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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
“ARIZONA STATE OFFICE
Engineering Staff
Phoenix, Arizona
March 16, 1987

DESIGN REPORT

dJob: " RWCD Floodway, Reach-5
Project: Apache Junction-Gilbert W.P.P.
Authority: PL-566

.Phase: Final Design

Summary:

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, along 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 final 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
delegated approval authority for "Bankfill" discharge for channels 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 earth floodway which entends from the treminus of RWCD Floodway
Reach-4 at Ray Raod to the Outlet from Leisure World Development at Guadalupe
Road. Major features include: side inlet structures, channel protection
through the Guadalupe and Power Road Bridges, turnout structure and outlet
from the RWCD Canal at Warner Road, and the relocation of utilities 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 E1liot Road Bridge in order to maintain a constant floodway




bottom width; (4) gradual, long radius curves throughout the floodway layout
_ to lessen construction costs and overall landrights 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.

Basis 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 Floodway 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. Soil Mechanics Note - 1

7. Far West States

8. TR-b5

9. NEH-5

10. Hp-41 PWSP (Water surface profile developed by Bassit)
11, Technical Note Eng. No. 1 (1-16-74)

12, TR-5

General Basic Data:

Limiting conditions or restraints during construction that would influence
design are: (1) trench excavation of CMP pipe to the neat Tines 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 will influence possible
piping and structural failure in the future; and (5) tolerance limits set in
waste site #3 will influence future landleveling costs by the sponsors, and
tolerances set for waste along the right side of the floodway will influence
positive drainage.




Layout:

Layout of the floodway has been altered to include gradual, long radius
curves. These curves help decrease costs in the following ways: (1) The

-alignment will run along the existing floodway, where practical, to decrease
~ the amount of excavation and (2) the sponsors will be able to sell the

additional land made available along the east rights of way. In addition to
the cost savings, this alignment 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 - 24 hour precipitation was used in conjunction with TR-55 to
determine the runoff capacity of the 0 & M drain 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' to 1.5') 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 inflow 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 information 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.) ’

Leisure World design datum was checked vs. SCS datum at "Anderson" and the
floodway watersurface elevation used by Leisure World checks with the SCS work
plan elevation at Guadalupe Road. .




Embankment Design:

Because of past experiences with rilling of the floodway side slopes and
structural failures of both pipe side inlets and grouted weir side 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.

The earthfill has been specified according to findings of the RWCD Reach 1
investigating committee report on erosion of earth 1ining 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. Basic structural criteria from TR-67 was used. A
partially saturated earth loading was used to design for moment and uplift of
the U-shaped section. A surcharge and sloped backfill was considered for the
wingwalls.

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 Drainage and Highway Construction 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




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 Requirements:

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 be landleveled. 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 tailwater structures and (3)
farm road dike.‘

Specifications:

0 & M drains 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 backfill, and other appurtenances. This 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: ‘M ) A - U 5-23—57 .
Head, Desium Unit ‘ Date

Approved:

Stafe Conservation Engineer
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D. £. Sagramoso, P.E., Chief Er;’giheer and‘ General Manager

)

‘Froop CoNnTRroL DISTRICT
of

Maricopa County
BOARD of DIRECTORS
3335 West Durango Street ® Phoenix, Arizona 85009 - Fred Koory, Jr., Chairman

Telephone (602) 262-1501 "~ George L. Campbell

Carole Carpenter
Tom Freestone

Ed Pastor
. ’ HAlans bemy sent scparatt cover
FEB 26 1987 | Gat getarrived)
/D« N Y A j___.
Don Paulus o 7emJ

U. s. D. A.
Soil Conservation Service

201 E. Indianola, Suite 200
Phoenix, AZ 85012

RE: RWCD Floodway, Reach §
Dear Don:

We are transmitting herewith a marked-up copy of the Reach 5 plans, showing our

‘_needs for temporary construction eassements and fee acquisition of property in

association with this project. There are 4 items, all in T1S R7E:

. 1. .TCE with Leisure World, northwest corner of Guadalupe and Power, for
a concrete cutoff wall, es marked.

2. Fee acquisition from the Morrison Brothers Ranch, off the southeast
corner of Power and Guadalupe, as marked.

3. TCE for those portions of the west half of Section 7 east of the
existing Floodway right-of-way, for field leveling

4. TCE's from Southwest Propertics, 1n Section 18, for filling and grading
es marked. |

|

We are also transmitting a marked-up, copy of the plans showing the remp and
’fence information you requested. As you know, it was ‘agreed at our monthly
" coordination meeting, February 19. 1987, that we would not place fences until
" the landscaping is being placed. Therefore, the fence lines will be early

" input for the landscaping study.




Letter to Don Paulus
Page 2

(\V"
. In addition to the marked and cited items, we anticipate possible backup at
(} Station 477+00. Pbrhaps we can discuss this and whether to handle it with a
457/’ ‘structural or nonstructural solution.

\9 o If you have any questions, please give me a call. My direct line is 269-4722.
)P Sincerely,

Tk Gt

_Kebba Buckley
Project Manager

Attachments: RWCD Reach S5 Plans o




of ¢ JOnservation Su‘lte' 200
Agricutture . Benvice " Phoenix, AZ 85012

. January 29, 1987

/0
f}aofls-n

@' United States ) 201 , Indfanola Ave.
Department ‘

e Dan Sagramoso, P.E. :
' ' Chief Engineer and General Manager
Flood Control District of Maricopa County
3335 W. Durango St.
Phoenix, AZ 85009
— RE: RUWCD, Reach-5
Dear Dan:
As requested we have enclosed the following information:
1. Temporary construction easement for Leisure World entrance. (1 sheet)
2. Rights of Way needed at the Guadalupe side inlet. (1 sheet)
3. Cost Estimate for the relocatfon of Morrison's tailwater pond. (3
. pages of 3) - :
' Also for your informatfon the total acreage of Morrison's fields for possible

W l1andleveling fs 149.5 acres. Actual area to be lTandleveled will be determined
- from the final design.

.7

-.,,Vevr,ne M. Bathurst ,
State Conservationist _ )

cc: Raloh Arrington
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A division of Western Savings & Loan

/ DON PAULUS
-Z0IL CONSERVATION SERVICE
/201 E. INDIANOLA
PHOENIX, AZ. 85012

RE: "RWCD FLOODWAY CONSTRUCTION SOUTH OF GUADALUPE
DEAR DON:

" THIS LETTER IS TO CONFIRM THE DISCUSSIONS WHICH TOOK PLACE
. AT OUR MEETING OF OCTOBER 8, 1986, AND A SUBSEQUENT CONVER-
SATION BETWEEN JAY AHRENS, ENGINEERING MANAGER. FORESIGHT

DEVELOPERS, AND TOM JAYO WITH SCS. -

- . -*SUPERSTITION SPRINGS GOLF CLUB MAINTENANCE PERSONNEL WILL
g UPON PROPER NOTIFICATION OF A CONSTRUCTION START DATE BY SCS,
. " 'REMOVE OR ABANDON THE EXISTING IRRIGATION AND LANDSCAPING,
(CONTACT STEVE EASTHAM OF  FORESIGHT DEVELOPERS, 890-5650. TWO
WEEKS PRIOR TO START OF CONSTRUCTION).

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

~ *FORESIGHT WILL CONTINUE TO DISCHARGE INTO THE FLOODWAY SOUTH
OF GUADALUPE THROUGH ITS EXISTING PUMP SYSTEM IF REQUIRED TO
.PROTECT IT'S INVESTMENT IN THE RWCD FLOODWAY NORTH OF GUAD-
ALUPE. THE EFFECTS OF THIS DISCHARGE MUST BE CONSIDERED BY
SCS CONSTRUCTION PLANNING.

" I APPRECIATE YOUR EFFORTS TO KEEP US INFORMED ON THIS PROJECT
" AND LOOK FORWARD TO WORKING WITH YOU TO COMPLETE THE FLOOD-

. WAY. ATTACHED FOR YOUR USE IS A UTILITY PLAN SHOWING THE
EXISTING IRRIGATION SYSTEM.

YOURS TRULY, C.C. JOHN JACOBS, FORESIGHT DEVELOPERS
: , - / KEBBA BUCKLEY, FCDMC

 STEPHEN EASTHAM
DIRECTOR OF PLANNING & DEVELOPMENT

-

'.-' : ﬂ‘ 1517 Sa Power Rd : .7. t ..;_:'_
N : Mesa Arizona . .'.. - :' . -... -..'._'... T |




. /Anderson-Nichols 4120 NOR.} 20TH STREET
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- (602) 957-3681
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EXHIBIT 24

shTl8 - s

 GUIDE FOR RATING SOILS FOR CORROSION TO UNCOATED

METAL PIPE

Corrosivity Classes

: R | .ow - | Moderate High
Soil Property (S1ightly (Moderate! (Severely to
or Quality | corrosive " corrosive very severely
to non- corrosive)
corrosive)
Drainage clay ' somewhat | Well drained - [moderately well or well
and texture _exceg;tveiy | moderately fine [drained -,5;ne
| T oR \ ,
excessively [ moderately well |[moderately well drained -
drained « drained < moderately fine
coarse medium , OR
OR OR somewhat poorly drained -
well drained | somewhat |medium or moderately fine
‘moderately | poorly drained - , OR
coarse or moderately poorly drained ~ coarse
medium ‘coarse to moderately fine
OR OR OR
somewhat very poorly | somewhat poorly, poorly
poorly drained peats very poorly drained -
drained « and mucks with [fine
coarse water table at OR
. surface |very poorly drained with
threughout the |fluctuating water table
year © jwithin 1 fg:t of surface
peats and mucks with
fluctuating water table
_Total acidity <l tess than8 |8 through 12 more than 12

(meq., H+/100 g.)

~ Conductivity

saturation extract
(mmhos/cc @ 25°C.)

less than 0,2

0.2-0,4

more. than 0.4

Electrical resis-

- tivity at moisture

equivalent, .
(ohm-cc g 60°F.)

"more than 50001 2000 - 5000

less than 2000

(CEC, NaOAc) minus sum of bases (Ca+Mg+Na+K)

Roughly equal to extractable acidity as determined by Sofl
Survey Laboratories, or sodium acetate cation exchange capacity -

]
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U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

COMPUTATION SHEET
SCS-ENG-523 Rev. 8-69

' sv ;530 nt DATE cnécxéob' TE A C.ioéaivo
B i ) DA
. W'm,baﬂ /2L g- ZL BB -
Jusro S14) - £/ _sH_ssr___i__o_ﬂL__j

ELANCET. gnese syt earur e v

¢

* * PHSP *'* . SUPER
-Fv—’

Bptam Width= 2.0 STA.=1+2.00 T;—'ii"éa
CB-EL.=99.33 FT tB-EL.=97.37 FT
SUPER __ WS-EL.=108.51 FT L8EL.=97.33
$TR.=1+80, 86 ; FAL-EL.=182.36 FT ¥S-EL.=95.23 FT
' pe268.89 CFS | £GL-5=0, 0485968 F/F ol it
LT peet2,08 FT . ELP9FT eeb. 1262200 B
o ze2.8801 L v=18,913 F/§ 122,968 F1
N=g.830 ] menme v=iS.122 F/8
Sch=B.3333 FF - 1 L | . w=6.58 F/s LR
- 21,088 L FPEL962 oot 13
k=8.886 ‘ R f
CB-EL.=100.80 FT SUPER . Shewizg L
WS-EL.=161.76 FT $TR.=1+3.88 SUEER 1 DR T o
EGL-EL.=102.43 FT CB-FL.=99.88 FT Zé;éflfég'gg g HSEL=SIe2 FT =
B=1,758 FT WS-EL.=188.18 FT el EGL-EL9S.BFT (N
V=6.586 F/§ - EGL-EL.=162.38 FT R EGL-§<.2489746 F/F VO
10=1.758 FT EGL-S=0. 8682757 F/F EGL-EL.=101.43 F” - 1=8.748 FT 3
VC=6.585 F/S D<1.898 FT ECL-S=0. 14964 771 ye18.768 F1s an
FR=1,808 ¥=11.914 F/3 1=0.829 FT ? DC=1.758 FT =
B0=1.758 FT V“f5'§53 F/8 V0=6.586 F/§
SUPER .y VC=6.586 F/S , il U FR=4,112 B
.=148,50 ( FR=2, 269 » ¥(.=6.386 F/§
£L.299,83 FT ; . FR=3.293 SUPER {:;;
Po-EL.=181.25 FT SUPER ‘ - " STA.=1424,08
© EGL-EL.=102.42 FT STR. =144, 80 SUPER CB-EL.=92.88 FT =
EGL-G=8, 8197853 F/F (B-EL.=98.67 FT STR. =1+14. 88 WS-EL.=92.74 FT N
B=1.417 FT HS-EL.=99.71 FT R EGL-EL.=98.35 FT
Y=5.684' F/$ © EGL-EL.=182.23 FT e éé4?,TFT EGL-50. 2667994 F/F
16=1.756 FT o~ E6L-§=8. 8753069 F/F GL-EL. =109, 76 FT D=8.748 FT
V0=6.586 F/S = D=1.833 FT ECL-5=0. 1823735 F/F1  yer9.001 F/8
FR=1.444 - V=12.742-F/5 oA . DC=1.758 FT
- -§~ 1 ne=t.7sse FY clr.24 B ¥£=6.585 F/S
SUPER A YC=6.586 F/S - el T FR=4,185
§TR.=141.00 o FR=2.420 ' ‘
, CB-EL.=99.67 FT Y ' _ . SUPER
| weeeewr it S N super I _ ST, =1426. 66
© o ELELEBFT o nl STR1v6.06 < SUPER - CB-EL.=91,33 FT
EiL-Sep.03i6082 F/F 4T 1| ChELesmeeFT o STR=115.00 1 W-EL.=92.67 FT
D-1.308 FT HhS WL FT (N CEELER B T T hgpLi=97.79 FT
 ¥=9,683 /8 S EGL-EL.=182.83 FT & Wo-EL,=34.77 FT - | FEL-$<8.2763348 F/
©© DCe1.758 FT FGL-5=8, 8965427 F/F SGL-EL.=99.86 FT. ,7\051
V6586 F/S 10,95 FT. I ECL-5-0.2197443 F =, - 077
 FR=1.652 = V=14,876 F/$ N 3:fé7§;3F7 . ::-1 258 k1 Y00
SUPER ﬁ%' %1%2?2 R ﬁﬂ}%;f ' V0=6.566 F/5 >/ Z b
3 - - ¥LSh, 4 ~e . : Fis
§TR. =1+1,50 fr22.77: tb i\ V06586 F/5 e selyciTy Th
CB-EL,=99.58 FT \—' G A A SN SOt S e e FR=3.922 v oo e h
T Rl S N S S R I SR SR SRALY
-Q&.qez.w FIooo S A S B o ‘
- -5=0,84M4284 F/F N b - S P S e — g
B=1.235 FT S SR SO N N S LR S SN B VS

V=18.313 F/$ S R S - SNEI BT L ‘ o
D6=1,758 FT : S I T T e
¥0=6.586 F/8 '

FR=1.818 ' J— )
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COMPUTATION SHEET
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DATE
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T Ruwc D REAC S

CHECKED BY,
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DATE 3[81

JOB NO.

SIUPER
£73.=1+80.08
£=106.88 CFS
fe=10.08 FT
I=7.08:1

»=3,8308
t:h=0,3333388 F/F
3=1.068

=i, 080
¢b-EL.=106.88 FT
NS-EL.=181.28 FT
EGL-EL.=181.77 FT
B=1.275 FT
¥=5.673 F/§
BC=1.275 FT
¥£=5.671 Fs5 -
FR=1.808

et STHY 09+

SUPER
§T8.=1+9.58
CB-EL.=99.83 FT o
MS-EL.=108.83 FT L
EGL-EL.=181.76 FT f

B=8.992 FT

BC=1.275 FT
¥C=5.671 F/§
FR=1.525

SUPER
STR.=1+1.88
CB-EL.=99.67 FT
WS-EL.=100.57 FT
EGL-EL.=181.74 FT
EGL-5=0, 84086757 F/F
D=8.986 FT
¥=8.678 F/§
1=1.275 FT
¥7=5.671 F/8
FR=1,778

SUPER
tTR.=1+1.58
{B-EL.=99.50 FT -

SUPER
5TR.=142.00
7B-EL.=99.33 FT
#5-EL.=1686.14 FT
£GL-EL.=181.68 FT
£6L-5=0.8641698 F/F
1=8,888 FT

¥=9,968 F/§
=275 FT
"¥5=5.671 F/8
FR=2.137

ZIUPER
2TR.=142.58
- LB-EL.=99.17 FT

WS-EL.=99.94 FT
EGL-EL.=181.65 FT
ECL-5=8,8754767 F/F
B=8.774 FT
¥=18.478 F/S
BC=1.275 FT

. ¥C=5.671 F/5

© FR=2.288

SUPER
§TR.=1+3.00
CB-EL.=99.88 FT
MS-EL.=99.75 FT
EGL-FL.=181.68 FT
EGL-5<0, 8964692 F/F
1=6.747 FT
¥=18.931 F/5
10=1.275 FT
YC=5.671 F/S
FR=2.424

SUFPER
STR.=1+4,08
CB-EL.=98.67 FT
WS-EL.=99.37 FT
EGL-EL.=181.56 FT
- EGL-S=0.1823219 F/F
1=8.785 FT
¥=11.789 F/5
BC=1.275 FT
¥C=5.671 F/§
FR=2.663

W5-EL.=100,35 FT
EGL-EL.=101.72 FT
EGL-5=0, 8524557 F/F

. - s auiiane BRGNS SN
!‘ b ’?
i : ; ; .

mleT sy gTap 405+ 00

"’&

j%ryﬂagpﬂysupsﬂ :
= 0F7

STH.=145.06
CB-EL.=98.33 FT
HS-EL.=99.81 FT
EGL-EL.=181.38 FT
EGL-5=8. 1226875 F/F
16,673 FT

 y=12,357 F/8
10=1.275 FT
V0=5.671 F/$
FR=2.868

SUPER
STR.=1+6.08
‘CB-EL.=98.88 FT
WS-EL.=98.63 FT
EGL-EL.=181.24 FT
EGL-5=@.1417186 F/F
D=8.649 FT
¥=12.989 F/§
BC=1.275 FT
¥C=5.671 £/
“R=3.646

SUPER
STR.=148.08
CB-EL.=97.33 FT
HS-EL.=97.95 FT
EGL-EL.=188.98 FT
EGL-5=8. 1676448 F/F
I-6.612 FT
¥=13.795 F/§
BC=1.275 FT
¥C=3.671 F/§
FR=3.339

SUPER
STR.=1+19. 08
CB-EL.=96.67 FT
HS-EL.=97.25 FT .
EGL-EL.=188.58 FT
EGL-S$=0. 1984959 F/F
B=6.588 FT
¥=14.466 F/S
BC=1.275 FT
¥C=3.671 F/§
FR-E 966

S Raadtisnet

let #Y s y08+00

ey T"E"b-_?—"’ [—

oy T

I=0.8508 FT
¥=9,380 F/S

nﬁ_ ‘ p’l: g
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UBJECT [457NEN 3
To 41 caTtd Z %Lck Crodte { Kook
; ; { - ‘ 4 B
SUPéR - i A .-L..,\ 4 SUPEP e e ..: SN
- $TR.=1+24.08 ORI
STR.=1+12.00 CB-EL.=92.89 FT N - A
CB-EL.=96.88 FT HS-EL.=92,53 FT o :
o WS-EL.=96.57 FT EGL-EL.=96.69 FT \& REN i
7 EGL-EL.=100.85 F1 EGL-5<6.3025899 F/F - -
" EGL‘S=B-22451?6 | 743 P=8.527 FT i »% : SN S SR A SN S VUL S
2 IS8 FT V=16.378 F/5 | _
o VLS8 FS 1C=1.275 FT ]
3 DC=1.275 FT VC=5.671 F/S
£ Ye=5.671 F/S . FR=4.239 -
s FR=3.743 ‘ -
- ‘ . 1 SUFPER b -
SUPER § STR.=1+28, 08
’ 5TR.=1+16.88 % CB-EL.=98.67 FT i
CB-EL.=94.67 FT B WS-EL.=91.19 FT 3
WS-EL.=93.21 FT : EGL-EL.=95.43 FT T T
E EGL-EL.=99.84 FT " EGL-5=0,3143723 F/F A
EGL-5=0. 2542009 F/F 3-8.523 FT L .
D=8.547 FT V=16.535 F/§ ‘o -
¥=15.652 F/8 , DC=1.275 FT . -
De=1,275 FT ; vC=5.671 F/8 '
YC=5.671 F/5 FR=4, 295 b
FR=3.993 e R
} Q ' |
< T SUPER ; -
.+ SUPER - STR.=1429, 88 L . -
o R=le.e T pRELe9R.3R T
;L il é ‘2 WS-EL.=98.86 FT
i #i-El. =33, EGL-EL.=95.12 FT )
e ELELSTIBFT Nt pgL-6-8,3197363 F/F e s e
= z3L-§=0.2836199 F/F - 1=8.522 FT - -
...... ?==B-5328F:_ g ¥=16.562 F/§ —— —— _
A ¥=16.128 F/ . MC=L.275 FT o
Voo M=l 275 FT- E r V(=5.671 F/§ ) N )
) vL=5,671 F% . £r=4,2WE T T - e T s
T e \y - — e
Gy e L I e I .
N B TN B T
] AR5 SR T ARSI S S 0 N
SR B EE N
F RN R RN
T TR T
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P20 04

8% m ) aye

7ATE§ 86

PROJEcr/C.ch @éA—Cﬁ'f

CHECKED BY

DATE

- , 7Te
- .chrw ~NIBrifsing /Z ”ﬂLC/\' Gwﬂ‘a/ Kick 5
4 PSR : Wt e b h‘“"‘“l -———" . v%u L)' S I
- SUPER l SUPER BN |
SUPER ! STR.=1+42.88 ' oTq, =148, 68 o L
STA.=1+80. 08 ; CR-EL.=99.33 FT EoEL.=97.33 FT — et
§=286.88 CFS. ; NS-EL.=166.19 FT #3-EL.=97.97 FT & S e —
Bi=28.00 FT ) EGL-EL.=161.86 FT ril-EL.=181.14 FT SR NS L R
7:3.00:1 1 EGL-S=0.831413 F7 eoL-s=0.1548741 FF B dededn i
}=0.838 : o D=8.855 FT 78,639 FT t ' SUPER ﬁ
Sch=0.3333368 F/F - . V=18.371 F/5 v=14,2085 F/§ = $TR.=1+22, 80 32‘ o .
a=1.889 = ' IC=1.358 FT 1¢=1.398 FT X CB-EL.=92.67 FT d
k=8,800 [ V=616 F/S ¥0=6.116 F/5 W-EL93.21 FT W
£B-EL.=184,80 FT L FR=2.886 . FR=3.284 ECL-EL.=97.78 FT  {~
NS-EL.=181.36 ET : EGL-5=8,2854334 £/F (D X
EGL-EL.=181.94 FT SUPER ; SUPER ‘D=8.544 FT g
D=1.353 FT $TR.=143.88 i STR.=1+18.86 | ¥=17.819 F/§ -
¥=6.118 F/§ CB-EL.=99.68 FT ' CB-EL.=96.67 FT i C=4.358 FT S
1C=1.358 FT WS-EL.=99.79 FT WS-EL.=97.28 FT ¥e=6.116 F/S
V(=6.116 F/S EGL-EL.=181.78 F~ ECL-EL.=188.77 FT FR=4.216 *.F:}
FR=1.000 scL-s=g.g§33442 F/E - EgL-5eR.1851127 F 7 o }_
. D=8.78 D=8.611 FT :
SUPER | ¥=11.338 F/§ : ¥=14,998 F/$ ' 35"’15583 o
q.=1+§.58 D£=1.338 FT pC=1,358 FT CB-EL.=92.88 FT
g £L-=99.83 FT YC=6.116 /5 V=6, 116 F/5 o ORSELe T
~£L.=168.89 FT FR=2.36¢ FR=3.521 | EBL-EL.=97.18 FT
EGL-EL.=181.93 FT | U EGL-598.2995988 F/F
EGL-$=6,8217441 F-F SUPER SUPER §9.548 FT
B=1,854 FT 8TR.=1+44.68 STA.=1+14,08 . V-‘-I} 144 F/5
¥=8.188 F/$ CB-EL.=98.67 FT CB-EL.=95.33 FT j D=1 358 FT
DC=1.358 FT WS-EL.=99.41 FT WS-EL.=95.91 FT | Vo6, 116 F/S
VC=6.116 F/8 EGL-EL.=181.69.FT " EGL-EL.=99.88 FT FR=4. 264
FR=1.498 EGL-S=0.8930061 F © EGL-G=8.2216181 F/F e
D=0.742 FT 1=8.575 FT SUPER
_SUPER ¥=12.126 F/$ y=16.808 F/5 STA.=1426. 06
§TA.=1+1.08 D0=1.358 FT 1C=1.358 FT ~B-EL.=91.33 FT
CB-EL.=99.67 FT ¥C=6.11€ F/§ ¥C=6.116 F/$ {5-EL.=91.87 FT
WS-EL. =189, 63 FT FR=2.662 FR=3.862 EGL-EL. <9649 FT
EGL-EL.=181.91 FT . EGL- s-re 3862963 F/F
EGL-5=0,8364517 F/F SUPER | .. SUPER =g, 537
D=8.962 FT STR.=1+6.88 t 3TR.=1+18.68 v=17 ;:::,g F/S J/J
v=9,884 F/§ \ CB-EL.=98.80 FT S~ 0B-EL.=94.08 FT T T FT
NLIBET O MEL9E.G3 FT &~ ggplegnse BT ¢ DelEERT 0&
UC=6.116 F/S > EGL-EL.=181.45 FT + EGL-FL.=98.85 FT ' FR=4. 382
FRE1.732 ~- EGL-5=0. 1266873 F/~ |\ EGL-6=0.2595679 F 7 o
d_— Q 3=6.679 FT oS 1=8.555 FT e P T——
SUPER h N ¥=13.359 F/§ > v=16.621 F/8 ~ S : 5 e ERR .
STR.=1+1,58 MC=1.358 FT BC=1.358 FT < g
© {B~EL.=99.58 FT g ¥C=6.116 F/S o ¥=6.116 F/5 4 ’
A EL.<186.48 FT O FR=2.983 : ?. FR=4.879
Q-EL.ﬂm.s'a T~ } R S el Y Yo WP W E
-5=0.0475672 FF {10y T T : T o
1-0.988 FT m e - : -
. V29,796 F/S - : s *
10=1.35¢ FT 3 ; 5 ‘
¥izg, L6 :* <
FRal, i ~

e g g e e en e L
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na [PROJECT Yy
‘ zﬁw TN LT VA i 57 s c—
-z;ca?"ﬂ:&}%’/%/% /Z qurcg o ik 2 — ‘o, 7

'“Ld + ok

SUFER
5Th.=1+88.48
2=1,850.88 CFS
Ry=145.88 FT
7=3.88:1 7
%=0,830
£:h=§,3333088 F/F
5=1, 608
=@, 080

- [B-EL.=108.68 FT
HS-EL.=101.78 FT
EGL-EL.=182.52 FT
B=1.696 FT
¥=7.268 F/§
DC=1.696 FT
¥(=7.268 F/§
FR=1.068

D=1.226 FT.
¥=18.149 /8
10=1,69 FT
V727,268 F/5
F5=1,635

SUPER
3TH.=141.58
.--EL =99,56 FT
H3-EL,=188.65 FT
TiL-EL.=182.47 FT
iL-5=8,6371548 F/F
=1.158 FT
¥=19,848 F/5
=1.696 FT
Yl=7.268 F/S
FR=1.882

R

Q E - I ¢

SUPER I
5TR.=149.50 : :.
.*:-r* L
-t1.=181.17 FT e

. -£L.=102.51 FT QE 1. =
I £6.-5=0.0179358 F/F \,Q o "“{
o o
N

SUPER ‘\ :3_ |

TR,=1+1.68 Q R
B N ]
SELBBB FT N [ <
EGL-EL. 102,49 FT X : :
EGL-=0.0289288 F/F N - Rl i

ye13.211 F/§
BC=1.696 FT
V(=7.262 F/2
FPz.eif

N\ ” a—»
5 39 ‘7"7‘&' /1 W/(?T/f’—-' ,145' ij
SUPER Zj—?: ;gifir |
STh.sive. 08 3 W : wo
= SRS | (B-EL.=98.33 FT ) o
{B-EL.=99.31 FT L
WS-EL.=100.43 FT S L e b1
EOLEL e e T i Epl-5-9.6859083 F/F
ECL-5=8.0449891 F/F T i
D=1.892 FT g e
V=11.423 F/$ S s o
DC=1.696 FT SRR =L.6% F1
FR=1.947 TS 687
SUPER e r SEEJE’EEFEB .
5TA,=142.58 S TR. =146,
CB-EL.=99. 17 FT it CB-EL.=98.68 FT
l- i 3 n =q
HS-EL.=188.21 FT L :EL%L ;?;3'?‘61:7"{
EGL-EL.=182.43 FT S e L: ;_.325;:...: -
EGL-5=8.8526216 F/F _~_L-S: . 1882358 F
D=1.846 FT e D=8.883 FT |
v=11.937 F/S b y=14.522 F/§
D=1.69 FT C MeL6% T |
V0=7.268 F/5 T ML s
FR=2.678 o FR=2.77%
' D SUPER
| §§§’f§f§F§g © i STR.=147.08
CB-EL.=93.08 FT h :g:gt:gag; g
WS-EL.=108.01FT © oo Loty pgigl,-102.02 FT
ECL-EL.=182.48 FT  ovyy ! GL-EL. =162,
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13. ITEMS OF WORK AND CONSTRUCTION DETAILS - IDAHO ROAD AND LOST DUTCHMAN
~ BOULEVARD

&

,Items of work to be performed in conformance with this spec1f1cat1on

and the construction details are:
—
- » . 'Bid 1tem8 , 12-inch Grouted Rock Ripryﬂ‘ M}_D/,/,Ug / 'Z>

- €1) Tnis item cons;sts of furnishing and placing 12-inch grouted

| S ot
! . L Tock riprap, includmg the cement grout, at the locations
: sno«m on tne drawi N, 7 ~————

}

(2) The riprap shall be graded from 1 inch to 12 inches in
lameter wit a minimum 0 percen y ve;gg{f_i?eater
than 6 inches in diameter, a minimum of 15 percent by weiynt
greater than ¥ inches in diameter, and a maximum OF
percent by weight less than 5 1nChes 1n Clameter.

e : . high change
(3) The riprap shall be equipment placed. 7ov Y J
prap quipment p 70 59, }
~(4) 1In Section €, Design of the Grout Mix, the Contractor shall
. i be responsmle for proportioning the mix. The grout shall
consist of Portland cement, fine ano coarse ayyregate, water
and an air entrammg agent. The cement content shall be
> /2 bags percubic yara of concrete. The maxmium nominal
size of coarse aggregate shall be 3/4 inch. The slump shall
‘be within tne range of & to 10 inches, The air content (by
volume) of the grout mixture at the time of placement snhall
pbe five (5) to seven (7) percent. At least five (%) days
-prior to placement of the.grout, the Contractor shall furnish
the Engineer with a statement of the mix proportions for
" approval.

(5) Cement shall pe Type 1I or Type IIA.’

-(6) Tne grout mix shall be integrally colores. The color grout

'~ shall blend witn the natural eartn tones at the site and can
be produced using Davis Colors' miami Buff adoitive or
similar quality products produced by Colorful Aomixtures oOr
L.M. Scofield. The color tone of the goruted mix shall pe
approved by the Engineer prior to full production. .

(7) Grout snall be placec such that a smooth surface is not
: created. Rock .edges shall protrude 2 to 4 inches above tne
grout surface upon ccnpletmn of the grouting process.

Payment for drainfill end transition fill material where
calleg for uncer the grouted rock riprap is made under the
"Drainfill Specification", Construction Specification 24.
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4 4 4
- Worksheet 4: Graphical Peak Discharge method

. . Project fWC 2D /@o/"\}’ By ZCC Date S-9-47
" Location kx <t Stk Tn)ﬁ ;E Qllg e d Dt Checked@' Date g(B?

+ Circle one: Present Developed

. ‘ - 3 Ccheck vasin Carj’c(
1. Data: . (gox 5= 42@— arca 7 el 7E-55
: L 5
Drainage area ...eveeeus A L0002 mi* (acres/640)
. Runoff curve number .... CN = 74 (From worksheet 2)

Time of concentration o T = 2 AL hr (From worksheet 3)
Rainfall distribution type = 77 (I, IA, I11)

Pond and swamp areas spread 2
throughout watershed eeeee. = ~ percent of Am (__"Tacres or mi“ covered)

Storm #1 Storm #2 | Storm #3

2. Ftequency ...;..'.....O.............Q.... yr /@
30 Rainfall’ P (za-hour) oo 00O OCOIPLOESIOPOIEOIOOIOEOIOSTS 1“ 6'0
4, 1Initial abstractionm, Ia tecesecscsnscsons in - Qéé?'

(Use CN with table 4-1,)

50 Compute Ia/P 000000000000 CORPRLOIOCOIOIOBOIORORTIOGTDS &r//

6. Unit peak discharge, Q, secceccccccssccss csm/in ?‘_‘)’ﬂ
(Use T, and Ia/P with exhibit 4- )

. ¥ .
7. Runoff’ Q ......‘.......'..............l. 1“ 3%@

(From worksheet 2). 72J/<_ 2~
8. Pond and swamp adjustment factor, l-"p voee /0 ]

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

9. Peak discharée. qp L Y R NNy cfs ) Z 76

(Where QP = quAmQFp)

D4 (210-VI-TR-55, Second Ed., June 1986)
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COMPUTATION SHEET
SCS-ENG~523 Rev. 8-69

U S. DEPARTMENT OF AGRICULTURE
'SOIL CONSERVATION SERVICE

::ATE 42 DATE m ¢ “bE —
Zee [~2&= Pi;

e B

. {_____ ;

A

4

2 Coite

D A R e o e S e

T B T e S e e e

[P - Sy

EXTERNAL
PIFE LORD
AHD
YERTICAL
DEFLECTIOHN

* [HPUT DATA »
FILL DEPTH=3.23 FT

FIPE 0.D.=18.688 N,

S0TL UH.WT.=129.88 LB/CF
POINT LOAD=28,902,68 LE°
SOIL MOD.=1,860,88 PS!
£=34.608, 680,88 P5I

NALL THIK.=B 93T IX,
THPACT FACT=1,28 QU2

RESULTS AT 3.3 FT.
TOP OF PIPE DEPTH
LL=1,494,58 LB/FT
IL=585.08 LB/FT
TL=2,879.55 LB/FT
V. DEF=5.35 IN.

% DEF=1,97%

CHE Y DATE JOB NO.
%L 2/ 87

'7915 e

zzégjfér;zy;svnqzﬂ~

. ;ifaanazrnar-,'-
__;::.{ L0 4o e iy

_f,g,_i_-___* e / /f/ im0 2 ﬁ/oracd over.

— /"}:" L]
.:I i R




COMPUTATION SHEET U.s. DEPARTMENT OF AGRICULTURE

SCS-ENG~523 Rev. 8-69 SOIL CONSERVATION SERVICE
STATE PROJECT
Az s ook -

:Z_ - DA';E é* A cnsc DATE [ / 97 JOB NO.

SUBTEST % Fomn M@_ﬁ_@gf_f_/g_a_/e!{/___ﬂfﬂ_é_i—;__&—_

i

I d‘S’;{r%@ 337‘% 4”4/7475 ,-74 5/5;*3353

_~__ _i# ,‘%Z 7,1 7/ e w?/*/:ép__,ﬁ-j_h. ‘

"““"“"“"T‘"“"‘"“

”"_*‘—_I'_’ -t -v—-*,.:t_. S f._ . .._' e i._ B _’.._’ e e e .1 *—"‘"—"f _"T,- A _*
“m*_ o ﬁm“" N “"." T “}”"*' = « THPUT DATA ¢
S TN S s Bt FILL DEPTH: _z_a_n_r_;
e T Ry e T PIPE 0.D.=15.08% 1N

SA’%” - » -l”/‘% . SOIL UN.HT.=128.88 LB/
335720 : /  POINT LOAD=28,998.88 L°°
352 20 , Z SOIL NOD.=1,898,88 P4l
F=30,409,099.88 PS] -
343—:32 ‘;’; WALL THIK.=9.8528 IW,
38 . INPACT FACT=1.28
F95 700 S
/2 790 7 RESULTS AT 1.8 F7.
Y25 +OO 7 TOP GF PIPE DEPTH
@ 740 750 : Ltz L
A5700 7 TL12,686.87 LB/FT
470 #00 - Cheres 16 TR
A V. DEF=2.14 IN.
YRS 700 /1 % DEFs1L87
%DEF >5%
TRY AGAIN...
* INPUT DATA #
FILL DEPTHzZ.B8 FT
PIPE 0.D.=18.094 IH.
| _ I SOIL UN.WT.=120.98 LB/57

I M B POINT LOAD=28,008.69 LB:
S N LSRN DO WIS O St DU AL SOIL NOD.=1,099.09 PSI !
Nl b b L s o E<30,000,600.00 PS]

: 4 S WALL THIK.=8.8528 TH.
- I j {777 "~ INPACT FACT=1,28
' : S T : - T J] .

. S - e —t S el RESULTS AT 2.8 FT.

S AU S S ! G N SO G S B G TOP OF PIPE DEPTH
I i R LL=2,713.26 LB/FT
oo L S S S B IL=360.88 LE/FT

| Cor e e TL=4,873.26 LB/FT

¥. DEF=8.69 IK.

‘ % DEF=3.83%




Useful tables 463

}
ning 5-in. bars Table 1.3. Wire and sheet-metal gages .
British
. . New 5
: American P Imperial
Jin. Nameof | U.S. Standaed The U.S, g Brown B ™ | o Enalish
. sage gage’ . wire gage X Shar sheet & "y
- i wire gage hoop ‘.s.e ‘.'tg::c::r‘i
-5101.5111.512(.513{.514{.515
. ) Uncoated steel Steel wire |} Nonferrous Iron and
: 1. j Principal "sheets and exoept " slicets and | steel sheets Wire
.7]37.9138.5{38.4]38.7/30.0139.2130.4/30.6 wee light plates music wire wire and hoops
37.4]37.7|37.8138.1138.4138.6/38.8139.0 — —
; Weight, | Approx.
'GN.‘O oz =er‘ thocke Thickness, in.
‘o. sq ft ness, in.
2/0 0.4900 | ...... 0.6666 0.500
6/0 . 0.4615 0.5800 0.6250 0.464
5/0 0.4305 0.5165 0.5883 0.432
‘4/0 0.3938 0.4600 0.5416 0.400
3/0 0.3625 0.4096 0.5000 0.372
2/0 0.3310 0.3648 0.4452 0.348
0 | ciecee | oaenne. 0.3065 0.3249 0.3964 0.324
1 seeses sesvee 0.2830 0.2893 0.3532 0.300
2 csaeee 0.2625 0.2576 0.3147 0.276
3 160 0.2391 0.2437 0.2294 - 0.2804 0.252
4 150 0.2242 0.2253 0.2043 0.2500 0.232
3 - 140 0.2092 .2070 0.1819 0.2225 0.212
6 130 0.1943 0.1920 0.1620 0.1981 0.192
7 120 0.1793 0.1770 0.1443 1764 0.176
8 110 0.1644 0.1620 0.1285 0.1570 0.160
9 100 0.1495 o !483 0.1144 0.1398 0.144
10 90 0.1345 0.1350 n.1019 0.1250 0.128
i1 . 0:1196 0.1205 0.0907 0.1113 0.118
12 70 0.1 0.1055 0.0808 .0991 0.104
13 0.0897 0.0915 0.0720 0.0882 0.092
14 50 0.0747 .0800 0. 0.0785 0.080
15 45 0.0673 0.0720 0.0571 0.0699 0.072
16 40 0.0598 0.0625 0.0508 0.0625 0.064
17 36 0.0538 0.0540 0.0453 0.0556 0.056
18 32 0.0478 0.0475 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 0.0329 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 © 0.0226 0.0278 ~0.024
24 16 0.0239 0.0230 0.0201 0.C248 0.022
25 1 0.0209 0.0204 0.0179 0.02 0.020
26 12 0.0179 0.0181 0.0159 0.0196 0.01
27 11 0.0164 0.0173 0.0142 0.0175 0.0164
28 10 0.0149 0.0162 0.0126 0156 0.0148
9 0.0135 0.0113 0.0139 0.0136
- 30 '8 0.0120 0.0140 0.0100 0.0123 0.0124
31 7 0.0105 0.0132 0. 0.0110 0.0116
32 6.5 0.0097 0.0128 0.0080 0. 8 0.0108
33 6 0.0080 0.0118 0.0071 0.0087 0.0100
34 8.5 0.0082 0.0104 0.0003 0.0077 0
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 0.0085 0.0045 0.0054 0.0068
38 4 0.0060 0.0080 0.0040 0.0048 0.0060
. 89 ] ...... Cereesa 0.0075 - 0.0035 0.0043 0.0052
. conees | eveees 0.0070 0.0031 0.0039 0.0048
. . U.8. Standard gage is officially a weight gage, in ounces per square foot as tabulated. I
. . \ .




1. STEEL SEWER PRODUCTS

Round

Pipe Arch

‘l’gg@le 11 Sizes, Corrugation Profiles, Thickness and Shapes

" Available for various Types of Steel Pipe.

. Size . Specified - -
Type of Pipe (Diameter Conugation Thickness Shape
- o Span) Profile Range -
Comugated 4-18inch 1 xVe inch 034-064inch | Round
Steel Pipe 12-96.inch 2253 Yz inch 040-.168 inch Round, Pipe Ach**
{Helical and 48-144 inch 3x1inch ,064-.168 inch Round
Annylar Pipe) . 125x 25 mm* -
48-120 inch 3x1inch 079-.168 inch Pipe Arch -
o 125x 25 mm' ,
Strictural 5 foet thiu Bx2inch ©.109-280inch | Round, Pipe-Arch
Plate Pipe 26 feet s Elliptical, Arch, and
& larger ) . Other Specia! Shapes
* Awailable only in helical pipe **Sizes shown are for equivalent round pipe

' _1_'a‘b|§, 12 Handiing Weight of Corrugated.Steel Pipe (1% x % in)

Estimated Average Weights — Not for Specification Use)

Approximate Pounds Per Linea! Foot
(Weights will vary slightly with Fabricated Method) .-
Inside Specified - g
Diameter Thickness ) Full-Coated
In Inches In Inches Galvanized Full-Coated and tnvert Paved
4 0.034 1.7 23 )
0.040 21 2.7
0.052 26 33
0.064 33 42
] 0.034 25 35
" 0.040 30 490
0.052 39 49
0.064 48 59 .
8 0.034 34 47
0.040 4.0 53
0.052 5.2 65
0.064 6.3 16
10 0.034 42 58
0.040 49 65
0.052 6.5 81
0.064 17 93
12 0.034 50 10 85
. 0.040 59 19 94
0.052 16 9.6 111
) 0.064 94 114 129
15 0.034 6.7 86 105
0.040 13 9.7 116
0.052 85 11.9 138
0.064 17 141 16.0
S 18 < 0,034 14 103 125
: * 0.040 8.8 11.7 139
< 0.052 114 143 16.5
- 0.064 140 16.9 19.1

HANDLING WEIGH1

" Table1-3 Handiing Welg

Note: Perforated Sub-Drains will weigh slightly less.

Estimated Aver
Wside | Specified |
Diameter Ti?izckness
In Inches In Inches
12 052
.064
0719
15 052
064
079
18 052
064
078
2 052
.064
.079
24 052
064
079
30 052
064
079
36 052
064
079
a2 052
064
079
48 052
064
079
L) 064
079
60 079
109
66 109
138
12 109
138
8 108
138
8 109
138
90 109
138
.168
9% J38
.168
.:ank seam construction only; w
For other coatings or finings the
Note: Pipe arch weights will be the
For example; for 42 x 29, 23¢

Smooth stee! lined CSP weig
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COMPUTATION SHEET : U. S. DEPARTMENT OF AGRICULTURE
SCS-ENG-523 Rev. 8-69 » SOIL CONSERVATION SERVICE

STATE ﬁ : PROJECT

DATE ~JCHEC TE JOB NO.
. v zec  PVe-p7 TTERE  [PT2/87

SUBJECT /)'Le Ya? /ér /)41”) | SHEET ‘ J or {a

Ez_ (eST Sicde T lets

2 . : . ‘ i i [ ,
R S e e e b e d - —i— et —-—‘ - -§—-—-— : - : sl et
L;,_,_ KJS‘E .S’/‘/ - [ S

/;5»% é’« AR ) ;717' |
S 1‘/52 T'g'//xl/l'lf/ am/-e#/ 4/:// Ze 3/ f;a oé.:;r”%:f /; QZ/ “

'J-"”b‘.v mwﬁ_*-{—“? ! ‘

P S -

__M mm /Sreve ) Jﬂ-r-r/py — % NETREN f

2.002 47
2,05 SO
0.02 o7
205 1A
# 200 ¢

® S 4+ Grepory 1
5%;05‘
) = D ¥ g
S = 0.048
Dis = ?(b,0¢4/=0,¢32mm 2O, Zmm 2k

rfffWiijg%.é' e A
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