ght.

The pipe joints shall shoW ".0 leakage. Damp spots developing on the
surface Of the pipe will not be considered as leaks.

10. MEASUREMENT AND PAYMENT

Foriteflls of work for wh i~h specificuni t pri ~es are established in the
contt~ct. theqlJanticty 01 eac;h kind,.size, and.c1ass of pipe or tile

. wil} be .·deterlilinedt~the neare~tO.tf'oot by measurement of the laid
lengthalongtr.te invert centerlineot the conduit. Payment for each
kind, .Si Ze ,and c;lass of. pipe ortUe will be lI1ade at the contract unit
price for tha,tkfnd, si·ze,.and class.. Suchp"ayment will constitute
full cO!JlPf!nsaiton for furnishing, trahsportWlg and install ing the pipe
or tile complete in place.

Compen~atiQn for any. jtemof wor-.k describe~ in the contract but not
Jistedinthe bid Sc;hedule wH1beincluded in the payment for the item
ofcwork to wMchit is ma~e sub$idfary.Such items and the items to
whi ch they are made subsidiary are identi fied in Section 11 of this
specification.

"
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11•. ITEMS OF W()RI< AND CONSTRUCTION DETAILS

Item$ofwork to be performed in conformance with this specification
and the construction details are:

a. Bid Item 12, 36-inch RCP

This item shall consist of fyrnishing and installing all
.. ,.~i nfQr'cedcQncretepipe and,concrete co11 ars and sea1i ng
t~e extsting:36-inch.RCP joints at the existing manhole and
existit:lgboX structure for the Elliot Road Syphon at
approximate Station 382+31.

(2) The pi pe shall be i nsta11ed to the 1i nes and grade shown on
the drawings.

(3) The pipe shall be 3§-inch inside diamet~r bell and spigot
with rubber 9.a$.ket joint per"materia1 specifi cation 542 and
ASTM C-76 Class IV wall a, as shown on the drawings.

(,4) Test pressure shall be 5. 7 psi. This is equivalent to
filling:thes,yphon system to the outlet irrigation
elevation of the "36-inch RCP pipe.

(5 ) Measurement.and payment shall include compensation for
subsidiary1tems, 18-Jnch over flow pipe, 48-inch manhole
pipe, concrete" collar steel reinforcement, and concrete
class 2500.

b. Subsidiary Item, l8-inch overflow pipe

(1) Th1$ item sha]lco(lsisto
i
f furnishing and installing the

18- inch Qverflow pipe at the exi sting Ell i ot Road Syphon
inlet box at approximate Station 382+27.

(2) The pipe shall be installed to the lines and grade shown on
the drawings.

(.3) The pipe shall be 18-inch inside diameter bell and spigot
with rubberg~sket joint per Material Specification 542 and
ASTM C-76 ctass II wall a, as shown on the drawings.

(4) Section 9, pressure testing, will not apply.

(5) .No separate payment will be made for 18-inch overflow
pipe. Compensation for this item will be included in the
payment forBid Item 12, 36-inch Rep.
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c. Subsidiary' Item,' 48-inch 'Manho1ePipe

Thjs ite",sha11consi~t of furnishing and installing a 4­
foot sec~i()nof precast 48-inchmanho1e for ~he Elliot Road
syphon. a'~a;approxtmate st~tion382+31± as shown on the
c;frawingsand:rel11oving and replacing the existing manhole
sect10n's with watertight seals.

The, pipe will replace an existing section that is scheduled
to be removed and disposed of.

W~terti9ht seals shall be Butyl Resin concrete sealant as
shoWn on the drawings.

(4) Se(;tion 2,materia1s, Shall not apply. Pipe shall conform
, :tl) thetequire!Jlel1ts ()fASTM~pecificationC478precast

reif)f9r¢edconcrete manhole sections, and shall have a wall
thicknessof5-inches.

(~) Pr.essure~estingof the 48-inch manhole shall be by
lIla,ntainingawa~E!.r e1eyationequa1 to the outlet
irrigating elevation of the 36-inch RCP syphon for the
specified time.

"(he mcmho1e section sha11 be connected as recommended by
the manufacturer, and will i ncl ude manhole steps.

(7 )No separiltepaYl11ent wi 11 be made for the 48-inch manhole
pi pe, comper\~atton'for this i tern wi 11 be included in the
paYl11erit for Bid Item 12, 36-inch RCP.
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CONSTRUCTION SPECIFICATION

51.. ·CORRUGATED METAL PIPE CONDUITS

SCOPE

The work sh,all consi'st of furnishing And placing circular, arched or
eni ptical corrugated metal pipe and the necessary fittings.

•

2. MATERIALS

Ptpe and fi tt i ngs sha11 ,conform to th~ requirements of Materi a1
Specificatiori551 or Material Specifitation 552, whichever is
specified.

3. LAYING AND BEDDING THE PIPE

Unless Qtherwi se speci fied, the pipe .$ha1 Lbe1nstalled 1n accordance
with the manufacturer' sr~conmendation'$. The pipe shall be laid with
the outside laps o( c1rq4mfere~t1~1 jqfntspoipting upstream and with
10ngltvdina1, laps at the, sides:at, abol.'t t~e veritical midheight of the
pipe. Field,\\,eldi,~g of(:orrugatecigaTvani~ediron or steel pipe will
not bepennitted.tJnless otherwise specifiedit; the pipe sections shall
be joined withstahdardcoupl ing bands. Jl1e pipe shall be fi rm1y and
uniformly bedded throughout its entire length to the depth and in the
manner specified on the drawings.

Perforated pipe shall belaid with the performations down and oriented
sYmmetrjca11Yilbout a vertical center line. Perforations shall be
clear of any obstructions at the t-ime the pipe is laid.

The pipe shall be loaded sufficiently during backfilling around the
sides to prevent its being 1ifted from the bedding.

4. STRUTTING

When required, struts or hori~onta1 ties shall be installed in the
manner specified on the drawings. Struts and ties shall remain in
place untilthe backfill "tlas b~enp1aced to a height of 5 feet above

, the top of the pipe, or has been completed if the finished height is
less than 5 feet above the top of the pipe, at which time they shall be
removed'~Y the Contractor •

. 5. HANDLING THE PIPE

The Co.ntr~ctor shall fur,nish SUfh equipment as is necessary to place
-the pipe without damagi ng the pipe or coati ngs. The pi pe shall be
transpOrted and handled in such a manner as to prevent brui si ng,
scaling, or breaking of the spelter coating or bituminous coating.
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• 6. REPAIR OF DAMAGED COATINGS

Any~am~getothezinCfoating s~all be repaired by thoroughly wire
~rustiin~ t~e c!~mage(lar,~a,~rEffl1oving~llloose and cracked coating,
removing all d'irt anq grea~y material with solvent, and painting with
two coats of one of the fo11owi ng pa i nt options.

fainting shall beby us~ of o~eofthe following options based upon
installed exposure of the pipe as determined by the Contracting
Officer:

Normal' exterior or interior atmospheric exposure:

(a) Zinc dust - zinc oxide primer, Federal Specification TT-P-641,
Type I or Type II,

(b) Single package, moisture cured urethane primer in silver metallic
color, or

(c) Zinc-rich cold galvaniZing compound, brush, or aerosol
appl ication. '

Submergence in water exposure:

(a) Zinc dust-zinc oxide primer, Federal Specification TT-P-641, Type
III •

(b) Zinc dust paint, Military Specification MIL-P-21035,

(c) Zinc Dust Chlorinated Rubber, Federal Specification TT-P-1046a, or

(d) Epoxy-Polyamid, Department of Defense Specification DOD-P-15145 B.

If t~e~oating is damaged lnany individual area larger than 12 square
inches, or' ifmore than'O~2 percent of a total surface area of a length
of pi pe is damaged, the 1ength wi 11 be rejected.

Breaks or, ,scuffs in bituminous coatings that are less than 36 square
inches in area shall bE!repajred by the application of two coats of hot
asphalt~cpai.,r)t or,acC)at1ng>ofcold-appli~d bituminous mastic. The
repai r ¢oating sh~lL be at least 0.05 inches thick after hardening and
shall bondsecurelyaild permanently to the pipe. The material shall
meet tne physical rE!quiretnents for bitl,QTlinouscoatings contained in the
references cited in ,.MaterialSpecifications 551 and 552. Whenever
';ndivicfual breaks exceed 36 'square inches in area or when the total
areaof'breaks exceeds 0.5 percent of the total surface area of the
pipe, the pipe will be rejected.

Bit~minou~ coating damaged by welding of coated pipe or pipe fittings
shall be repaired as specified in this Section for breaks and scuffs in
bituminous coatings.

•
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7. MEASUREMENT AND PAYMENT

, For it~ms9f wor~for ,Which specific lJni~ prices are est9b1 i shed in the
C,ontr~ctt~e'qu~ntitY,Qff!~ch type, class, si.ze'and guage of pipe will ,
~e de~erD)ine(j tothen~are:stO.lfoot bymea$urement of the laid length
of •pipe a10n9:, tM centf!rl1n,eofthepfp~• Payment for each type,
~l4's~"site and gal,Jge.~fpl~e~il1.bema(:f,e at the contract unit price
f9f ,t.~att¥pe,cl~ss,~izeandgal,Jge:of. pipe. Such payment will
constitlJ,teflill com.Pens~tiQn f().rfUrnishing, transporting and
i!'lstalUhg the pipe and fittings and all other items necessary and
incidental to the' completion of the work.

Compensation fora~y ,', item of work described in the contract but not
l1s~edin the bidsche.dulewil1l)e ,includedjnthe payment for the item
of workto which Jt hni,ade 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

It~ms of work to be performed in conformance with this specification and
the constructton details are:

a. Bid Item 13, Maintenance Road Drains

UJ l'hi~item shallc;()nsist of furnishing and installing all
.~ain;tenal'lce-Roac;lQrain$whithinc1u~~$ the CMP pipe, the CMP
.droP$h~ft • inlet ba~eslab, drainfHl t fabricated steel trash
"rac:ks lind animal guards. pipe excavation, and pipe backfill, as
shown on the drawings.

(2) Material Specification 551 shall apply.

(3) J'~E!CMP pipe shall be 18 inch diameter. 14 guage, Class I or
Cla~·s. II~ Shape l,$eri.es A orB and Bituminus coating A, in
accordance ·with Federal Specification WW-P-405.

(4) The Ct1P dropsh~ft shlill be 24.. inc:hdiameter. 14 gage, Class I
or Class II, Shape 1, Series A or. Band Bituminus coating A, in
accordance with Federal Specification WW-P-405.

(5) Sect 'on 7, Measur~ment and Paym~nt, the fo llowi ng method sha11
.apply. The quantity of pi"peand other material will not be
meaSl,lred f()rp~yrrient ~ Pa,Yll1ent for.~ach Maintenance Road Drain
will be made attttec;ontract unit price for one Maintenance Road
OraininstaJle(j. Payment for-each Wi)l lnclude compensation for
all material ,labor. equipment,· tools. and Subsidiary Items;
Concrete Class 2500 Pipe Excavation. Pipe Backfill. Drainfill,
and Metal Fabrication.

b. Bid Item 14, 42-inch CMP Outlet

(1) This itemshall conisht of furnishing and install ing two (2)
·42-tnch diameter corrugated metal pipes .incl uding the 22.5
degree bends, to the ;two existing 42-inch diameter corrugated
metal pi pes. ang ex~endi ng tHem to the floodway as shown on the

. drawings. The work shall also consist of instalfing the animal
guards within the pipe as shown on the drawings.

(2) The pipe and fittings shall be a minimum of 14 gage, Class I,
Shape 1. Seri"es A or B. and Bituminus coating A in accordance
with Federal Specification WW-P-405.

(3) Material Specification 551 shall apply."

(4) The pipe miter cut shall be performed in the field.

0<.:(:)
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(5) ~asurement and Payment will include compensation for Subsidiary
Item, Metal Fabrication.

c. Bid Item 15, Farm Tailwater Drain

This Hemoshall.con$ist of f",rr'ljshing ilnd installing all Farm
TaflWClte~ Dr~ins'Whichi~cludes tbeCMP pipe, tailwater inlet
structures,pi~f:! excava,tfon, pipe backfill, and metal fabricated
channel guides as shOwn on the drawings.

(2) In Section 2, Materials Specification 551 shall apply.

(3) The CMP pipe shall be l8-inch diame~er, 14 gage, Class 1, shape
1, series A coating A in accordance with Federal Specification
WW-P-405.

(5) In Sectipn 7, t-1easurement .and Payment, the following method
shall apply•. The qUilnitity ofp.ip~andothermaterial will not
be measured forpilYlill:mt. Payment for each Farm Tailwater Drain

.Will be made atihec;ontract '-toit price for one Farm Tail water
prain. P.8ymentOforeachwi1li.llcludecompensation for all
material ,laborlequipm~nt,toors,:and Subsidiary Items; Concrete
Class 2500, Tail~ater ~nletStrutture Steel Reinforcement, Pipe
Excavation, Pipe Backfill and Metal Fabrication •

d. Bid Item 16'0 Aluminum Arch Pipe

(1) This item shall consis~s of furntshing and installing the
18~i nth by 24-f.nch l\lqnlinum Arch Pipe animal guard and inlet
elbo.w locat.ed sOl,lth of Guadalupe Road and exiting into side
inlet number 1 at approximate Station 10+17.

(2) Section 2, Matetrals, will not apply. Pipe shall be 14 gage and
l)1eet AASHTO Designation M196 type II Corrugated Al uminumAlloy
Culverts and Underdrains.

(3) Pipe shall be bituminous coated per Federal Specification
WW-P-402, coating A. ,.

(4 ) Measurement and Payment will include compensation for Subsidiary
"item, Metal Fabrication •
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CONSTRUCTION SPECIFICATION

62•.. GROUTED ROCK RIPRAP

SCOPE

.. The work shall consist of furnishing, transporting, and placing rock
and concrete grout i'n the construct1on of grouted rock ri prap secti ons.

•

2. MATERIALS

Rock for groute;d rockripr~psha11conformto the requirements of
.fifatJ~rial$pec:ifi~ati9n,~23,orifsp.specified shall be obtained from
de~ignated sources~ It shall be free from dirt, clay, sand, rock
fines, and other materials not meeting the r'equi red gradation 1imits.

At1e~st 30 days prior to delivery of rock from other than designated
sourtes,theContractor ,s~-~ll desi9nate,ln~riting, the source from
Which he intends to ,9btain therQckand.tnformation sati sfactory to the
CoritractingOffice ttlat,the materialmeets the requi rements of the
c9ntract. The Cont,r~ct()rshallprovide the Engineer free access to the
~ourcf!-'f'or the pur·pose of obtaining samples for testing. The si ze and
'grading of the rock shall be as' specified in Section 13 of this
specification.

Rock ,from designated sources shall be excavated, selected and processed
~snecessary to meet tile quality ,and grading requirements in Section 13
of thiS specificatiOn. The rock shall conform to the speci fied grading
limits when installed in the ri prap.

Filter or bedding material$ when ,req!Jired, shall unless otherwise
specified, conform to the requirements of the Material Specification
521.

Port1and cement shall conform to the requi rements of Matei ra1
Specification 531 for the specified type.

Pozzolan. Unless otherwise specified in Seeion 13 of this
specificatfon, poizolans C9~f9rming to Specification ASTM C-618 Class F
in amOlAnts ,nQt to exceed 20 percent , based o,n abso1 ute vol ume, may be
substituted for an equivalent amount of portland cement in the grout
mix1,:ure ..

~~re9ates sh~ll conform ~,o the requirements of Material Specifica~i~n
, except that the gradlng for coarse aggregate sha11 be as spec1 f1 ed

in the construction details.

Water shall be clean and free from injurious amounts of oils, acid,
alkali, organic matter or other deleterious substances •
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•
Air:--~ntrainingadmixtures shall conform to the requirements of Material
Specification 532. . .

ot~er admixtures, when required, shall be as specified in the
construction details.

3. SUBGRADE PREPARATION

Riprap or .filter shall not ~ placed until the subgrade surfaces have
been inspected and approved by the Engineer.

4.FILTER LAYERS OR BEDDING

~hen. filter l~yers or bedding beneath ~~e ripr~p is specified, the
material "shall be spre~d Uflif()rInlyon" the. prepared subgrade surfaces to
the •.depth shown' ()n the drawing"s. Compact i onQf the material wi 11 not
be -required biJtthe surfaces of such layers shall be finished
reasonably free of mounds, dips, or windrows.

•
5.

6.

PLACING ROCK

The. rock. shall be plac:ed on thesurfa.ces aFld to the depths speci fied in
such a lJ!anner~stoav()id di splacementof the underlying materials •
the rQCkmclY be equ.ipmentor handplacE!d as necessary to produce a
surface Jnwh.ich the tops of the individual rocks do not vary more than
thesp_ecifieddeviation front-the neat lines shown on the drawings.
DOlJble 4ecking of thin, flat rocks to bring the surface up to the
requi red grade wi 11 not be permitted.

DESIGN OF THE GROUT MIX

The_mix proportions for the grout mix shall be as specified in the
cOr'lstructj,on deta:Hs •. During the course of the work the Engineer will

-requi"re adjustment of tbe mix proportions ,whenever necessary. After
ttt~ mlxhas"been designated, it shall not be changed without the
approval of the Engineer.

7. HANDLING AND MEASUREMENT OF MATERIAL

Materi als shall be stockpiled and batched by methods that will prevent
segregatiQnQr contamination of aggregates and insure accurate
proportioning of the ingredients of the mix.

Except as otherwise provided in Section 11, cement and aggregates shall
be measured as fo11 ows :
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Cement shalJ be mea$ur~d by weight or in bags of 94 poUn9s each. When
cement is measured in bags, no fraction of a bag shall be used unless
weighed.

AggregateS,sha11 ....~~... meiisI~redbyweight.Mi~ proportions shall be based
on sa,turated, surface:-;dry weights. JheJ)atch weig,ht of each aggregate
shall be 'I;he requi red saturated, surface";'dry weight pl us the wei ght of
surface moisture it contains.

Water sha11 be fIleasured, by vQ1Ulne or by wei ght, to an accuracy wi thi n
one percent of'tfte total quantity of water required for the batch.

Admixtures shall be measured within a limit of accuracy of ± 3 percent.

8. MIXERS AND MIXING

The mixer, when load~d t()capacity,sha11 be capable of combining the
ingredients of ,the groutmtx into a thoroughly Ini xed and uni form mass
and of discharging· it with a satisfactory degree of uniformity.

Mixer shall be operated within the 1imits of the manufacturer's
guaranteed capacity and speed of rotation.

The time of mixing after all cement ,and aggregates are in the mixer
drum $.hall be .not less thallO,ne minute for mixers having a capacity of
one cUbic,yarcf or less. Fat' mixers, of1iir.ger capacities, the minimum
time shall be increased fifteen seconds.f<fr each cubic yard or fraction

,the,reofofaddittonalciipacity. The batch shall be so charged into the
mixer that somewa'l;~r wi 11 enter in. advance of cement . and aggregate,
andall mixing water shall. be introduced into the drum before one­
fourth of the mixing time has elapsed.

When read,y-mixed grout mi x,i.s furni shed, the Contrator shall furni sh to
the Engineer a delivery ticket showing the time of loading and the
quantities of materiaYs ·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 del rvery poi nt •

9. CONVEYING AND PLACING

The grout mix shall be delivered to the site and placed within 1-1/2
hours after the introductin >9f the cement to the aggregates. In hot
weather or under co.nditions contributing to quick stiffening of the
concrete, the time between the introduction of the cement to the
aggregat~s and discharge shan not exceed 45 minutes. The Engineer may
allow a longer time, provided the setting time of the concrete is
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.incr~ased a corresponding amount bY the addition ,of an approved set­
/reiarcflng.admixture. In any case, concrete shall be con'!'eyed from the
miXe'r ~ot~eflnal pHc~men't as rapidly as practicable by methods that
will prevent segregation of the aggregates or loss of mortar.

Grout mix sha1 1 not be dropped more than 5 feet vertically unless
suitable equipment is used'toprevent segregation.

The grout mix shall n~t be placed until the rock riprap has been
'i nspected and approved' by the Engi neer.

Rock to be grouted shall be kept wet for at least 2 hours immediately
prior to grouting.

The roc k ri prap sha11. be flushe<1 wi th water to remOve the fi nes from
the rockpriQr to p1clcingthe 9rout ~,the rock shall be kept moi st just
ahead of the,~ctual placing ,butthegf'put shan not be placed in
stan'din:gor flpwing w,ater.' 'Grout placed on inverts or other nearly
level ,areas maybep1 a~ed in one cO,urse~ On slopes , the grout sha11 be
pla,cedin twc> (2)couJ'!$es insuccessiye lateral strips approximately
ten (H})feeiinwidth start'tng at the, toeaf ~he slope and progressing
to thetop~ . The grout~hall,bedeHvered to the place of final deposit
by approved m~an$anddischarged directly o.n the surface of the rock,
using a splaSh plate dfl'l!e~a10r WOod to prevent 'di splacement of the
rpck directly llnder the diScharge~ ,The flow of grout shall be directed
with brc>oms, sPa(jes~rbaffles topreyent iJ from flowing excessively
along the same p~tn aildtoassur~ that all intermittent spaces are
fi11ed.Sufficient,~arringshallbedoneto loosen tight pockets or
rock a,nqotherwiseaJdthe-penetration of.grout so that all voids shall
be filled and the grOeutfuny penetrates the rock blanket. All
b,.Qomingon slopes shall be uphill an<1 after the grout has stiffened,
the entire surface shall be rebroomed to eliminate runs and to fill
voids caused by sloughing. '

After comp1 etion of aJ)Y· stri p orpaoel LnO workman or other 1oad shall
bepermttted()rt the grQuted surface for a period of twenty-four (24)
hours. The grouted surface sha11be protected from inj uri ous act i on by
the stin, rain, flowing water and mechanical injury•

.
-10.- CURING AND PROTECTION

Tne surface of treatment ~ateria1s shall be prevented frOem drying for a
. c,uringperfod,of at least } days after it 1s placed. Exposed surfaces
sha1l]~ekept.con~inu9uslymoistfor theehtire period, or until curing
compound is a:PPl1ed as speci fied below. Moisture shall be maintained
by~prinklfng ,flooding Qr fog spraying or by covering with

.. continUQusly m()isten~d canvas. cloth mats ,straw, sand or other
approved materia1. Water or covering shall be app11ed in such a way
that the concrete surface is not eroded or otherwise damaged •
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The grollted rock may~e co~tedwit~h ~n approved curing compound in lieu
gfq>ntfnued ~pplicat1QI1 of'moistur~,. The compound. shall be sprayed on
t~e mof$tconcr~te $l,lrJ~ees as soon. as free water has disappeared, but
$hallnQtt:)e~pplied't9:any surhcel,l.l1t11 finishing of t"hat surface is
¢.omp]~~~d•. r~ecompotln~.$hall be applfed at a uniform rate of not less

'trtant>negallotlper150 sClllare feet of surface and shall forma
c()ntiIiUO~s .a~t.lerient.r(lembr~neQver Jheentfre surface. Curing compound

. shall 'nQt beapplied~osurfaces,requfrfng,.borld to subsequently placed
concrete •..' IfttTe.membr'ane 1.s damaged during the curi ng peri od, the
damaged area shall be resprayed at the rate of app11 cation speci fi ed
above.

Grouttllixshal1no~be placed when the daily minimum temperature is
leSS t.~an,~O°Funlessfacilltfes,are provided to insure that the
temperature Qfthe ma'terialsismai,ntainedat not less than 50°F nor
mo,.ethan·90°FAuri~9 p1a¢em~ot and'the clfring period. Grout mix
ShallnotJ>e placed on fr,oz,en s,urfate.s • When freezi ng conditions
prevail, . rock· tope !k.outed must be covered and heated to a range of
50°F to gO°F for at least 24 hours prior to placi ng treatment
materials.

INSPECTING AND TESTING FRESH GROUT

Th,e Engfneerwill inspectan~ test grout during the course of the
:work.SarnpHng. of fresh grQutwfllbecfoneby the methods prescribed
in ASTM,lJesignat.ion 'C .11?The vQl urne of each batch wi 11 be determined
,by the lTIethpCis ,'prescribedinASiM Designation C 138. The Engineer
s.hallhave free entry to aU parts of ,the GtI,ntractor l s pl ant and
equipmentwh.ich concern mixtng, and placing,the grout while work on the
contract is being perforQiec;t;J>roper facilfties shall be provided for
theEngin!fertoinsp~ctmaterials and processes used in mixing and
placing the grout. as!lellts for securing samples of the grout mix.
An t.est,s~nd inspections shall b,e $0 conducted as not to interfere
unnecessarily with the mixing and p1 aCf ng of the grout.

Whenready-mixedgrout isfurnfshed, the Gontractor shall furnish to
~he Eng.ineer a,st,ate,ntetlt-of-delivery t lcket for each batch del i vered to
the job site.. The tlc~e(.shall show the total weights fn pounds of
cement ,.~ater,. and fine and. coarse' aggregates, amount of ai r-ent rai ni ng
agent, ~ime of loading, and the "revolution counter reading at the time
of batchi ng •

. 12. MEASUREMENT AND PAYMENT

For items of wotkfor which speclficunitprices are established in the
contract, the·volull1,e Qfgroutedrock riprap, inclUding filter layers or
bedding, win be determined from t,lle spec; fied thickness shown on the

"drawings ~nd the 'area on:w~ichacceptable placement has been made.
Payme.nt for gi"Qutedrock'riprap will be made at the contract unit
price. Such payment will be considered full compensation for all
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labor ,materi ~ls, equi pm.ent and a11 other items necessary and
i.ncidental to the completion of the grouted rock riprap and filter
layers or bedding •

.~()m(?ensati0n fQrany i~~m ofwgrk descri,bed in the contract but. not
USctedinth~.bid schedlA1f!willbe i.ndud~d in he payment for the itme
Qfwork,1:o whl~h it iSflla~e subsidiary. Such items and the items to
whichtney are made subshii'ary are identified in Section 13 of this
speci fi cation •
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• 13. ITEMS OFWORKANDCONSTRUCTION ·DETAILS

It~ms of work to be performed in conformance with this specjfication and
the construction details are:

a. Bid Item 17, Grouted Rock Riprap

(1) ThJs lsitemsh~llconsis'tof furnishing and placing of all
grouted rock ri prap as shown on the drawl ngs.

(2) The rock shall be graded as follows:

Particle Si ze (inch)

12
9
6
3

Percent Passing (By Dry WT).

100
40-85
10-50
0-5

•

(3) In s~ction6, Desl.go of the grout Mix, the contractor shall be
re$ponsible: for proportioning the mix. The grout shall consi st
of portland c~etit~ ffne and coarse aggregate, water, and an ai r
eFltrainlng agent. The cement content shall be 5 1/2 bags per
cu,bic yarp of concrete. The ma.ximumnominal size of coarse
aggregate sl1a11 be. 3/4 inch. Thesltlmp shall be within the
range of 6 tolO inche~•. The air cOntent (by vol urne) of the
grout mixturea,t the time of placement shall be five(5) to
$even(7) percent..~t least five(5) days prior to placement of
grout, the contractor shall furniSh the Engineer with a
statement of the mix proportions for approval.

(4) Cement shall be type II or IIA

(5) The grout mix shall be integrally colored. The colored grout
~hal1 blendwithtM natural eetrth tones at the si te and may be
prodlJ¢ed using Davts Colors I Harvest Goldenrod additive at
two(2) pounds· persetckOf cement orsimllar quality products
proltuced by Colorful Admixtures or L.M. Scofield. The color
tone of the grollt mix shall be approved by the Engineer prior to
~u1l production •
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CONSTRUCTION SPECIF ICATION

81 •.. METAL FABRICATION AND INSTALLATION

1. SCOPE

~ The work, shall cQnsist of. furnishing, fabricating and erecting metal
work, including the metal parts of composite structures.

2. MATERIALS

Unl~~s otherwisespecified,materials~haJ1 conform to the requirements
0f~E!tal$pecif1cation5$"h Stee1$hall be structural quality unless
9therwi~e spec;ffl~d. Castings. $haV bethorQughly cleaned and
subj~c~ed tp. caref~Jlnspectio!l'be1()reinst.al1ation. Fini shed surfaces
,sflallbesmoQth andtr(Je'to assqre proPer fit. Galvanizing shall
conform to therequiremel'lts of Material Specification 582.

3. FABRICATION

'. Fab~icationof structural ~tee1sha11 conform to the requirements of'
'Section 1.23 of the IISPecificationJortlle llesign,Fabrication and

'~E'rectiol1 of Structural Steel for Buildings (Riveted, Bolted and Arc­
Welded Construction) ," Afuericanlnstitute of Steel Construction.

Fa,bricatlQn of .structura1 alulIlinum$hal1conform to the requirements in
the Alyninivrn, Construction .Manual , "SPecifications for A1 uminum
Structures," Section 6 and Section 7, the Aluminum Association,
November 1976.

4. ERECTION

, The frame of metal ~tructure$ ..'shall be. carri ed up true and p1 umb.
Temporary bracing :shallbe placed wherever necessary to resi st all
loads to~hi,chthe'.~tructure.maybe subjected , inc1 udingthose applied

. by the installation and operation .of equipment. Such bracing shall be
left in place as long as may be necessary for safety.

A$. erection progresses the work shall be securely bolted up, or welded,
toreSl$t a11~ead load, wind and erection stresses. The Contractor
shall furnish such fittil1g up bolts, nuts and washers as may be
required. .

No riveting or welding shall be done until as much of the structure as
wi 11 be stiffened thereby has been properly ali gned.

Rivets driven in the field shall be heated and driven with the same
care as those driven in the shop.
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All fi~Jd welding shall be <ion~ inconforl11ance to the requi rements for
shop fabrication, except those that expressly apply to shop conditions
only.

Galvanized items shall not be cut. welded or drilled after the zinc
'coating is applied.

5. PROTECTIVE COATINGS

Itemsspecifi~d tobeg,alvaniz.ed shall b~ completely fabricated for
field assembly before the application of the zinc coatings.

I~ems~p~cified'to be painted shall be painted .in conformance to the
requirements of Construction Speci fication 82 for the speci fied paint
systems.

6. . MEASUREMENT AND PAYMENT

Compens~tion forany.i~emQf work described in the contract but not
1ist~d jtl ~h~ bid s¢hedul~will bei.ncluded in the payment for the item
Qfworkto 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. Subsidiary Item. Metal Fabrication

This it~m shall consJst of. providin9~nd fabricating the steel
'tr.ash racl<.s. al')danimal guards for the Maintenance Road Drains •

. me'talfa,bricatedcharm~l guiCfesfpr the tailwater inlet
~ "structure. cUiimal guards forthe42-inchCMP outlet and 1S-inch

by 24-inch Al uminum arch pipe. and the Identification Marker

(2) Steel for trashra,ck fabricatiot:'l. and animal guards shall
consist of a minimum grade ~O rebar and s1 ze as specified in the
drawings.

(3) All welding electrodes shall conform to AWS A5.1 or A5.5 E70XX.

(4) Held welding shall only be permitted as approved by the
Contracting Offi cer.

(5) All fabricated parts shall be galvinized.

(6) ~o separate payment will be made for m~tal fabrication.
CompensatiQn Jpr thisworkw111 be included in payment for Bid
Item 13. Maintimance Road Drains; Bi.d Item 14. 42-inch CMP
o~tlet .;Bid Item 15.~~nn Tail water Drain; Bid Item 16. Aluminum
Arch Pi pe; a"ndi n Bid ltem 19. tdent ifi cat i on Marker •
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CONSTRUCTION SPECIFICATION

82. ·CLEANINGAND PAINTING METALWORK

SCOPE

The work shall consist of cleaning metal surfaces and applying paints
and protective coatings.

•

2. PAINTS·

fQr the purposes of this specification paints shall be designated by
types as defined below:

T,eel paJryt shall.conform to the~equirements of Federal Specification
T -P ...86, Type IV, Red Lead Base Pal nt.

Type 2 paint shall conform to the requiremeQts of Military
Specification MIL..P-233770, Int. Amend. 2, Epoxy Chromate Metal Primer.

fipe3 Paint shall conform to the requirements to Federal Specification
-P-86, Type II, or Type III, Red Lead Base Paint.

!,pe 4 paint shall conform to the requirements of Federal Specification
T -P-86, Type I, Read Lead Base Paint •

~pe5 paint shall conform to the requirements of Federal Specification
T ..P-636, Synthetic Primer.

T.ype 6 pairyts,hall conform to the requirements of Military
.Speci fication MIL-C-22750D Amend. 1, Epox.y-Po1.yamide.

1lpe 7 paint shall conform to the requirements of Federal Specification
r-E-489, Class A, Alkyd Gloss Enamel.

T,pe 8 paint shall conform to the requirements of Federal Specification
T -E-529,A1 kyd Semi Gloss Enamel. ,.

tfpe 9 paint sha~l conform to ~he requir~ments.of Federal Specification
-P-641., Type I or Type II, Zlnc Oust-Zlnc OXlde Primer.

Type 10 paint shall be a single package moisture cured urethane primer
in a silver metallic color.

Type 11 paint shall conform to th~ requi rements of Federal
Sp4!ciJicatton TI-P-941, Type III Zinc-Oust-Zinc Oxide Primer; Federal
Speci fi cation TT-P~lP46a,ZincDust Chlorinated Rubber; or Zinc Dust

. Paint meeting the requi rements of Ri litary Speci fication MIl-P-21035•
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• Type 12 paintsh~ll c,Ql1form to the requirements of Department of
Defense Specifi caUon DOD -p ..15145B , Epoxy-Polyamide.

.
Type 13 Peitntshall~onfoF'ntot~e requi rements of Materi"a1
Specification 583. The paint shall be,mixed at the time of use.

Pain,~sof Types 1, 3, and511lay ,be thinned with mineral spirits as ,
necessary~()~propera.ppli~atitin butt~e amQunt of thinner used shall
not eXfe~d,one,pintp~r gCillonof peiint.Other paints may be thinned

"in accordance with the ,manufacturer's instructions only if such
thtnning is 'approved by the Engineer.

Wht;!n tin!ingisrequired, it Sheill ~e~~compl ished by the addition of
pigmE!nt-in-o; 1 tinting colors conforming to the requi rements of Federal
Specification TI-P-381.

Miner~l spirits s~al1confQrm to the requirements of Federal
Specification TT-T-291, Grade 1, light Thinner.

3. . SURFACE PREPARATION

Surfaces'to be painted shall be thoroughly cleaned prior to the
qppUcationof the pClirit •.f.'or the purposes of this specification
methods of surface preparation shall be designated as defined below:

M,ethod ,1 (near white bl~st) sur,facepreparation shall consist of the
,renwva1ofall greaseandoHby means of steam cleaning or solvent
cleaning methods a{ldrel1l(jva1' of all(1i rt , rust, mill scale and other
c::oatings bimeansof sandblasting, grit b1 astfng or pick1 fng. The
ffni,shed surface $hal1L1n,fform1y~xposethebasemetal and shall
preS,eAt an etched ,but not pol ish~d orpee.ned , appearance. Not more
than 5 percel'lt of.the slJrface'mayexhibitvery light shadows, light
streaks, or sli9htdistolor~tionscaused by rust stain, mill scale
oxides, or slight, tight residues of paint or coating.

Method 2 (hClnd to.o1 clean) surface preparation shall consist of the
relll()'IalOfall greaseartd oil by means of steam cleaning or solvent

.cleaning and the renloval of all dirt , surface rust and loose scale by
means of wire brushing, flame cleaning, use of rotary abrading tools or
light sandblasting.

Method 3 (ac.1d clean) surface preparation shall consist of the
treatlltent of the ,surfatewith a dilute acid sol ution. The surface
shal t: be 'ttlorough1 ywetted with a, di1ute (abou~ 5 percent strength)

, phosphotic acidsp1ution.After the acid h,as dried" the surface shall
be thorougtl1y rins~d.witt) 'clearwa.ter and allowed to dry. Dirt, grease
and oil shall be removed from the surface by solvent cleaning prior to
the acid treatment •

•
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Cleaning solve.nt shall be Illine,ralspirits. ,', Cleaning cloths and
solve~ts shall ,be dis~arde~ before they become contaminated to the
extent that a greasy filmWoul dremai n on the surface be'i ng cleaned.

T~e fi na1, ~l e~n i n9 ,and" wipi l'lgshall" be dQne ,wi th cl ean solvent and
(:l~an cloths .. Grit blaS~;'ng,s~,a,llbe. aCC:Qmplished using compressed air
blast_no~;?;le's and grit maq~ofsteel, malleable iron or cast iron
cr!Jsheclshoi. Abrilsives us-~d$hallhav,eamaxim'-D1lparticle size that
win p~ssthef{o. l§ sieve JU.S.~t'al'lctardlanda minimum size that will
beret~inedo(ltlie.No. ~Os-jeve (U.S. Standard). The equipment used
for'sandblasting shall be. eq'ufppedwi,thadeq:l.I~te separators and traps
to-tns4r~tha~ thecompres-se.d air shall be free of detrimental amounts
of water,ando'il. ,81ast cleaned $urfac,es shall be brushed, blown or
vacuum cleaned to remove ciilytraceof blast products or abrasives prior
to painting.

~urfac:es~hat arenottQ be Painted, immediately after cleaning shall be
treated wit.h one bru,shc()~tofmetal, conditioner conforming to the
requlr¢inentsof-Mi ]itaryS~ecificaitonMIL-M-10578, except that
surfaces cleaned by pickling in phospho,ric acid solution shall not
requlresuch treat'ment.

Surfaces shall be thoroughly dry when paint is applied.

No field coats of paint shall be applied until the prepared surfaces
'have been inspected and approved by the Engineer.

PAINT SYSTEMS

For the. purposes of thi sspecificatjon, systems of preparing and
painting, metalwork will be designated as defined below:

Paint System A shall consist, of the preparation of the surfaces to be
painted by. Method 1 and 'theappl icationof two priming coats of Type 1
or TypeZ paint and ,'two 61" more top coats of Type 6 paint as necessary
to provide a total dry paintfil", thickness of 6 mils.

Paint SystemB sha)l consist of the. preparation of the surfaces to be
painted by Methpd 1 and ,the application of one priming coat of Type 1
or Type·.2 paint and two top coats of Type 6 pai nt •

Paint System C shall consist o'f1;he preparation of the surfaces to be
'paintedbY,MethQd2al1d the application of one priming coat of Type 3,
Type 4 or Type 5 paint and two top coats of Type 7 or Type 8 paint.

Pai nt System 0 shall consist of the preparation of the surfaces to be
pain1:'ed by Method 2 and the application of one priming coat of Type 3
or 5 paint and two top coats of Type 7 paint •
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PaintS,ystenl Eshal1, c:onsistof the preparation of the surfaces to be
pairtted!>Yfttethod 2 Cl.!,\d theappTication of one priming coat of Type 3
or Type 5 paint and two top coats of Type 8 paint.

Paint System 'F shall <:onsist of' the preparation of the surfaces to be
painted by Method 3 and the application of two coats of Type 9 or 10
paint.

Paint System G. sha11 ..,consist of the preparation of the surfaces to be
painted by Method 3 and the application of two coats of Type 11 or 12
paint.

PaintSystemH shallconsi~tof the pr~paration of the surfaces to be
pai nte<i by MethQd 1 andtheapp1 icati0r'1 of four or more coats of Type 1
palnt as necessary to provide total dry pai'nt film thickness of 6 mils.

Paint System I shall consist of the preparation of the surfaces to be
painted by Metbod 1 and the application of two or more coats of Type II
pailltas neccessary to provide a total dry paint film thickness of at
least 16 mil s.

APPLICATION OF PAINT

Surfaces shall be painted immedi.ate1yafter preparation (or within two
day-sa.fter preparation and treatment with metal .conditioner) with at
least one coat of the type. of priming paint requi red by the speci fied
paint. systE!l11. Surfaces not requ'ired to be painted shall be protected

'against contamination and damage during the cleaning and painting
operation.

Paints shall be thoroughly mixed at the time of application.

After erection or installation of the metalwork, all damage to shop
appli'edcoatsshal1 be repaired and all bolts, nuts, welds and field
rivet heads shall be cleaned and painted with one coat of the specified
priming paint.

Except On surfaces accessible only to spray equipment, initial prlmmg
coats shall be applied by brush.. All other coats may be applied by
.b.rl,lshor. spr·ay. Each coat~hall be applied in such a manner as to
prod.uce a paint fi 1m of .uni farm thiCkness with a rate of coverage
within the limits recommended by the paint manufacturer. . .

The drying time. between coats shall be prescri bed by the manufacturer
.Of the paintb.ut not less than that required for the paint film to dry
through. The elapsed time between the application of the first and
second prime coats of Paint System A shall not exceed 60 hours. In the
application of Paint System I, if, for any reason, the first dries hard
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before thesecondcpat is applied or the elapsed time between coats
excee~~48 hours. the rn~thOdQf,applica~ionrnustbe modified in any of
the following wa'ys:OlthE:!Jjr~tcpatmust,be wiped down with MIBK
w;'ththe applicatjcm ,of the$,E!cohd~o~tfollQw;ng the wipedown by not
moret"an 6, feet; gr(2)ttle,first cO,atmustbelightly brush blasted
or given afog/c;o~tof thep'~jl1t before 'application of the full second
coat; or" (3)a special ,bondfn9~dditfvesupplied by the paint
manufacturer must be mixed:'with the paint appl ied in the second coat.

The fini shed surface of e~chcoatsha11 be free from runs. drops.
ridg.es, laps or excessivebrlishmarks and shall present no variation in
color. texture and finistl.

The surface of each dried coat shall be cleaned as necessary before
application of the next coat.

Except ,Jor Paint Syste", I~ thefil"s.t co~t of,each two-coat system shall
be tinted for contr~st., The first coat of red-lead paint shall be
tintedPy the addition.,()fS()l,lncespergallon of '1 B black pigment. The
fi rst cQat of machinery paint shall be tinted off color with 3 ounces
per gallon of a pigment suitable to the color of the paint.

ATMOSPHERIC CONDITIONS

Paint shalll10t be appl ied with the temperature of the item to be
'p'ainted 9rH the surrQundir;lg air is 'less than 50°F• For Paint System
I t the temperatu.reofth~coated~urfa.ce must be mai ntai ned at not less
than ,50 0Ffqr 6 hours ~fter Jhe applicatjon of each coat. Painting
shall be 4'Q,ne only When the humidity .and temper~ture of the surrounding
~.i r ~n<J thet.ernperature of t~~ metal surfaces. are such that evaporation
r~tfler than, condensatt<mwi 11 result d\Jringthe period of time required
fQr appltcatlpn and drying. ,Surfaces' protected from adverse
atmospheric conditions by special cover. heating or ventilation shall
remain so protected until the paint is dry.

TESTS

Acceptance of dry paint fj1mthickness for Paint Systems A. H. and I
will b~ba~edon themeasurernent of wet paint film thickness by means
of an £lcometer Qr pthersuitab1e film thi c::kness gauge. Other testing
instruril~htsernp10yedbYthe Eng';neermay incl ude an inspedtor thickness
guage (dry film thickess) arid a pin-hole detector •

. 8. PAYMENT

ForiteR!s of work for which specific lump sum prices are established in
thecontf'act. paymel'lt forpa;nting metalwork Will, be at the contract
lump sum price •. Such payment will consititute full compensation for
furnishi'ng. preparing and applying all material s and for the cleaning.
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painting and cOilting of m,E!~alwork including liiPor, tools, equipment
and another itens necesary and incidental to· the completion of the
work.

•
CompE!n~atiQn for any item Of work described)n the contract but not
li sted:in.iflepidscheduJewiH be fnc;l udedin the payment for the item
of work to ",Mchit is ..maqesubsidiary. S~ch items and the items to
which they are made subsidlary are i denti fied in Section 9 of thi s
speci fi cati on •
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9. ITEMS OF· WORK AND ·CONSTRUCTION DETAILS

Items of work to be performed in conformance with thi s s·peci fi cation and
the construction details are: .

a. Subsidiary Item, Cleaning and Painting Metal Work

(1) This item shall consist of painting the identification marker.

(2)· ~ain~ sy'stem E~ball apply to the identification marker. The
. "two topcoats of paint on the identification marker shall be

·white and the letters painted dark green.

(3) No separate pa¥mentwi1l be m~de for cleaning and painting metal
WOrk. Compensatlon for this work will be incl uded in Bid Item
18, Identification Marker •
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93.

CONSTRUCTION SPECIFICATION

IOENTIF ICATION MARKERS OR PLAQUES

The work shall C(>nsis~ of furnishing and installing identification
markers or plaques at· the designated locations.

2. MATERIALS

Th~ mark~rs. or plaques shall be~constructedofthe specified materials,
a'ndshall meet. ~llrequirementsfor lettering, painting, finishing, and
rel~ted items as shown on the drawings or as specified in Section 6 of
this specification.

~. CONSTRUCTION METHODS

•

•

4.

5.

. The ~arkers or plaques shall be installed at locations and in the
manner or condition specified.

MONUMENTS

Unle~s otherwise specified the markers orpla,quessha1l be mounted on
concrete monuments or~mexistin9 structures. The monuments shall be
of the type, kind, and size and located as speci fied.

MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in the
contract, paynlent for each type, kind, and size of marker or plaque
complete in place, wi 11 be made at the contract unit pri ce for that
type, kind, and si ze. .

For i terns of .work for wh i ch speci fi c lymp pri ces are established in the
contrilct , payment for identification markers or plaques will be made at
the contract lWllp sum price.

Suchpajrnent will constitute full compensation for all labar,
equipment, tool s, and all .other items necessary and incidental to the
completion of the work.

Compensation for any item of work described in -the contract but nat
listed in the bid schedule wilT be.included in the payment for the item
of work to which it ·;s made subisdiary. Such items and the items to
WhiCh they are made subsidiary are identified in Section 6 of this
speci fi cation.
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6. ITEMS 'OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with thi s speci fi cation and
the construction details are:

a. Bid Item l8, Identification Marker

(U .This ttfamshall include the fabrication and installation of the
i denti ficat ion signs i ncl udlng anchor posts, as shown on the
drawings.

(2) Painting shall be in accordance with construction specification
82.

(3) ~~sur~ent~nd pa.yI'Re~t ~hall incl ude compensation for
su!>sidiary items "concrete class 2500, cleaning and painting
metalwork, arid traffic control device.

b. Subsidiary Item, Traffic Control Device

(l) This item shall consist offurnishing two standard reflective
slgns,with. steel. PQsts, and concrete anchor posts as described. in this specification and shown on the drawings.

(2) Single perforated posts shall be 2" x 2" square tube frabricated
fro!JI-O.105-inchU.S~S.9.augecold-rolledsheet carbon steel
conforming ttl.the requirements of ASTMA 366~ Bolts, nuts and
washers shall' confc)I"m to the requi rements of ASTM A 307, Grade
A.

(3) Postssha11 be ga1vaniz,ed in accordance with Material
Specification 582 or 1n accordance. w;th ASTMA525, coating
designatjonG~90.~()lts,nuts arM washers shall be zinc coated
inaccordanc~ with the .requi rements of ASTM A 153 or cadmi um
pl ated in accordance with the 'requi rements of ASTM A 165.

(4) No separate paY!JIent will be made for traffic Control Device.
Compensation will be included in Bid Item 18, Identification
Marker •
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CONSTRUCTION SPECIFICATION

94. ".CONTRACTOR INSPECTION

1. Scope

The work shall consi st of providing all equipment, materi al s, 1abor and
services necessary to ensure that the specified quality is maintained on
all work performed." The Contractor shall be responsible for the day-to­
day quality control.

.~

~

2. EqUipment and Materials

Equipment for materials testing shall be of the quality and condition
required to meet the test specifications cited in the contract
references. Equipment sl)aHbe in good condition and properly adjusted •
Can bration of equi pment shall be done at the frequency speci fi ed in
Section 8. Records of equipment calibration tests shall be available to
the government at all times. Nuclear devices shall be operated and
maintained by qualified operators and as prescribed by applicable state
and federal regulations.

Materials include but shall not be limited to: sand for density tests,
bound field books and forms for record-keeping, concrete specimen molds,
and all other equipment and" materials prescribed by the test procedures
referenced in the contract.

The quality of materials used in quality control testing and the equipment
employed shall: meet the appropriate standards speci fied and the
standards of the industry, be appropri ate for its intended use, and
provide ttJe accuracy specified by the contract requirements unless
otherwise specified in Section 8 of this specification.

3. Inspection Personnel

Inspections and materials testing shall be accomplished by qualified
personnel: a 1icensed engi neeri ng fi rm, testing 1aboratory, cert i fi ed
inspection technicians, or licensed and experienced personnel from the
contractor's organization. The contractor's written inspection plan shall
identify th~ names and qualifications, training, and experience of all
quality control personnel who will actually be performing the inspection
and quality control work. "

10/8694-1

4. Inspection System

The Contractor shall develop and conduct an inspection system adequate to
maintain quality control of all work performed and materials and equipment
used. The inspection system established shall be based upon a plan and
implemented" by the necessary mobilization of personnel, equipment and
materials. Inspection shall include the initial work needed to verify
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5.

adequacy of completed work and provide controls for any corrective work.
The inspection system and records to substantiate daily conduct of the
system shall be Rept by the Contractor and are subject to review by the
Contracting Officer, at any time. .

The Contrctor' s inspec~ion system shall cover all aspects of qual ity
control art<1shanspecifically~ddressany testing and inspection
requirementsdetailed in Section 8 of this specification. The planned
inspection $ystenJshall also td~ntify the Contractor's primary quality
control manager and proVide an organizational listing of the individual
quality control personnel and their specific duties, experience and
qua1ifi cat ions.

If the government's quality assurance inspections indicate that the
contractor's inspection system is not adequate or is not producing the
desi~ed results, corrective actions shall be taken by the Contractor in
both the ih.spectfon system, its plan and the work. The Contracting
Officer may dire.ct that changes be made in the inspection system
including, but not limited to, the removal of unsatisfactory quality
control personnel.

Pre-Construction Conference

e·
After: the contract is awarded and before construction operations are
started the Contractor shall meet with the Contracting Officer and discuss
the contractor' sinspection plan. The meeting shall develop a mutual
understand.i'ng regarding i nspecti on detail s incl uding the form of
documentation to be used for recording the quality control operations,
inspections, management procedures and the interrelat ionshi p of Contractor
and government inspection efforts. The finalized plan will be approved by
the Contract i ng Offi cer and it shall become a part of the contract.

6. Records

The inspection records shall be kept daily and shall document both
acceptable .and deficient features of the work. They shall include
complete records of required material tests, submittal and approval of
shop drawings, manufacturer's recommendation and certifications, and a
complete record of materials delivery, quality examination, certification
and storage~ Tests performed by the Contractor (including sub
contractors) shall be a part of the record. All records shall be on forms
acceptable to the Contracting Officer and shall be legible, properly dated
and identified as to the responsible tester, the material or item tested,
and its location of placement in the structure. In addition, these
records shall include factual evidence that required activities or tests
have been performed, including but not limited to the following:

1. Type and number of control activities and tests involved and the
location (elevation, station and offset) of the work tested.

e
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2. Result of control activities or tests.

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

4. Nature of defects, cause for rejection, etc.

5. Proposed remedial action.

6. Corrective actions taken and quality control testing.

7. Measurement and Payment

For items of work for which lump sum prices are .established in the
contract, payment for. contractor inspect i on wi 11 be made at the contract
lump sum price. such payment shall constitute full compensation for all
labor, materials, eqUipment" transportation and all other items necessary
an.d incidental to completion of the work. Progress estimates for payment
of this bid item will be ba.sed on the percent completion of all contract
items (dollar value) used in preparing the regular progress payments.

Compensation for any item .of work described in the contract but not 11 sted
inthe bid schedule will be included in the payment for the item of work
to which it is 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. Bid Item 19, 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 wi 11 insure the sped fi ed qual i ty is bei ng
mai ntai ned for:

(a) Channel Excavation, Structure Excavation, and Trench
Excavation •

. (b) Earthfill, Structure Backfill, and Pipe Backfill.
fc) Grouted Rock Riprap.
(d) Concrete Class 2,500 and Class 4,000.
(e) Steel Reinforcement.
(f) Drainfill and Gravel Cover.
(g) All Concrete Pipe and CMP.

2. The moisture-density determinations required for the quality
control of earthfill, structure backfill and pi pe backfi 11
sha1i be performed in accordance wi.th Method A, ASTM 0 698
(Standard Proctor Test) or Test· No.S-6 (Rapid Compaction
Control Method) as described in Section 19 of the SCS National
Engineering Handbook.

3. Prior to establishing fill production operations, it shall be
demonstrated and verified by test results that the proposed
equipment fleet is capable of producing fill of the quality
specifi ed.

4. For production operations the initial moisture-density test
frequency shall be one (1) test per 2,000 cubic yards of
compacted earthfill and one (1) test per each 500 cubic yards of
compac~ed structure backfill and pipe backfill. When approved
by the Contracting Officer, the testing frequency may be
modified as the job progresses, provided the quality of the fill
is consistant or when the testing frequency is not compatible
with the daily production.

5. The plasticity and classification of the fill material shall be
determined whenever a significant difference in fill material is
encountered or 25,000 cubic yards, whichever occurs first.
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6. The gradation of drainfill and gravel cover shall be determined
in accordance with ASTM C 136 and C 117. The testing plan shall
include t~ose tests and inspections required during the
prC,)cessing orimp9rtation operation to veri fy that the processed
material is within the specified limits. During placement
operations one (l)sieye analysis of the in-place drainfill will
peperformed, and for each 500 cubic yards of pl aced gravel
qlvet.Sieve analysis will be performed at more frequent
in1;ervals whenever the tested in-place material does not meet
the gradation requirements, or visual inspections indicate the
need to increase the frequency.

7. A suffi dent number of tests shall be performed during the
processing of the rock being suppl ied for the grouted rock
riprap to insure that the rock meets the specified gradation
before delivery. A minimum of two (2) tests will be performed
at the site. RocK having the specified gradation shall be
placed in a specHi c location for use as a visual reference.
The grout shall have a mi nimum of one (l) sl ump test and one (1)
air content test performed for everyone hundred (100) cubic
yards of grout del ivered to the site or once a day, whi chever
result's in the greater number of tests. Fi ve sets of cyl inders
wi n be made to monitor strength.

8. The quality control for concrete Class 4000 and Class 2500 shall
inc19de the sampling. and testing of fresh concrete for the
purpo.se Of determining the air content, temperature, slump, and
the molc,ting of compress ton test specimens. Minimum testing
shall include 4 standard compression tests and one (1) air
~ontent test per day ofcon~rete placement, and temperature and
51 umptests for every truckload. When approved by the
CpntraCting Officer these test frequencies may be modified to
fit job conditions. Inspection will be per Construction
Specification 31, Drawings, and SCS reference, NEH Section 19.

9. The placing of steel reinforcement shall be monitored by quality
control personnel.· Prior tc;> scheduling the delivery of
concrete, a certification that all bars are the correct size and
positioned as specified shall be given to the Contracting
Officer.

10. The installation of all concrete pipe and CMP pipe shall be
monitored by quality control personne1 for proper size, quality,
and installation.

11. Testing equipment shall be calibrated after it is delivered to
the site and whenever erratic or unreasonable test results are
being obtained.
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The sand used for testing fill densities shall be calibrated
whenever there is a change in the humidity or lot of sand.

Suitable lab facilities will be set up at the site and will be
used exc1 usive1y for testing purposes.

The Contractor sbg1] desi gnatean experi enced quality control
managergnd i nspectiort staff whose primary responsi bi 1ity wi 11
be implementing the inspection system. The manager shall be on
site during major construction activities and will not be
involved in dire~ting production oriented activities unless it
pertains to achieving the specified quality for the work being
performed.

The names and qual ifi cations of proposed qual ity control
per:ionnel shall be submitted to the Contracting Officer for
review and approval prior to the pre-construction conference.
Any changes in ~ua1ity control personnel will require the
approval of the Contracting Officer.

15. Copies of all test results and inspection reports (visual
inspectipnsof earthwork and concrete form works, steel
placement verifi'cations, c<?ncrete placement, etc.), required by
the approved inspection plan shall be submitted to the
Contracting Officer within 24 hours of when the test or
inspection report is completed and certified.
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CONSTRUCTION SPECIFICATION

202. 'GRAVEL COVER

1. SCOPE

The W().r.~sha11 consist of the construction of gravel cover Over slopes or
on other'areas that are subject to erosion.

2. MATERIALS

Grave1sha11Jlleettherequirements of Section 8 of this specification or
beobtU.nedf'rpm desigJjatedsoltrCeS as sho\t4n on the drawings. Gravel from
designated. ,SO~rces ". s;hal1b~ excav.ated •.se1e.cted ,handled, and processed as
necessary to meet the quality and grading requir@rilents specified.

3. SUBGRADE PREPARATION

The subgrade surfaces shall be the neat lines and grades shown on the
drawings.

Gravel cover shall not be placed until the subgrade surfaces have been
inspected and approved by, the Engineer.

4. PLACEMENT

The gravel ~ov.ersha11 be pl aced by equipment on the surfaces and to the
dePths sp,cified in Secti'Qn8 of.this spe,cification. The cover shall be
constructed to the full cQarse thickness inQne operation and in such a
inarli\era$ t08voidsertous di spla~ement of1;he underlying materials. The
,gra,velshallbe~el.ivered andp1a~ed in a mai1nerthat will ensure that the
cover in-place shall be reasc>nab1y homogeneous and the fractions well
di st ri buted.

,Hand placil;tg of gravel cover shall be requi red to the extent necessary to
prevent damage to the permanent works.

The gravel. cover may be, pl~<:ec:l in sequence with the p1 acement of earth
fill~ones'ofthe embankment or after completion of the embankment. If
seqqentialpr~'cement'is used.,1tlsemphasized that the Contractor shall
coRtplete t,heearthwQrk to the required cross-sectional line and grade
prior to grave1 'cover placement. Contaminat i on of earth fi 11 zones by
gravel cover placement operations wi 11 not be allowed. Surfaces of the
conipletedgrave1 cover shall be finished reasonably free of mounds, dips,
or windrows to the 11 nes and grades speci fi ed.

5. COMPACTION AND MOISTURE REQUIREMENTS

No compaction will berequi red beyond that resulting from the pl acing and
spreading operations'unless otherwise specified in Section 8 of this
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specifi~ation. Moisture control shall be that necessary to control dust
during borrow and placing operations.

6. TESTXNG AND MEASUREMENTS

The Eng1neer wi 11perfprm~uch tests~ndm~a~urements~s are required to
verify tl'l~t. the 9ravelJJlateri~1 and workm~et the requi rements of thi s
speci ficat ipn. Thesetest~arell()t intended to Pf()v ide the Contractor
with .thei nforQIi}:t,iQnhe need$ tc{itssure that theJnaterial s and workmanship
meet the requirementsQf.thisspe~ific~tions,andtheir performance will
not relieve the Contractor of theresponsi bllity of performing his own
tests for the purpose.

7. MEASUREMENT AND PAYMENT

. For items ()fworkfor which specific unit prices are established in the
c:ontract, the volume of. the gravel wi 11 be.measured. within the specified
pay limits..ilndcomplited to the. nearest .cubiC yard . by the method of average
cross-s.e.ctional end are.a~. S4ch payrnentwill be considered full
compensation for ~111abOr. materials, equipment, and all other items
necessary and inCidental to the placement of the gravel.

Compens~tion for any ite.ms of workdescribedi.n the contract but not
listed in the .Bid Schedule willb.e 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
speci fi cat ion.
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6. ITEMS OF WORK -ANDCONSTRUCnON -DETAILS

Items of work to be perfo rmed in conformance with thi s spec i fi cat i on and
the construction details are:

a. Bid Item 20, Gravel Cover

(I) This item shall consist of. furnishing and installing the gravel
cover to the depth and 1ocat fons as shown on the plans.

(2)- The gravel Gover s~al1be a SO/50 mix of coarse and fine
aggre9ate with gradations in accordance to ASTM C-33. Coarse
aggregate shall be si ze No. 57.

(3) .At least 30~ayspriortodel ivery of the gravel, the Contractor
s1)a11 ~es ; gnate, i.nwriting, the source frOl1l wh i ch he intends to
o~~ainthero~k,arldinf0rnlation_.-Sj3t-isfacto,.yto the Contracting
Off; certh.at the .~ateda1 oleetsther.equirements of the
c.ant ract~ TheCorrtrac1;or shallprovtde the Engineer free access
to the source for the purpose of obtaining samples for testing.
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HATERIALSPECIFlCATION

521. AGGR!:GATES FOR DRAINFILL AND FILTERS

1. !£Q!!

Tbis· ..pecificat,iqncove~s the quality of aineral .ggreg.tes for the
construction "of .drainfill .nd filters.

2. QUALITY

.J)r,illfill 'Il~ fi~t.e~._l.reg.t..s.~l~ .'b,e )laJ;ld. .raV'el or crushed
.. st.qAe .or••~xt~~.s~er",of~.....~ey ·,AA:~l.Je c~o.ed, of cle.n, hard,
d\1t.1>le,"~J).ei.l.l>~1'ticle.'f.J:e,~.from 01'a•.D~e ..tt.er, clay balls, soft
parti.c;~.':c);t other substances tlaat'would'interfere with their
.free-draining properties. .

••greg,t..s of c~sl1ed.~iIDe~1:.01lf!.shall be '. tllorouply washed and
,cl:_e,11.4•.•... C9urse ag8r~8atecontailli.ng c~.~ed l~estone shall have

" IlQt.ore~llan3 per~ellt. by ~eilh~ofl'art~cle,s filler than the Mo. 4
.'a~~e .CrushecJ.1~e.t.o1.le s~ll notbe.....ed for fine aggregates
.~xcept in comb~na1:.ion·.,i~otl1er.ater.lals SllC:b. that not aore than 5
,ercent of the portion finer than tlle;Mo. 4 sieve shall be crushed
limestone.

Aggregatessllallbe te~tecJforso\lDcs.aess.ccotdingto ASTII Method C
·88, a..d shall: "'.V'e a .wei,hted average 1018 ,ill £.ive cycles of not
.•ore"an J2perc:eJlt whensodiUlii sulfate is'used or 18 percent when
·ugnes:i.Um .ulfate is used.

3. GRADING

DraillfillancJ fi~t.er aggregates shall.confotmto the .pecified
,ra~inl l~it..s.f~et beilii -,tat;:ediD ~e work,.aild.fter being
eompact,ed if .eOlilpa.ctiollia apecifi~cI.Gt.ding sha~l be deterained
by ASnt'He~od C~~..~e ·percentage ..of ....t.eri.l finer than the
Mo. 200 sieve shall be determined by the method in ASTII'nesignation
C 117. .

. 4. STORING'AND HANDLING

'. .Dr.~~il~.~d£i~ter •.gl.regat.es shall. be storeeS anel handled by
.~t!tho.4,iJ dlatipr~vent leare.ation of particle'sizes or conta.ination

-, by -.ixing·with· other .ateri.ls.

521-1
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MATERIAL SPECIFICATION ,

522. AGGREGATE fOR PoltTLAND' CEMENT CONCRETE

1. SCOPE

~is,p~cific~t~ol1 C:~!~fltheql1,8I~~,.,qffinea.gregate and coarse
.'gregate for'usem the lianufactureofportland cement concrete.

2. QUALITY

'A&gre••~e. 'Ilall eOllfo,XII t~" tllereqllireiDentA ,of,ASTH Specification
, ~-33 f~r'tie!p,ci.ti.~4,~.t;l:~·s. ,Ag&r~••~e.~.t 'fail, to .eet any
,..eq1iirement"'J'be~cc,.f.ecl qlllywilellf ", (1) tlle .pecified alternate
·1;9I1d~t.~~n.ofaccept~lJ.c:e~'~llbeprQveetpd.~r to ttle use of the
. aggrflgetel'olltlle ,.t~b.nd .it.hin .pep;ioclpftiJIe such that no work
)1#4el' ,~e C:olltp:a,c~., !i.II,bedeIa,.~~bYtJle,requi.reJllents of ,uch
p.r.oof~or, (21"e~Pec~fic.ti.ol1forc~ncretee~resslycontailll a
p~()~i.iollofipeci.alilix requirement. to compensate for the effects
of the deficienciea.

3.' REACTIVITY WITH ALJCALDS

TJ;aepotentialr:e.cti"ity of asgre.ates,wit,ll the albliea in cement
,.ball b~, evaJu.t.e~ bypetro.raptiie ,~xamln.tion,and, where
'.PPli~.bJe~, thecl1emic.lmeth()c1 of :teat,AS1H nesipation C 289, or

" ,))J'. the' ,te,sultl ,Ofpl',~V1Q.\t8,t~.t.()rserVice: ref:4?J:ds, of concrete ..de
fJ;o!i8~il.r •••re.ates.fl'omthe.~esource. The .undards for

. eval1,\jtiil.potent,i..l reactivity sl1all be.s described in ASnt
Specification C 33, Appendix AI.

ASlre,ates. in.~icated b,. any of the ~bove ",to ,be, potentially reactive
'hall not be used, except under one of the followina conditiolll:

...~ppl,ic.~le,teet re811lts of,lDOrtar bal' "testa. ~de according to
4$TMtlethod C ~27. ,.l'e .vai.lal)le,wltichil1di'~.te.an expalllion of
.~easth.n,0.10.pe~cent.t.ix month~J,nllC)rt,ar bara ..de with
'~t'ement colitainin.Do~'ieaa than 0.8 percent'alblie. exprea,ed
" ai aodi1lll oxide j or

b. eo~cret. ~deJr~.,aillilaraigre&ateaff~the,_eaource has
b.:ell demons,~J.'a:tedt<t, be aOl1lld, ,(tel' 3 J~ar, ,or .ote of .ervice
'~tlt=r,con~i.ti~~'of e~o'~te t.o'moi.sture and' weather ,Wlar
"to those anticipated for tie concrete under theae
',pecificatioll8.

ASlre&..t~a in4i~a~~4tobe potentially reactive, but within
".~cept.b:te l~it.. ~(c!et.e~ilaedbJao~r bar teat result. or

,e,.ic:e ,I:ecorda~.~\:t.e ~ed olll"wi~"low albli" cement,
'containing leil.than 0.60·percent albliea expreased .a aodi..

oxide. .
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4. STORING AND HANDLING .

~88re8ate •9f~.~ .cl•.1.1 .'a~d'ize~llal1. ~e Itor~dand handled by
,et"'9ds.~.t prevent "e&re~atiOii·of·particle.'1zes or contamination
'byintermixin& with other .ateriall.

522-2
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HATERIAL SPECIFICATION

.523. 'ROCK FOR RIPRAP

1. SCOPE-
. ~~is.peci,~i~a~i~n covers the quality of rock to be used in the

tonstruction of rock riprap.

2. QUALITY

~l1divid~lrockfralJ!len~s s~ll be~t!~etr J"01lJ14,nd free froa
e.r'f;ks,l~alDs al1d~tI1~:r:~eJ-'f.ec~se~l1ttuci~t!~oaccele~atedweatherilll·

.. tJ>.e .rock .. fra.entlJ .shallbe .•tl.ul.r~o.•~brounded ill lhape. The
~e.st .c1i1lens.iort9fan il1d~v~tt~~lrockfrasment shall be not less
than one";~irdtbe a:r:eatestdimensioDof the frapellt.

Except as provided. below, the rock shall have the following
properties:

Bulk specific aravity (saturated surface-dry basis) Dot less
than 2.5.

Abso~tioll Ilot ~re than 2 percent.

$oun~I1t!SS: Weiptl()ss.pa.5 CJc:les.llot.ao.rethall 10 percent
w~t!l1sodi~ sulfate is used or 15 percent whell aaanesium
sulfate 18 used.

The bllik Ipec:ific &ravit!andabso~t.iollshall .. be detemilled by
.A$TMtfetj),od C.127 ~. ~~·~~~tfor s01lJ1d1lesssball be perfomed by
ASTH·Kethod C 88 for" coarse "aa8regate lIodified as follows:

.1'he~e.t.SUlPlelhall.l1~tbe.sep.rat,ed~to fractions. It shall
cOllsiat.o(50QOt _300':r:all~ ()f ro.ck (rapents, reasonably unifom ill
si,zeand i.haJ?e and weiahilll apP:r:o.$JDately.l00 .t~s each, obtained
)y breakilla the rock and selectina frapents of the required aize•

.
.~ft:er __~~ .a.-ple .hal_.. Jte.t!1l cJ.~~ed. foll~"iIl8 cOllP~.t!tioll of the fiDal

_... te.lJ~t:yc:~e .alld w.sh~.t~r"ovetll' s~cJ~~sulf.,te or aaanesiua
.. ·,ulfate.~tIlt!·.loslof wei.&h~,~~ll.})e dete~illed 'by lubtractilla froa
.' .U.e"oria~....l weipt: ()f·t.he ••mple the final weight of all frapents

whichllavellot broftn into three or more pieces.

Tbereport'hall Ihow the percentaae 1011 of weight and the results
.of thequlitaiive oUlination•

523-1
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RQc.~t .fail'"to. lle.t ..·.~e :r:equiJ:~nt. .t,teel ill alb t anel c
.1>ove,.:~aYbe: ~~cepteel·o.~ly. Jf.'i,aI~~,rJ:~u;k _tr~ the;....e .ource hal
bee.n cJ~o!l.tr~te,4:~Q ~e.~Q\1J:ld,!.ft.r5.re'J:' ,-, or',.!iore -_ of .ervice uneler
~0J:1~~ti~"s.9t';~a~~r ;.~~t..tin•.•~~ eli:y1nl,.n4 .er,o.ive forces .
's..i~.r to thole-aiitidi>ated for the rock to be installed under this

".pecification.

3. GRADDfG

J'he :r:~ck .•hall confon to the .pecifiecJ aracJiDa lillit. after it hal
beeli placed in the riprap. -. : .

523-2
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MATERIAL SPECIFICATION

531. . PORTLAND CEMENT

1. SCOPE

'l'his specification covers the quality of portland cements •.

2. QUAi,ITr

'or~l..nd .. c.-entl!!lall ~onfo~ to··~ereq1,li.r~entl of ASTH
..pecj.(it;a~i.on~ C~50f'ol'~e .»ecif~.dtyPf!.'of c~nt. acept that.

".n Trie.I por~l_D.~ .~..eDt ~1.lpe~.ifie4.Tne IS portland
bl'.t.-~~~llce.Xa'·c:""n~or. TYPe IPpol'tland-pozzolan cnent

..·.·-=Ob(0rlli~n•..to~e #~~irelll.#t.I· of. ASTtS Specification C 595 uy be
ut.d~les. prohibited in the .pecifications.

Jf •.ir-el1traillincc.•el1t j.s. tp be USed.•. the. COlltl'a~tor shall furnish
.. t!le -.nufae.t1,lrer'S ·:"ri~t~~·statementlivilll the source. a.ount and

brand name of the aii-entraininl addition.

3. STORAGE AT THE CONSTRUCTION SITE

C••ent shllll .. be. s~ore4in ,,~ch • magner.•s to be protected from
veat~er. dampnes, or ot,ber de$t~ctiveaael.lcies. Cement that is
partially hydtated or otherwise lamaled viII be rejected•

..
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ItATERIAL SPECIFICATION

$)2.AIR~ENTRAININGADMIXTURES
(FOR CONCRETE)

1. SCOPE

'tilil .pecification cover. "the qualit)' of air-entraininl adaixture.
'for concrete.

2. QUALIft

" ~ir-lentraininl. ac1llixtlJ,re, .'!lill co~fo~~oithe requj,reaent. of AlTM
Spec\lfic:at:ic>u C 26o~ ,~cepttt.at tile. :re.lativedurability factor ill

'the .freezinl "and thivina teit 'hall be' Dot 1... than 95•

532-1
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KAttRIAL SPECIFICATION

533.VAm:'REDUe1NG AND SET-RETARDING ADMIXTURES
. FOR PORTLAND CEMENT CONCRETE

1. SCOPE ,

.t!l1..~p~~~fi~.ti~~~Q!~rl.t.hequ.alitJ ()f w.ter-reducilll and .et­
retardilla adllixture. for portland cement concrete.

2. QUALIft

"a!;.r-re~~c:ina ....d· ...e~-ret!rdi~'da~J:tur ••.•baJl c:onfora to the
~ ·~e~~~re.~n.t. C)f,~TtI.Specif~¢ation C~94. ~xcep~. ~t relbtallc:e to

frej:&ill&and ~wina.h.~1l),4eterillined in .11 calel. eel the
aillUlwa relative dUr.bility factor lhall be 95.

3. TYPES

. A~i~ll~e. Ihall be type. A, Water-Reducing or
me J),Wate,r-Redudnl and RetArdinl • .1 defilled ill ASTIt
Specifie.tion C 494•

4. PmORMANCI IN THE JOB MIX

Wilell ,cl4e4Jn the .-nner •.p:damoW1.t reco..-e1l4ed by the unuf.cturer
.~0t.hec:C)...crete ~ecf ~D.t.he job."itil 110 -c~nae in the ceaent
c:oz;;tent .or proportion. of the ',areaatel. .4Ilixturea ahall have the
followiDa effectl:

bPi A or1):Pe~.:~~ water .collte~t .t.t.h~ required .1Ullp lhall be
.t.·..,~.lt 5•..pere~lltle'l wi", .the acJmi)l:tliretban without. The .ir
coptent .I~ll t ..iIi within the ranaeapecified. but ahall !lOt
exceed 8 percent ill IDJ cale.

'hPe. J): ". The tiae of ,piti.l ,.ettina.~eterained'l prelcribed ill
.AS'nf C 494. ahall be frOID' 1 to3 hourI lonaer with the .c1IDi.xture
than without•

533-1
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MATERIAL SPECIFICATION

534. ·CURING COMP01JND(FORCONCRETE)

;,

2. QUALM

1he curing cOIIIpoUDd ahall lleet the J:equireaaenta of AS'lH
SpecifieatloD C 309.

UDless otherwise specified the ca.pound shall be TJpe 2.

3. DELIVERY AND STORAGE .

All cur.ial compq~4 shall:be4elive~e~t.o~e site of the work in
tl).eod.~pal~ont.~ner.bear:tnlthell8~eoft'.he·.anufac:turer and the
.tptaD,~ ~Il)e. .thec:ompQ~4... sfaall 1»~..toted .j.na~~er to prevent
damage to thecoDtaineri and to protect water-emulsion types fra.
freezing.
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MATERIAL SPECIFICATIOII

535. PREFOMED IxPAHSIOIi JOIIIT fILLER

1. SCOPE

!b.i~'Reciflcation cover. the quIit, of prefoned ape.ion joint
fillet. for concrete.

2. gUAtITr

P~e'o~d e.zpa~.\~njol~t f~ller ..halJ· coolona to the requirelleDt.·.
!f~'1'III,ec~.(i.<:~t1-.~,·J).J752. T1PeI '1':JPe .~I or '1)pe III. uale.. .
blt..-illou.tJpe ~.ill»eclfle.cJ•. 'it..ill~uI .type prefomed eapaulon

. jO{llt· filler: .hal1colifora to the tequirelieiltiofAS11I SpecificatioD
0"4. or D1751•

,
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MATERIAL SPECIFICATION

536. SEALING COMPOuND :FoR JOINTS IN CONCRETE AND CONCRETE PIPE

1. SCOPE

.th~~sp~ci(~~~t.~on ~~",r~~e CJ,lJal~t-yof s~alinl compound for
fillial joints in concrete pipe and concrete structures.

2. !!!!
~e compound s~ll be a cold-application ..atic, ainlle co.ponent or
_u,ltiple component type.

The, single cO!p0J)ent·tDe llIhal1l»e, a readJ-.~~cl.D.olldryinl coapound
furnished in trowelinl' consiStency orinprefol'lled rope or atrip
form.

''the lIultiple coaiponel1ttYRe.I~11))ecomposed of two or aore
substances thatari!to be ilixedprior to application.

3. QUALITY

Sealinl compound shall conform to the requirements of one of the
followinl specifications:

ASTM. Spe~if'icatio ... J) 1850; ,Coll,cr~te .J:oint Sealer,
.,~qld-AppJication TJle. ,Penetrati.on,' determined a. .pecified in

·ASTM D 1850, shall be 'not Ireater than 120.

'ederalspecif'~ca~~onS~-S-~lOA;"_ealinl Compound, Preformed
Pla.tic, for ExpansioD Joints and Pipe .Joints. '

ASTM Specification D-1190 concrete joint sealer, hot poured
'ela.tic type.

,,'~d~ral, 8pec:~f'ic:atlo~, tT...8-227;8ealin,ColIIPound: Ila.toaeric
"., tjpe 'lIultJ-Coiiq)oll~nt(forCaulkinl, Sealinl, and GlaziIll in

JUild1Dl1 *nd other Structures). 'TJpe II.

,~ c;OIDPoUD.cl.llall~ec;~a~~~of bein& applied_~t a temperature of
70~F ~D.4~~11,.'beof'llIc~:~t~e,~t.it"illad~ei'eto dry, dust
'freeconci'eteW~enappliecleit,Jler.dil.'ectlyorover a suitable

"fh=et~'c~:~;~eC:ii;flttl:~~~::·::llae;~~e~:U:~::i;:e:~:r~
~tzt of' ,sub.equ~tlyplacecl concr~te or of earth durinl the
becldiq, cradU:IiI, or l»ackfilliDl' operatioll8 •
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4. COMPOSITION AND PROPERTIES

. i1hec:o~oun.d, ifll,,~d .fJ>r .. pipe .• having rubb"r ga"tets,· shall have a
'composition sucb that it will Jl'OtcauseCleterioration of the rubber
aaskets.
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MATERIAL SPECIFICATION

. 537. NON-METALLIC WATERSTOPS

1. SCOPE

'.I.'Ili..,;ecification covers non-aetallic'waterstops for use in joints
of. concrete' structures.

2. _CLASSIFICATION

a. Clas.es.Ron-metallic waterstops shall be of the following
classes, as specified: .

Class I shall be .ade of either Datural or synthetic rubber.

Class II. shall be .ade of vinyl chloride polJlDer or copolJlDer.

T!pe.~N9n-me~all~c waterst~ps maybe e~~er split or solid
and'sflall conform to the following types, as specified (see
Figure 1): . .

'!YPe A.sll.al~ .'-ave ~i~becl'llchor flanles,nd. a smooth web.
'-Iall8es ...y)),of1J,l';).ifOl:lllthicb~ssorlIay have either a
convergina ora divergi~g taper toward the edges.

'bPe .B8hallhave ribbed anchor flallg~8 ,nd a os.ooth web
tont.iDiilga.h91~o" tUbu~a;r .c:el1ter bllib having:. (1) a wall
.t.tiic~esseqlla1Joat lea~t .one-l.1alftheweb thickness and
(~) .the il1si4e cSiallleter. 0» spe.dfi~. in Ue contract. Flanges
.~y·beof un,iforrothicbess orlD81 have either a converging or
a diverging taper toward the edges.

TypeC .' shall have a single, circular, bulb-type anchor flange
at each edge and a SIIOOth web.

TneD shall. ,~.ve a .single. cirCUlar '0 bulb-tne -anchor flange
"at each eclae an4a. smoptll .."eb.containin& a hollo. tubular
';~~llt4!r.buIJ) hav~.:.. ' (1), awa11 t.hi~bess equal to at least
·one-halfthe thickness of the web and (2) the inside diaaeter
(n)specified in the contract.

·Tne..·I.sll~ll have ..rib~edall~horflal1 ..e~ aq.d. a web 1I01ded or
e.xtl1ol~ecl~n theJ'0rlll9f;ro~(1or D-sll,ped bulb of the
.~~~ilsJo~.pecit~~df.JlthecOlltract•.. 'nle"eb bulb shall be
cOl1llec:teC! at. tlae o~enend of .t1l.e ~'Utl. ,,-thin membrane (haVing

..athickD.eslo( not1esa ~I\ 1164~inc:h 'or .ore than 1/5 the web
'thic~eiS) deiiane~to:'(1),reve#t infiltration of wet
c.Pl1c~ete..11ltO ~e.~ul".ncf (2) tear .when expansion of the joint
'o;;~¥rs. :rlal1les.j·beof llD.ifonathickneh or may have either
.' eonverlilll O,f.• dlve~8ina'ta,~r~ward the edl~l. Auxiliary
P~lJitioni~l~rll.,ilin. tlan,les ..., be p:r:ovidec1 so 10Dg as they
do not interfere with the functioning of. the web bulb.

SCS-KEJl-20
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(2) The specific Iravity shall be not aore than 1.4.

(3) The tensile ItreDlth Iha11 be not 1es8 than 1400 pounds
per Iquare inch. . .

• (2)

(3)

(4)

(5)

(6)

(7)

.
(8-)

•

•

l)feF.b.all JJ.a.er!b~ed a!lc,horflan&ell~$~hatleast two extra
'l1eavy, r$bs (~es$lned ·.~ore!~stdis1»Ja~eJlI~nt.ofthe waterstop
durinl placement of ~ODcr~te ) on each flan&e and a smooth web
having a positioning or nailing flange attached at the center.

'lPe .Gs~ll be ofspedal desipconforming to the details
shown on the drawings.

c. SU;es. WateJ:stopsof r,pes A through F sbaJJbe of the sizes
'Xistecl hereint.s.peci~ied(.ee'1'able 1). 'type G waterstops
shall have the'dillen.ions shoWn on the drawinls.

3. PHYSICAl. REgUIlWtENTS

f.he extrudeclormOlded ...teri.als, .1J~all ~~ibit the properties
specified herein when tested by the ~thodsspecified in Section 4

. of this specification.

a. Class I Waterltops

(1) The hardness (Shore A durometer) shall be not less than
60.

The specific gravity shall be not more than 1.2.

The tensile strenlth shall be not less than 2500 pounds
per square inch.

The ultimate elonlation shall be not less than 450
percent.

The compression set shall be not more than 30 percent.

1he water absorption (by weipt) shell be not aore than
5 percent.

~edecr~ase in tenlilestrenath and ultimate elongation
after alinalhallbe not IIOre' than 20 percent. .

There.lhall be no lip of failure due to brittleness at a
'temperature of minus 35°1.

b. Clals II Waterstops

U) The herctnell (Shore A durometer) shall be not less than
60.
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• ~ u~t~te el()J;\.at.ioDof the ~eb .h~ll be, Dot less than
280 percent and 'that 'of the flanges shall be.Dot less than
200 percent.

(5), There.Jl.all~e ", DosiaP0f faUure dlae to flange
'rittl~J;\~'~ at. temperature of OOF Dor of web brittleness
',t a temperature of minu. 35°F•

. (6) . ThedetJ:e88t! ,in eit.hertel1.ile ,.trengthor ultimate
,,'.10t1g.t~on after accelerated extraction'shall be not
"greater than 15 percent.

(7) As a result of the effects of alkalies:

•

Cal

(b)

4. TEST METHODS

.fter u.uer.ion,~c)J; 7 ,eJays.,tbe,~ample .hall exhibit
'OC)"l.C)II, Of weight an~ Ilot..-ote 't.h4n .0.25 percent
lncJ'e',ein weight,,' aJ;lcl.the)1arctness (Sbore A) of the

, treated 'lljDple.~all'differ'from that of the
lJDtreated jample by-not.ore than plus 5 points or
minus 5 points.

AfteJ; ialDerlion,(0r;30,eJay.,thesample shall exhibit
,,Ji~ ~98~ o.fweigl1t 'J;leJ 110t..or~ th.ll· 0.40 percent
,i~cr!a.e ~J;l ~eight.al1~t.he'd.iIlensiolls of the treated
~ample Iha,lliie>t,differ 'from those of the untreated
sUapleby'aotethan one percent.

_te8~ill,shall be cJ9Q,e by themet.hod.cited Ilerein. All cited test
methods are included ill Federal Test Method Standard No. 601.

•

a.

b.

c.

d.

e.

f.

I·

h.

Hardness .hall be determined by Method 3021.

Specific gravity shall be determined by Method 14011.

Tenaile .trenath .hall be determined by Method 41'11.

~ltt.ate elongation .hall be determined by Method 4121.

C"oapreaaion set .hall be determined by Method 3311.

Water ab,oJ;ption .hall be determined by Method 6631.

tel1.~l.e strength and ultimate elongation a~ter aging .hall be
aetenainecJby Method 7111.

Brittlenesa shall be determined by Method 5311-1•
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• i.Ac:celeJ:~te(t·ixft~·cftion·sh'll ;'~e .ac.c~lished by Kethod6111
;': .unclei' ~the fonowing coiiditions :' ,." .; :" '. '., '

(' ,f.'": ... of~ •• • '. • - ••::" .~' II i . ."' ... t •

. '(If' Samples .hall. be n~t less '"than 1/16-inch nor more than
,. "1 lIS-inch' in thickne88; ..... '.

(2)'1'he. i.IDIJlersion~e~i1lllls!i~11bea solution made by
. '.'dis$91v~I1' '.~ ·.&r~"s()f ..c~~ical1ypure sodium hydroxide and

5:&t~~.of.c:h¢QlicalIyplirepotassium hydroxide in one
lifer of distilled water;

.;, • ~ • i ..... ~ ..

• (1)

(2)

(3)

.. (4)

Sample shall be not more than 1/4-inch in thickness;, .
'". '.:.. .

The immersion medium shall be as described in (i), above;. ~

Fresh medium shall be substituted every 7 days.
~.

The samples shall be immersed in the medium for a period
of 30 days; . : .

(5) Samples need not be dipped in acetone.

5. CONDITION .-'

..

, ,

•

.W~~~r.~op. 'h~:LI.be.~:K~I:Ud~dor·.oI4ed.i.n .•ucll a manner that tile
~t:eri.l .. ~s d~~8e~lld .ho..~.e~e~1;'s .~ro~.b.outa~d free. froa voi9.~,
tear., ~in.*, $:ncfellt.atiC)na, c.r .. otlier iiDperfectiol1S. Unle.. '.
o~el"iis.e .~eci.fie4~;"'.terat~1"'.. lIhall bestmet.rical .in shape and
.~ifC)tIIl J~.CJim~IlSiOllla~~c..hal1.be~furnis~ed.ll1 continuous strips at
le~s.t so feet 10111.' 'actoxt. 'p1itell~ballhave• tensile .trenath
equal to at: least 'one-half that of' the unspliced'.ection. ; •

6. PACKAGING AND STORING

Waterstop. ah.-ll bepacka.ed.aad .tored by. methods that will pTotect
them from prolonged exposure to direct sunlight or exces.ive heat •
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• TABt! 1~ .IDS OF WA'l'DSTOPS
Size ..Web Thieme••.m Wi4th (V)

De.f.patioD (Inche.1- .(Inche.)_

1 .~ 1/16 .5 1/4

2 3/3~ . 3 3/4

3 3/32 4

4 3/32 S 1/4

S 3/32 ,
6 1/1 4

'.

7 1/1 . 5 1/4

I 1/1 ,
9 5/32 4

10 5/32 41/2

• 11 5/32 9

12 3/16 4

13 3/16 5

14 3/16 ,
15 3/16 9

16 1/4 ,
17 1/4 9

II 3/1 S.
If' 3/1 6

20 3/1 9

21 1/2' 6

22 1/2 9
..

23. . 1/2, 12.

•
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FIGURE 1

'l'YP1S OF NON-METALLIC 'ATERSTOP~

t • ~I

rTYPE C C 8•

•

TYPE D

nn •
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MATERIAL SPECIFICATION

S3'. STEEL 'REINFORCEMENT (FOR CONCRETE)

1. SCOPE

~$.ss~C!cj.fication covers the quality of steel reinforcement for
reinforced concrete.

2. -QUALITY

.11 ~~in~oreement shall be free from rust. oillrease. paint or
,otherdeletedous utter.

,St,elblal'lJ forC;9nCrf!tel'einforce..ent retlu!J:in& bends shall be
4efq~~d biilet,,:"steel bars conforilinl toASTIf Specification A 615.
Grade 40 or Gracle 60.

$t,rai,ht. s;~el.,bari shall be deformed bars conforminl to one of the
followinl specifications:

'])efC>rIIledBillet-Steel,Bars for Concrete Reinforcement (Grade 40
"'or Grade 60) - ,ASTMIJesijnation A 615.

Rail~Steel Deforme~Bar8 for Concrete Reinforcement (Grade SO
or Grade 60) .. AStKDesilnation A 616.

Axle-St.eel Deformed Bars, for Concrete Reinforcement (Grade 40
or~rade 60) - ASTM Designation A 617.

,Fabric;.~ed steel bar mats shall conform to the requirements of ASTH
"Specification A 184.

Welded steel wire fabric reinforcement shall conform to the
requlreme~tl'ofASTHSpecification A 185.

Wel4ecl deformed Ite,l wire fabric;ff)r conc;rete reinforcement shall
, conform to the requireIDeDts' of ASTH Specification A 497.

Cf)ld-crJ:.YD.,st~el wire,rt!.inforcement lhall conform to the
requirements of ASTH Specificltion ~ 82.

»ef0l'lDt!.d Itee~wirefor,concrete reinforcement lhall conform to the
requirements of ASTH'Specification A 496.

3. DIKENSIONS OF WELDED WIRE FABRIC

Ga~&es. spaciDl and arranletlN!nt of w~.rel in welded steel wire fabric
lhallb~as cJel'iiled'lnACJ St.ncJard ~15 of the American Concrete
Institute for the'spe'cifiecl' Ityle desipatioDl.
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4. STORAGE

. 'te~l~ei~fo.rcetDent ..t.or,cI at the site of~e w.o~k shall be stored
J~lJove·,t.he.ro\U1~s~I'.t:.ceonplatfo:rllls.sk~ds .or' other supports and·
shall 'be protected fto... mechanical injury and corrosion•
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• MATERIAL .SPECIFICATION

542. CONCRETE CULVERT PIPE

1. SCOPE

1)is.speci~ic:atiC)neo~ers the quality of DODreinforced and
iein,forced'concrete culvert pipe.

2. NONREINFORCED PIPE

.oDl'.~n(orced cO~Cl'ete .. cul:v:ert~ipe. ,J)all conform to the
requirements of ASTtf:Specification C 14 for the class of pipe
specified. '

3. REINFORCED PIPE

•
•...

a. Roundpipe..o~dr!infC)rced co~cr~te c;ulvert pipe shall
c:o~~o~ t()therequ11i~eQ,,",sof ASTMSpecification C 76 or AS'l'H

'C655 for the class of ;Pipe 'specified.

b.Archpipe.leiDforced c:oDcr~te arcllc:lllvert .pipe. shall conform
to the'~equirements of'ASTM SpecificatioDs C 506 'for the class
of pipeapecified.

c. Elliptical Pipe. ,.' lteinforceeJ concrete e\liptical culvert pipe
_'shallcollf~l1I tC)the requirements of AS1'HSpecification C 507

. for the class of pipe specified.

•

4. REINFORCED BOX SECTIONS

Jt.1,nforc:eeJconcl'ete \)ox.sections shall,be unuf"ctured aeetina the
req~iremeDt. of ASTH'Specifications C 789 or C 850base4 on the
deaf.p specified.

5. RUBBER GASICET JOINTS

WheDrubberaas~t, J,ointsarespecified. ~e,jo~ts and aa.tets
·shal1·.~onfona to the requireaents of ASm Specification C'443.
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, MATERIAl. SPECIFICATION

5S1. 'ZINC-COAT£)) IRON OR STEEL CORRUGATED PIPE

1. SCOPE

Tb,ls "spe~ific=ation covers the qualit)' of zinc-coated iron or ateel
, cOfrUlated pipe and fittilllS. .

2. l!l!
-zt~c-co.~e~f,~~~C)rat'.~.~ortJ1.atec1piJ}e ,~n4fittin&s ahall conform
~o·tJle,1:i!'lui~...en~. C)f:rederal$~cific.tionlN-P-405for the .

..apec:ifled ·cl.s.es and shipes of' pipe. and to the followina
, .ddid.oilal requireaents:

a. -q,.le,. "o1:hervise speCified t cir~UlDferenti,.l.h~p riveted aeD.
',~ba~l liaye ."X1lD~, ,J:i.et SpaCinl,of 6 iu.che. t except that 6
rivets willie sufficient for 12-ineh diameter pipe;

When close ,J;ive1:ed fipei8 spec.ifi.~d: "", (11 the pipe shall be
" fabric;,tedso t:~t,~be~iyet l11>a~ill" In,p-e circumferential
.e.m.'Il.l~ qot~~.~eed 3 ,illches, except that 1,2 rivet. will be
,suffici.lltto ,8ee~r.e' t)le 'circUiDferf!l1tialse..-s in 12-inch pipe,
8I1d(2) In tho.e, porti,.~njoft,lleloil.i~\\dinal.se... that will
'f)e'C~Vel'.c1·bl'~lle'cC)up!iDlb,anc18t.h.erivets"hall have finished
f1atJeads·ort.I1erivet.'ndhole••hallbe omitted and the
..... shall be :Co!U).ec;~edbY "eietlnl to provide a aiDimua of
obstruction to die "seatin.of the couplin& band••

C'1l9Uble r~vet1Daorc1o~le.sp4)~weldill&forl»ipeles. than 42
illc:Ilf!8 in c1iamete~ ~~be rf=qu.i.red. .Wl,)en d~\lble rivetin& or
dQu.1;)lespqt weldi,n8 i. sped.fi.d," t.h.e i'ivetin& ,or weldin& shall
be done in 'the uliiler specified'forpipe'42i1lchea or &reater

.-in" diameter.

'3. COATINGS

9oatill&.. :.~ll .confo~ ,to"thereCluir..-ents of Federal Specification
WW-P-405 for the specified types of coatinas.
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KATERIAL SPECIFICATION

:552• ALUMINUM CORRUGATED PIPE

1. SCOPE

Thisspecific.tion covers the quality.of alu.inu. corrul.ted pipe
and fittinla.

2. PIPE

~~~~-... ~()rru••~t(l,i»e..~Ildfit:.tinla .....Jlc:~n~oftl to the
·z:eCJ"',~~."'n.~.,o~Jede~~l$,ecifi~.ti~nww-,-492 for the .pecified

cla"ae. and ahape. of pipe , and to the follovina additional
requireaent.:

,I. ~.en~~f)8~~~vet'dItpei••pecif~f:d:(t> the pipe .hall be
f.br~c:.ted ..'9~t tJat r~v~t .p.c:l,n8j.n~e·. ch~cUllfereDti.l

·· •.e~>~ .,Ilal~ ..•~~>~c:e~cI 3 inches,' except·'ih.t ..12 .rivet. viii be
.•uff$o~iellt·to.•ec:U:ret.J:te.cir~ferelltl'J~e... :ln 12-inch pipe;
~Ild ,,(2){nt.J:tQse·p~~~~On8Qf tbet~n&~t.\ldiDll .....8th.t viii
beF()v,redt»J~.eoupl~1l1b.nds~e'i.vet••h.ll have finilhed
f,Jatl.adloru.. rivet. alld hole'.IiaII be ()Ilitted .nd the
'.~iias .s~.l:t.1»e ~()AAect:..~bJ ,eldlll1 toprovi4e a aiDiaua of
obstruction to the seatilll of the couplin& b.nd••

,.~. . D0J,lble rivetilll of,ipe le'.• thall. 42 inches in diaaeter or
.double spotveldina of pipe Ie•• than 30 inches in di...ter
a., be required.

Wbend~u~le ri!etinl0Z: .do..1),I,.pot veldinl i.••pecified, the
.' ·.rivetilll~r· veldinlshall be done ia the ..liner .pecified for

pipe of" areater diaaeter.

3. COATINGS

Coatinl' .•.~ll c9..forID to~e requirement. of leder.l Specific.tion
'WW-P-402 forthe.pecified tyPes of co.tiDa.. •
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·1IA'l'ERIAL SPECIFICATION .

581. IlETAL

1. SCOPI

Thia apedfication covera the quality of ateel and al..illUII alloYI.

~. STRUCTURAL STEIl.

.$tructu~ai. ateel .ball eoafona to tile requireMllt. of ASTIf
Specification A 36. .

Jliah..atre..,th low-~lloy .tructural .teel .hall eoafora to ASTtI
Spe~ification A 242 or A 588.

~arb~n.t..el platea of.•tructu~al quality to be bent or foraed cold
ahall conf011l to ASTH Spec.ification. A 283. Grade C.

~arJ»o....t.eel .heets of'.structur.al quality ahall eonfora to ASTK
Specification A 570. Grad. lor A 611. Grade D.

Car'bon .teel .trip of .tructural quality .ball .eonfora to ASTK
Specification A 510. Grade C. .

3. COMt1ERCIALOR IlERCHANT QUALITY STEIl.

. Co..-rcia! or .rchant qualit,.stee.l. sball .confona to the
requirementa of the applicable ASTK .pecificationa li.ted below:

Product

Carbon ateel bara

Carb9n ateel aheetl

Carbon ateel .trip

Zint.-coated carbon ateel .beetl

4. ALUKlBUH IJ:U1l

ASTK Specification

A 575. Grade II 1015 to
Grade II 1031

A 569

A 569

A 526

Al~1"'Ullal10J"r~du~ta ....11 confo~to~e z;equirDents of the
.. appl~~~bJe~TK,pecificattonslilted belOw. pale•• otherwi.e

.pecified. alloy 6061-!6 .ball be ..eel.

•
Product

Standard .tructural ahape

Extruded .truc:tural pipe and tube

581-1
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• J:xtruded bars, rods, shapes and tube

Drawn seamless tubes

lolled or cold-finished bars, rods
and wire

Sheet and plate

5. Bolts

B 221

B 210

B211

B 209

•

•

. S~eel bol.~~ ,s1la11. co~fo.J'ID ~() .. "e req,uireapent.s-of Afl'H Specification
,~~07. '~fhi.ah"'st~en&~1>olt.sal'e.pec~fied they shall confora to
. 'the r.quireme#ts of AStIf .Specification A 325.

~ellillvall,f.z,eclor Z,~~c-co.teclbol.tsarespeci.f~ed,~ezinc coatilll
shall'cQ~~tID t.0thereCJ,llireaaeJ1~.·ofA$nt-S:p~dficationA 153;
e~~ept',t~t ~()~~s,11~~~:c>" .lellsin «ia~~t'r may be coated with
t!lec!-*od~p()sited~~ncor'C;.4mium.'coat-ina collformiDg to the
~equ~"eiDe~t.fI.o~ ~'M~peci(i~atie)IlA i(i4,type IS, or ASTK

.Speeificatioil A 165 ,TypeTS, unless otherwise specified.

6. RIVETS

,UIlless ot~eJ:'Wi.se specifi,ec1, .steelrivet.sbaI1 conform to the
r~quir~m~l1t~.of.A$THSpec~ticat~ol):A502,(;r~cfe ,. . Unless otherwise
8pec.tfiec1, alu.tD,tlllt'al1oYrive~.shall be Alloy 606-T6 conformina to
therequirementa of ASTK Specification B 316.

7. WELDING ELECTRODES

St.C!el. weldin.•. electrodes .shall conf()l'ID to. the ,req'Jirements of
~~1'iC'lln~elc1in,Society'specittcationAWSAS.l •. "Specification for
-HiI4'$teeleover~c1Arc-lie~cfiiia.•lect.ro4e8." ~cePtthat they shall
be.unifo~ly and '-'eavi1y'cpated (not· washed) Illd .hall be of such.
Ilature t.~t-.tbeC:9atillgwillllotch,ip.orpeelwhilebeina used with
t~e maxiJDum taPerale .pecified by the· ..nufacturer. .

AluminUlll.w~ldinlelectr~es.shal.l.,c()nfona t,o the requirements of
~er~caii·~eldiil~,()cietJ'..peci~ic.ti()n. AWS .. j5.10,' "Specification for
AluminUm' and Alwiiiium..A11oy Welding Ro~iJ and Bare Electrodes."
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• MATERIAL SPECIFICATION

582. GALVANIZING

1. SCOPE

Tbh .<.p~~~fi~ation cover. the quality-of' _iDc coatiDa- applied to
iroa.and ateel product.. .

•

'.- .

2~ QUALITY

.~i:~c~0~tiD8~.hall.c:o~PJ;ll.~9 ..~ereCl~iX:~llt. of ASTIt
.. ~Pt!c~f~c:~t:l.oll"J~.3$t~Jid.rclSPt!c:l.fic.t,~OD(4)~Zinc (Rot-Dip

.' C.l"ani••d) CQ.tin•• ··oriXi'01l .nd Steel.Prodij~t.. 01' a. othervhe
.1?~cif~~ct.~at,he·it~.of"o~k aa' conatnctioa detail. of the
Cooatruction'pecification.

AS1'K A.)23 c:o~eJ:" ))otb ..f.b~:l.cat.ecl.and.~f.bric.ted product. e·I· •
.•~~e..bJ.cJ .~eeJ.·. ,r9~t.lct,.'1 ..•t:~ct"ral.t,eel .'a~ric.t.ioa.. larle
t.ll~e'.Jr~ady.~eDtor' "eJcl,cl'befos:e .Ill".aizin,, .and vire work
:f'.br~e.ted ffC>lIlllll~~.tea'teel<"ite. 'Jt ·al.o coven .teelforliDas
~~c(it~ac:a.tin.. f.ac()rp()s:a~~clJ~topieces ~.bricated before
·'.lv.a~Z~D&.c>.r vhi.c:h .are ,",00 Jar&e. to1»e c:eatrifu,ed (or otherwlle
.~lldJ.ecr to .~~ovecf ~~c:e.sa.lv.niziB8· ',tIl~""l). It... to be
c:eu.trif\la.clor Otherwiseb,ai)~ledto r"oveja;xces. ziac .hall aeet
tl:le re~\lireID~Ilt.~of .StH~153, e:xeept: BOlt.. acrew. allel other
f.llt.eneJ:'1/2.1.llch~r.1e.' ....:l.n.eI:l.~ter ...yJ). coated with
electtocle:po.~teet.~i,llcot·eaclili_co.tiD8~oBfollliaa to the
fequiremellt. of .AS~~peci~ic.tioBA 165,Type. TI, or AS'1'II
SpecificatioB B 633, Service Condit.ion·SC-3 unless otherwise
.pecified.
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• HAmIAL SPECIFICATION .

583. COAL TAR-EPOXY PAINT· (FORMULA C-200) .

1. ~

~iI Ipec~J~c:a1;iO"C:9••r'Q.e ,ual~t."9fa··coal tar polyamide epoxy
.»_tnt I'!l~~~e. t~:w:.·~.e o,n· '~I11c;~urat't.~el or concrete.
(N~~e:·q9atin8' .e0llp0lJDdedfrOll 'c;oalyr~ndepoZJ resins are the
,4b~~~t'o~ U.S!pa~e~t'o.• 2.7~5J.288h.l" by the U.S~S.Chemicals, a

··Di"1110" of' United States Steel Corporation. Pittsburlh,
'~.yI\~aniat 15230.)

2. COMPOSITION AND PROCESSING

.a. CO!position~ ....•. 1'he paint lla4lJ,. bea ~,o-cOllWonent system
coilta~~in8.,tlte .pitch, fille~."il~ ca~I"It.·lD one component and
tlle:W:"ln 1" attC),~er •.. ~e~ompoDent. shall contain the
followini typeI and propo:w:tioDS of inlredientl:

•
Ingredient

Coal Tar Pitch
Polyamide Resin
Halnesium Silicate
Xylene
Ethyl Alcohol

(951-denatured)
Gellinl Alent
Catalylt

(1) COMPONENT A

J by Wt.

35.0
11.5
31.0
18.7

1.0
1.5
1.3

100.0

(2) COMPONENT B

Gallon8 (absolute)
in 38.5 lb. batch

1.28
0.55
0.51
1.00

0.06
0.04
0.06
330 lallonl

'.
Epoxy Resin

(1001 nonvolatile) 9.7 pOUDds 1.0 lallon

•

'Procelsin..",sne'~\IIlsilitate and lellinl alent lhall be
.tho:w:o~8.hlYcli.~erilecl~. C~ollent~.tiy·.e'Dsof Irindinl
:eqU1pment capall~e o,f developinllu1)ltantialshear values.
Ge\~.lit.,hal.~.be~ecJ wt~~n :eClual Rilht .of upesium

. ,ilicat~a,<1 the',dampenecJ :·1)7.•t.irrinl-jalall of the alcohol;
the r~~~l~n~.~zture'.Ihall·be.ad.de.4 to~d thoroulhly

..dispe1sed~to. Compo~~t .A. . .(~. viscoeit,.· of Component A will
be .lI8rltedly WlueDced by the delree of dilpersion of lellant
and upesi.. silicate.)

.c. Q!!alitl of .Ingredienta. Ingredient uteriala ahall exhibit
the followinl properties: . .

583-1
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• (1) Coal Tar Pitch. Coal tar pitch shall have the following
characteristics: .

B~Jlsoftening point, degree C
(Method ASTM D 36)

Ash,percent by weight
(Method AsTM D 3176)

Benzene i#.olu,bles, percent by
weight (Me"thod ASTM D 367)

Volatiles, percent by weight
Vnder 250 degrees C
Under 300 degrees C

Minimum

70

Maximum

75.0

0.5

18.0

0.0
5.0

(3)•

(2) The Gellant.:The &eU~nt or thixotropic-pr~duciDgadditive
{or ~o~l~.r-e~oxy.pafnt '~Jlbe"an"orla'1.t~derivative of
·"&D.esiumiDontqlorillo#t~efor~"setnIowpolarity hydrocarbons.
i:t all.11 be atreaDiy"hit~P9wd~r"hayin8a bulking value of 15
:I:().211)s.pergallon'~d wa~er ~~Dt~ntof3.0J aaxiJDum
(Bentone "38, National.tead Compaliy has these properties.)

The Catalyst•. The catalystshallbe3, 4, 6 Tri­
(D~ethylamino liethyl) phenol. (DMP-30, Rohm and Baas Company,
i8 such a chemical.)

·(4) !P0!yRe,in•. EpoXYJ;~sinshall"bea diepoxide condensation
pr9d9ct ()f bispheDO:l.,A and epic:hlorohydrin with tenainal
epoxide gl'oupwiththe following properties:

(5) Polyamide Re,iD. PolYamide resin sha~lbe a condensation
product of dimeriz~d fatty aeid and polyamines with the
following characteristics:

•
SCS-DH-20

Nonvolatile content

Epoxide equivalent

Color, Gardner

Specific Gravity
25°C/25°C

Viscosity, 25°C,
. Brookfield, Poises

Amine Value

583-2

Minillum

99

180

1.15

100

Haximua

200

5

1.18

160

330-360
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• ,Color, Gardner

Specific Gravity 25°C/2SoC

Viscosity, Poises, 7SoC, Brookfield

Nonvolatile content, perc~nt

12 .lDaximum

0.96-0.98

7-9

97

(7)

(6)XYlen~.Xyll!lpe.s~11 cC)~f0rll ~,oFederal Specification
n"X-916b, "Xylene, (for u;se in orlanic coatinls)."

IthylAlcohOl. '~IlJI ~lc~llC)1 (9S~aenat:ured) shall conform to
t~cJ.~ralSp~clf.ica~i~n()~.'-16gct "!:t~ylAlcC)~ol (Ethanol);
Q~natJ,1redA~4:()hol; 'roprietary Solv_ntsand Special Industrial
Solvents,tI 1)pe 111 or IV.

(8) IfapellilD Silicate., Hagt1~siUID.ilic.teshall conform to ASTK
-Specification» 60S, "Kalnesium Silicate Pipent."

3. PHYSICAL REQUIREKEHTS

When tested by the aethods described in Section 4:

COmponent A sball exhibit the followinl properties:• a•

(1) Viscosity, poises (Brookfield)

(2) Nonvolatile residue, percent

160 IDaximum

78 ainimum

b. The mixed paint shall exhibit the followinl properties:

(1) Sal, 12 ail wet fila

(2) Pot life at 77° i 3°F. hours

None

4 ainimum

3 aaxillwD

c. The cured fila shall exhibit the followinl properties:

,(1) Penetration. 200 grus t 5 seconds,
77°r t hundredth centilleter units

... Viscolity of ComponentA.lill _ con.tainer havina a diameter
.~4 _.lleil ht 'of D.Qtless~n3 aa.-d 3-~/4.inches respectively
to _depth of not less than 3 incheswitl _ representative•

(2) Odor after 48 hours curiq

(3) Flexibility on 1/2-iDch aandrel

(4) Adhesion

4. TEST HETIODS

Pasl telt

Pass telt

I No delamination

scs-m-20
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•

•

•

.~~le .of.C~mpone~t'.," ~ . Se~ .ul), ,a H,04el. RVT or RVF-IOO
,~~o()~f~eld 'Syn9~hF0-.t::tect:r1c V1ScoDle~er withaH~. 7 spindle
.•~eiwith~ardr~9vtd.. ,.rip.af.hell.ampl~'toa t;.emperature of
§~C.'QcJ't~rvil:0~()~1I11(or2finqf:e,l "iUta .tiff spatula.
~~d,~.t~ty.f~e~,:.~~:P:~1l11.()w~r.~e'!i:s.cODleteruntil the

jl~i~41e, ~s.i"f}:t.~duil~~lJ/20f. ~e .t'~C;~tI ..rk is covered.
..•tiJ:l.tJ1e,!i,~c:>..et.~r.at.l00 r.p.•. ·for 1. JliJ:lute and take a

, ·fe.'~in.of .the 'j()~it.$oJ).ofthe p()i~~er.on ~e dial. If the
. 4t)&1 reacUil.~1I400~lell'~ tJu~Vi·.c()sity shall be considered

, to )).e. 160,oilles.. ()r le.a.Xft.J1e·,'reading i. over 40,
4iiD~di.telto't.rt.tht!~tor'Ddta.eadditio~l readinls at

't.-II,I~D.ut.etpterv.J.~...tf.no"eadu.lllof40Qt, ~esll are obtained
'oy.~'of '10r:eadinl~,'~a'enatt"IIl~~teint.e~~ls, the viscosity'

oftie ••terial .hall iecon.idered to be over 160 Poi.e••

'b. Nonvolatile COllt!nt ofComponentA. PI.c;e. ,hort length of
"'~iff "ire,u~ll,""8 partiaJIY"s~rai.htelled paper clip into a

...11 4isp.os.ble.lpinUlll dbh of.,about2 inches diameter .nd
"e~aht-o tlle.A.e'rest~~l.Uii.l'''.:,' ,1.8 rapicUy •• possible,
pl.c;ebe~".e.2.DcI$ .r~.o~eompon.nt,A·into the dish and
"eilhi.Dlll~di.teljtot1lenear:,$tO .1'ldlligram. After
wei.b.iDI,· .pre.d;the·.~te(i.al'()ver ~ebottom of the di.h.
Jleatthe di.h. ,1:1,reand conteb,t8 i~ •. "ell';ventil.ted
cqnvect.io.~type~~eil..int.i(le4.tl()a°:t_2°C. for 3 hours.
At~,~the ••te~t.'t' ~s .been in the c>venfora few minutes. and
pedodically th~re.ftei't.t.tr~e ..t~rial. Cool in a
d~.icat::or, weigh to the nearest 0.1 millilram and c.lcul.te the
percentage nonvolatile.

c.' Sag Test of Coal 'lar-Epoxy Paint. Prepare approximately one
,ti~t '.~ .tlle ~at~J:ial. by. thoroughly litxing 100 111. of Component

", • into ~S().l•..of~ompollent. fa. .J)etemine it. Viscosity
i1IIDe4iatelJ',f.terll~~i.D.I',uBinl '. the.ame procedure .s for
~omp()Dellt Aa))ove ,bUt eilployinj -'I{o. 6 .pindle. If the '
Ilfit ,dal pto,~ucelJ,.'.c.lere.d:iil.'ofa,orethan 80, at
100 r·~p••• "fter5. teadillls, taken "t. I-mnut.e interv.ls, reduce
the,,~sc:o.ity byaddins zyl,ne. ill, .111811 increments until.
J:'eadi,~B'n,otgre,~ter.~1l80J.ob,t.iDe4." I>re••••trip of
I-inchuski.natape aero•• the fiall widthofa .olvent cleaned
'3".6'f~old-rolle~.teel"Il~I.1Jlet.pe.ho",lcJbe p.r.llel
~Q'an~ C:e~teted,()il..tJle _.h~rt.er' .•~~.,of the' p.nel. Within 30

o..~~ute"Aerlli~nl,'l),p~, the~terialto the panel to • vet
of~JiD t,hic~,... ~f .'tle~.•t .12~1•.••: detemined by an

... Iil~ercheDliC;.1,~e~fi1lll ,thictlle•• 0 ."Ie. -..TJie .•pplic.tion _y be
.•'cle.·!~~· j'cJ~~to.~ ~1'4, haviJaa a, 'ap of .p~roximately 25 ail.

OJ:' b1l)r1lI~~.IIID~di~t.l,. ,.f~er".~lyina the _terial.
,c:.r,ful1yte...Q!e:-~e....kiIl8Upe.nd.~ndthe p.nel in a
,verticalpo.itioll"ith.tJl,.ba~e·.trip.hortzOD.tal. Ixamine the
pa~el after' fourllbur'. .Sa.ji~goJ:'riumin. of the coatinl into

" the' b.re .rea .hall constitute failure of the ..teri.l to p.s.
'the "1 test•
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•

e.

•

d.PeQetratioQ TestoQtoal Tar-! 0 FUIII.; Select alld aolveQt
'~it:'Y~~,e'Q("Ct .~',t~, ..~t, ,'"t,e ,.~.~e.~..,..~Q accordance with Method

, aOlloffeclera;l.. t.s.~ HethC)ds~a~t1al'ct.141. Draw dow, in
" ..c~qrd~l.lcewi~"e~C)~'.216t, .... ·*C).t ...9(~e paiQt .ized

(illcl...dina_n, tl~~iQ&r',f'ol'~eaa.~e,~. Allow the film to
ctry18 ,to ~4 ·llotir(ill.,llori.~oDt.1po.it~oIlJat 77° :I: 3°F aQd at

. '.1, te~.~lvehwliclit10f'Sl~t~vel'~OS. ApplY,lecond coat over
.. '.~d.t· r1aJlt)iales"'t.o'~ .~i·Bt·t~siD8freshly aizedpaiDt

'fr~~~l',e.d ide~~ic~l~l·~o~t."'e~'(,()r~e first ~oat. The
,_.,r;~w ...cJoWll .. aJ)pH~~tql'(").,,,~al;l ..·~e. ,.•;u.ch, •• ~o prov~de a total
,~ry'-~i.llll tJ.1~~ipes~ 1~J;~e ~'C)~C).tl()f23~. 3 .111 aQdthe
'~o.~.I~lJbeot.•pJ)rq.~fIil.tely·eqtUll~Jcllleal. Allow the
'~f:Ol.lef ~oat'"o c1i'J In aJlod.zQ'talpoalt~o~ for 120 houra at
-71°,.~~o,._... ~~r1~J1,ou~lIof~rlli&, alld}',~11t ~hereaf~er,
clJ1DP'tl)ep.Del.n~9·~~·t..l>~~ofapelle~1'0.eter (ASTK DS) 10
~tthe ne~cl~e ~19ver:'Il.re. W,h;ich i!,witldn ~e prescribed
.t.h,iclnesal'al)&e ('.iDea.u~edbJ~Ttf lfet)Jod .J)l186) aQd determiQe
~epeQet.rati.~Qt ·\a'~Qa.tot~J lqad of 200 sra(DB applied for 5
'lJecol.l.,a at 71°:r• .'lh.e.!~r'8e,9,t~~31~w~l!t out of S penetration
~eadili8s;"II takenw~thill.lceQ~~_teriqliare,aha11 not
ezceed3/tOO of a ceQtimeter afteri20 houra of curiQa.

e. FlexibiU.t of to.! Tat-! 0 'i1JD~ $aD.dblast 3 steel paQela
.si.ID~I.J: to to,e.!ol.~d in ~~e. p~~tr,atioICteat)at low pre.sure
wi,tilcl.all, 30 ~o 50Iles~,,,ol1~lilet.lU.c .brasive untU a
Wl~~ormt· 'ar8y-Wh.ite ·aurf~ce. wit!i'.e~l. developed aQchor
,patte~. ia .. achi~v~d •.'. (Not.~·:It.ay be Qe~ea8ary to blaat

, both. a.i,~ea of panel t .in .taSes. toaYoidwar:pina.) Blowoff
eJllat'Jiith a~le,.Q. airbl~it.·x..e~iatelyaft.er recoatiQa of
thepel.letrattoQ .~eat pageltapplylO~0l~'.ila(wet thicbea.
a. ,cletermined wi~. ~Il Int.erclltlll.ical la$e1 of th~ a.. uterial
~ot.he fle~i1;)i~ityte.tpallela1ll,accotdallcewithMethod 2161,
"ecter.l.Te.tHeth~d StaQdatd. 10•.. 141'., '~Allow' t.hefila to cure
·.in.~~. llPi:izo.~tal,.poiition ,tor .120 ho~ta at 77°:1: 3°F or for a

. Pe*iodequl to ~trequireclt~ i"each .peQetratioQ of 3/100
c;.nt~ter on~e peQetration,teat pallel, whichever occura
flJ:'lt•. '~itht'i1a.ideup••I.lCl,lzlat~ iQterval of

,,'approzi""telYJ .•~~~Qd,b~Qd~aC;hC)(t.he~J.ezibility paQela
., ..cJ~1:'ble;o.e;r.1,/2~f.ach cfi.amet.~r ..n(r,l•..... ·Crac;k. ia allY of the
~.n~~. v~"i))J, .,~qe~'k.ed eye I!I1aJ.Icollatit.~te failure ezcept
.'that.eclle 'cr:a~q'eztendi.a no·turtller't!aall 1/2-inch or a..ll

, ·,~oc.l f1,s.urea, _Q.tiDa frOll air bubblea, eratera aQd a:lllilar
fllperlectional.ll 'be abreaarded.

f. Adhea;ioQof.toal Tar-!209 Fia. ,Teat thetaclheaion of the
.~o.tin. ~~ ~~bi'ok«;~.~a ~f•• the flexi.bili.ty panel with •

, aharp bite aftertJie, ;&Jlel' ha~cured 120 houri. It ahall
ItrC)Qaly r~8i8t beiDa 'reJllOvedf~om the Iletal~ Alao. teat the
,,~Q~erco.tadhel,ioQof,tlle fiJ...·oQ •.pe"ettatioQ panel after 120
hc>",rl curina~ with a bite. 'Any delamill&tioQ of the two coati
ihall constitute failure.
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•

•

a.Pot Li.fe Teltof Coal Tar-Epoxy .Paint.}fix 100 a1. of Compound
·nB't~ll~o .35~JIll.; of>.t:oaipo~ellt "At' bQth. of )lhic:h have been

. 'lu:C)U8ht~o.(.eDq)~tatllre~,; n~,!>~o;r »~~~re.llixillg. Pour the
~te.tiali..~p,.pint tll1~.D,.~.l~iahtJY and aaintain at 77° .
~ ,~°:t~;Ex"'inet!eillated.•l ..in ~ol1rlloutl froID the tiae it was

~.la~?t.Ci. ,.forit-,•. 1$;f hfe '~~J)~ (:.ollfl~deJ:t;~.s~tilSfactory,the
.i:xedll8teri.l·ID\l't·.till'ti~tn'a nutd~ondition and when
·t.hi~ed "itbtlo IlOre than tOo' ia1.6f Xylene shall be lump-free
and bnuhable•

.h.Odor. of DrieclCoal Tar-EI!0~ lila. ... Exaai~e u.e. paint fila or
one. of ,~~•.. f'leX~l>ili ty l).~e1sl()todor.af't.er it. has been cured
Jor 48 Jiou!:a.· . The fila .hall be free of any odor except for a
famt odor of Xylene.

5. PACKAGING

TIlt.e '. 'Ild..()Ile-~lf &allQ~ of.Coapollent., A .~~lbe packaged in a
IStalldard S-g.ll()llconta,~ner ~tJt.lilg-tyPe, reDlovable lid.
ColilP;oll~nt B,lhall))epac.~gecJtoAAetullaarlt in a one-gallon,
fl',lc:tJO~-l,icl ton;aille-J:.·.· Xr. ~ddit~o.1l ~o, ()ther labelling

. r~Cluir~ents, .. e~CJl, of ,the .~-.~110n .cOlltaillers shall bear
insttuct~ons for properly aizinathe two components iamediately
p:rior to ule•

'.
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OPERATION AND MAINTENANCE PLAN

RWCD FLOOOWAY, REACH-5

This pla,n,appl ie,~ otp the, RWCP: flpodwa,y,. Re,ach-~ along with all associ ated
works. of improvement • The 'spofl~ors, Flo.odControl Oi stri ct of Maricopa
County, will be responsible for the features covered under this plan.

GENERAL

This reach ,of the floodway is the fi fth of six pl anned and extends from
approx.imately Ray Road to Guada1upe Road.

WhilefJo improvements in this r~~ch require ,-ontrol or operation, maintenance
winbeessentj~l<for thisproj~~t tc) functiof! a.s intended over its design
1tf~.JheRro9r~ntestablishe,d he,re win helpe~$ure that excess;ve erosion,
sedime,ntationor;- destrllctipft oftbe.f1oodway or appurtenances will not
occtJr. In~dditJon, a r~ular program of inspect ion and mai ntenance wi 11
point out areas that need to be monitored closely•

.
Identified maintenance items are listed below:

MAINTENANCE

Main Floodwa,y: Little erosiol'Lor deposition should occur within the floodway
du~to transPQrttng storm runoff. However, because of localized areas of
disper~ivesoiTs,.~ich exist throughout this reach, bank rilling or jugging
may octur from the direct impact of1rainfall.

Make repairs oferoc\edareasbYT'!plac1ng lost material with compacted earth,
or other suitable erosion resistant material, in a.ccordance with the original
cOrtstruction specificati6ns •. SCS assistance is available in determining the
extent of repair needed or the suitability of differing materials.

Make repairs ofdepositS of lopse mater.ial by removing to obtain desi gned
gradesa~d cross sections. Loose depositedlllateriaJ.s shall not be used within
the floodway unless tested to meet the earthfill criteria in t~~ construction
specifications. ~

Remove or destF:oy~oody vegetation within the flow area of the floodway,
collectiqn ditches or side inlet basins. Also remove trash or other objects

. that will impede flows in these areas.

Inspect the grouted riprap channel lining for uplift ~nd cracking. Report any
evidence of uplift to the SCS for further review. Cracks should be filled
with a flexible sealant.

Side Inl ets and Collection Systems: Inspect the grouted riprap for uplift and
cracking•.Report any evidence of uplift to the SCS for further review.
Cracks should be repaired with an epoxy filler •
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Inspect upstreaJllof1;hewei.r for extensive~rackin9 and/or jug holes which
could Teadtopossi bleseepage failures. Contact SCS to help detennine the
repai r needed.

gemove act;U1)1ulations of debr.is, sediment, or vegetation from the side inlets,
basins or side collection ditches to ensure" the di scharge capabil ities of the
side inlets.

Inspect the gravel. pro1;ectionwithin the side inlet basins for localized
erosHm. Extend the width arid/or depth of the gravel protection as needed to
stabilize the eroded area.

Pipe Inlet~: Inspectfor crac.ksand jug. holes along> the length of the pipe
which could l~adt.9Pos~j~le~eepag~ failyre •. ltemoveexisting soils in these

.areas to "the .ext~nt" Meded' "~fld .repl~ce with earthfi 11 according to the
c:rftet1a in the construction specifications. Caution: do not disturb the
drainfill diaphragm.

R.emovedebris ar'ldsediment frpm the pipe inlet ona.regular periodic basis and
following significant rains that may cause a collection of debris and sediment
at the inlets.

TurnQ!.It Structure and Outlet: Irl~.pect the joint between the RWCD Canal
cUlY.ert structure andthe installed outlet structure for structural cracks to
the cUlvertand~eparationof the joint sealer from the concrete. Notify the
RWCDof any deterioration ofthelrstructure. Add joint sealer as necessary•,
Inspect the conctete of the i nsta lled structure for crack; ng , spall; ng, etc.,
which might affect its integrity. Make repairs as needed.

Inspect the grouted rock for uplift aM cracking•. Report any evidence of
uplift to the SCS for further review. Cracks should be repaired with an
expoxy filler.

If possible notify the SCS during the operation of the turnout structure.

Vegetation: Asstat.ed in the appropriate sections above, woody vegetation
$houldbe removed or destroyed. If grasses are established maintain the
height of the grass to six inches.

State.O &M Han"dbook: .The SCS Nati.onal Operation and Maintenance Manual and
theSeS State of Arizona Watersheds.Uperation and Maintenance Handbook are

. herein part of this Operation and Maintenance Pl an.
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Continuous Inspection

All testing will be performed in accordance with the applicable Construction
Specifications and NEH Section 19, unless stated otherwise.

Earthfi 11
Structure Backfill
Pipe Backfill
Drainfill Placement
Concrete Placement
Concrete Pipe Installation
CMP Installation
Gravel Cover Placement
Grouted Rock Rfprap Installation

•

•

•

GOVERNMENT
INSPECTION PLAN

for
RWCD FLOODWAY, REACH-5

GENERAL

The project is located six miles east of Gilbert, Arizona and will be
c~nstructed unc:fer Government contract whi ch is expected to be awarded
September, 1987. The following major items of work will require inspection
during-the construction:

1. Channel Excavation - 790,000 cubic yards.
2. Earthfil i - 118,000 cubic yards.
3. Grouted rock riprap 10,000 cubic yards.
4. 36-inch reinforced concrete pipe syphon 170 feet.
5. 11 CMP inlet structures.

ITEM£ OF WORK TO BE INSPECTED

It is anticipated that the degree of inspection (periodic or continuous) as
per NEM,PART 5,12, Subpart D, will be provided for the following work to be
performed under the construction contract. The need for continous inspection
will depend on the intensity of the Contractor's Inspection System, which will
be evaluated as the construction progresses.

Periodic Inspection

Channel Excavation
Clearing and Grubbing
Structure Removal /
Poll ution Con'2rol ­
Mobil i zat ion !:-/
Water
Removal of Water &Diverting Surface Water
Stfucture Excavation
Trench Excavation
Waste Disposal
Waste Grading
Metal Fabrication and Installation
Surveys
Reinforcing Steel Placement
Contractor Inspection

A materials testing program will be implemented to verify contract compliance
using the reference tests for each segment of the construction. The
inspection and testing program will be coordinated with the Contractor's
Inspection System to compliment and enhance the project inspection effort and
to substantiate the Contractor's test results.
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1; May require continous inspection during the removal of concrete structure
eacSt of Power Road Bri dge, 36 inch gate and pi pe at Ell i ot Road, syphon and
abandoned gates outletting from Roosevelt Canal.

~ Consists of checking equipment for safety and performance.

I. Earthwork

A. Excav at ion; Channe1, St ructure, and Trench

1. There are 790,,000 cubic yards of channel excavation, and 11,000
cubi c yards of struc~ure excavation, trench excavati on and pi pe
excavation for the installation of 11 maintenance road drains,

. the two (2) 42in<:h CMP, the 36 inch reinforced concrete syphon,
the 18 inch overflow pipet the 7 farm tail water drains, and an
U~1l x 24" arch drainage pipe. No specific material testing is
requi red. Peri od; c inspections will be requi red to eval uate the
soi 1s encountered for thei r suitabi 1ity as earthfi 11 and
'occassional testing will be performed by the laboratory crew for
identffication t dispersiveness, etc.

B. Earthfill, Structure Backfill, Pipe Backfill and Waste Disposal

1. There are 118,000 cubic yards of earthfill, 1,000 cubic yards of
~tructure backfill and an undertermined quantity for pipe
backfill and spoil disposal. All of the fill items except spoil
disposal will be tested for compaction, moisture, plasticity
index, and classified according to the unified classification
system. It will require a full time inspector and materials
testing technician during the initial placement of earthfill and
backfill to monitor the Contractor's quality control. If it is
determined that the Contractor's Inspection System is reliable t
full time inspections will not be necessary.

2. The initial test frequency for compaction and moisture will be
2,OOOt cubic yards per test. The test frequency may be changed
as the job progresses depending on the reliability of the
Contractor's Inspection System.

3. The tests for the plasticity and classification of earthfill
will be performed whenever a significant difference in material
is encountered or 25,000 cubic yards, whichever occurs first.

4. The testing program will require apprOXimately 65 compaction and
moisture tests and a minimum of 5 each for plasticity index and
classification.

5. Fill material will be monitored for dispersion properties.
Dispersion tests will be conducted whenever the fill material is
suspected of being dispersive in nature. Asa minimum one test
shall be conducted for each side inlet and maintenance road
drain and one every 1,000 feet in the channel bottom.
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II. Concrete

A. The workwi1l consi~tof placing approximately 17 cubic yards of
concrete and 8,000 lbs. of reinforcing steel required to construct
the Warner Road t.urt1out str~ture and seven tailwater drain inlets,
~md a minor quantity to construct other miscellaneous items. It will
require a full tim~ coricrete inspector and a materials testing
technician during placement operation.

B. The test frequency wi 11 be as fo 11 ows :

1. Strength and air entrainment - one set of cylinders and one air
test per day.

2. Slump, temperature, etc. - each truck, if practical.

III.Grouted Rock Riprap

A. There are apprQximate ly 10,000 cubi c yards of grouted rock ri prap
which will require fullt,ime i"nspection during placement. Acceptance
will be based on the Contractor's test date submittals. The rock
will be evaluated by the Engineer and a specific area of placement
that is acceptable will be used as a visual reference for the rest of
the rock placed •

IV. Contractor Surveys

~. Random x - sections of the original ground line will be taken at
intervals not to exceed 800 feet and will be used to spot check the
Contractor's qualilty control as the survey work progresses. The SCS
survey party chi ef wi 11 observe the contractor survey crew's
perfor·mance for one or two days during the initial survey work and
then at random intervals as .the surveys progress to veri fy thei r
ability, and for assurance that the staking is compatible with SCS
standards. Random survey spot checks by "SCS survey personnel will be
made to determine if the slope and reference stakes are within the

• tolerances specified or expected.

v. Contractor Inspection

A. The Contractor will be required to submit test data and the results
to the Engineer within 24 hours of the report completion and
certification. The data and results will be reviewed for
completeness, errors and evaluated to determine if they are
reasonab1e.

B. The SCS inspection team wi 11 periodically observe the Contractor's
testing to verify that proper procedures are followed and that the
testing is in compliance with the appropriate ASTM's.

C. The Contractor's inspection system will be constantly monitored for
assurance that the approved inspection plan is being implemented.

..
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TIMING OF INSPECTIONS

It ,js anticipjited that the notice to proceed will be received October 6, 1987
and the performanc;e time has been calculated to be 229 calendar 'days. The
construction sequence as shown below is based on the work being performed by
an average 'co;ntractor,the completion dates will be adjusted after the low
bidder has submitted his construction schedule.

Calendar Weather Start Completion
Item Days 'Days' Date Date

Notice to Proceed 10-06-87 05-21-88
Mobilization 20 3 10-06-87 10-28-87
Clearing &Grubbing

(lst Mile) 7 1 10-29-87 11-05-87
Prewet (1st Mile) 27 9 11-06-87 12-11-87

Excavation &Earthfill 107 35 12-12-87 05-01-88
Grouted Rock Riprap 5 Intermittent 05-06-88
Side Inlets 5 Intermittent 05-11-88
Clean Up 10 05-12-88 05-21-88

18r 48

The clearing and grubbing, prewet, structure backfill, pipe backfill, etc.,
wi 11 continue as the job progresses.

SKILLS NEEDED FOR CONTRACT ADMINISTRATION AND INSPECTION

PROJECT ENGINEER, GS-9/11

Sk ill s Needed

Must be able to manage and schedule project staff effectively.

Must be familiar with and understand the philosophy and critical elements of
the design.

Must be knowledgeable of quality assurance testing and inspections required
for the works of improvement.

Must be able to maintain open communications with contractor.

Must be knowledgeable of OSHA safety requirements, and the SCS Supplement.

Training Required

Have two years or more of field experience in construction inspection and
contract administration. Have completed Contract Administration for
Construction Contracts training course.

Have unified soil classification.

Has completed Management Level II •
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CHIEF INSPECTOR, 6S-7/8

Skills Needed

Must be able to communicate effectively with the Contractor's field
supervisory personnel.

Understand basic staking and construction layout.

Know the principles of earthwork inspection.

Know the principles of concrete and steel reinforcement inspection.

Have a sufficient working knowledge of geology to be able to determine if
subsurface conditions are those described in the geologic investigation.

Perform quantity computations.

Ability to maintain records.

Supervise technicians assigned to the project.

Knowledge of OSHA safety requirements and the SCS Supplement.

Training Required

A minimum of two construction contracts as lead inspector of a critical
element of the work being constructed.

Have four years of construction experience.

Worked on one or more contracts as a concrete inspector and earth inspector.
Completed the SCS Construction Inspection training course

Know testing procedures.

EARTH/CONCRETE INSPECTOR, GS-5/7

Ski 11s Needed

Must have knowledge and be experienced in the placing, sampling and testing of
concrete and earthfills.

Must be able to determine if reinforcing steel has been properly placed, tied
and supported.

Must be knowledgeable of the forming and vibration of concrete.

Have a knowledge of grouted rock riprap installations •

Have a knowledge of OSHA Safety Requirements and the SCS Supplement.
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Training Required

Have a minimum of two years construction experience.

Have completed the SCS Construction Inspection training.

Interpretation of plans and specifications.

Have spent a minimum of one month in the field testing lab.

SURVEY PARTY CHIEF, GS-6/7

Skills Needed

Have the ability to det~rmine survey controls required for the construction of
various elements of a project. Must be able to conmunlcate with the
contractor1ssurvey crew and to evaluate their ability and effectiveness.

Coordinate SCS surveys with the Contractor's surveyors to verify compliance.

Be capable of checking field notes for accuracy and completeness.

Training Required

Has worked as a instrument man for two years. Has completed the SCS
Construction Inspection training course. Interpertati on of pl ans and
specifications. Math through trig. or equivalent experience.

SURVEY RODMAN, GS-5/6

Skills Needed

The ability to perform as a rodman or chainman and other routine survey duties
as directed by the survey party chief.

Be able to determine distances, grades, etc., and interpret construction
drawi n~s.

Training Required

Worked as a rodman or chainman for two years of more. Enough math to perform
simple calculations as needed for construction layout.

MATERIALS TESTING TECHNICIAN, GS-5/6/7

Skills Needed

Knowledge of earthwork testing such as compaction, moisture determination,
sieve analysis, unified classification system, etc.

Knowledge of concrete testing such as slump, air, strength, aggregate, etc •

Knowledge of OSHA safety requirements.



• Training Required

Work a minimum of two years as the primary lab technician on construction
projects.

Computation of test results and reports.

Tolerance of testing equipment.

Test procedures required for testing earthwork, concrete, bedding, and rock
riprap.

Completed the SCS Construction Inspectionl Training course.

ESTIMATED STAFF HOURS REQUIRED TO COMPLETE THE CONTRACT

Not included in the above hours is the estimated overtime. Overtime is not
consiQered a problem and will be authorized as required to adequatly inspect
the construction activities. The overtime on past project in Arizona has been
in the range of 5% to 10% of the regular time.•

Project Engineer
Chief Inspector
Earth/Concrete Inspector
Materials Testing Technician
Survey Party Chief
Survey Rodman

Regul ar Time
1300 Hours
1300 Hours
1300 Hours
1300 Hours

350 Hours
300 Hours

PROJECT TESTING EQUIPMENT, FACILITIES AND PERSONNEL

The Chandler Constructi on Offi ce will provide the necessary offi ce space and a
mobile lab trailer which is fully equipped to perform the required soil and
concrete testing is available for use on this project. All testing equipment
is according to ASTM Standards and wi11be serviced and calibrated prior to
the start of construction •

•
Project personnel have not been selected as of this date, but prior to
advertising qualified personnel will be assigned and this plan admended
accordingly.

APPROVAL OF CO-DETERMINERS

•
State Conservation Engineer

Contracting Officer Date

bate
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4~50+00

4:'51+00
4:::::2+00
4·32+40 •
433+00
4::::'4+00
.q·35·+0

()()

.,q. 3"7 '·1- ~) ()

'·1·:::;:9+00
440+00
441+00
442+00
443+00
4f.'r4+00
.q.l!·5+00
4.LJ.6+00

450+00

5221
5168
5345
5441
5469
5403
5385
54·65
5382
5084
5029
5298
54·()3
5~;27

5124·
994

net 80538

3975
5()67 .<", •.

5293
2517
2629
5049
5044
5118
2076
3107
5CJ6(1
4463

1~ 172
4·38~)

4474·
tk::.40
43<7'3
4267
4296
4488
4306
-4079

-:•....!,.,r.::
"::./ (:•...J

..:,,:-,_."~""',

.~.lc:.:· '-_,' ",::.

'662
631
619
644
668
690
701
719
717
75S:~

79B
759
707
768
895
148

10885

751
844
768
364
412
789
818
805
315
490
887

1005
1073
j 01 j

1018
1018
1026
1044
10'9·8
1163
1243

l':.~E35~·

4"1·5906
450443
455169
4·5<7'966
464767
469480
474164

.'
478910
l1-835°75
4879()(>
492131
496670
501366

510154
511000

514224
518447
522972
~'"'lt= -I r-.!:,
~"::"_iJ."::'...J

527342
531602
535828
540141
541902
54-4519
~i"'t8692

5~5215()

5552:~:·!I·

5~.t83·::?~.!

~:618i2

5LI~i287'

568609
571984
575225
578477
~':';819i7
585()6()
587896



_e

•

4·51+00
451+92
452+00
453+00
454+00
455+,00
455-i··~'::;M?

456-~()\)

4·57+00
4·58+00·
459+(H)
460+00
461+00
462+00
4·62+71
463+00
464+00
4·65-i~~):)

466+00

467+00

469+00
470+00
471+00
472+00
·473+00
474·+00
475+00
476+00
47'7+00
478+00
478+37'
4·79+00
48Cl'+00
4·81+00

l!8:::';"00
48·(~·+·()\)

48;:'j+OO
485+06
486+34

flf2t.

4013
3980

349
i~011

4082
4621
1758
2865
4436
4535
4516
4499
4527
4307
2956
1249
4447
4537
4251

3f~6:3
-:"~.!",'.• ..,.
.":I.':'lt::o.~1

281~:

196~j

1146
846
906

1201
1538
194·0
2796
~:141

1092
2051
3861
4·4:\ :;:;
4·1 ()~j

~1~:·~~.7 () E~

1 f:'f·?'-"

90
2760

.,,;'<-;

13(>3
1099·'

1100
1098
1005

315
552
928
942
976
993

1014
1004
706
298

1046
1067
977

21794

872
875
905

11<7'1
14:-'::;1
1328
1280
1543
2024
2282
2087
2133

865
1411
1966
15bO
1566
1358
1 ''1Z7
417

1300

1138

600628
603509
603765
·606676
609660
613276
614719
617032
626540
624133
627673
631179
634692
'637995
64024·5
641196

64·8067
651341

65t'J.332
656840
658748
659522

658755
658381
658()39
657553
657211
657920
658928
659155
659795
66169(;

667,:)2C)
667522
667529
669151

•
net 498~32

GRAND TOTAL: 786486

32(i42

1173~55
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