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PREFACE

Report No. CB-5 is a selection of reusable base drawings and stand-
ard drawings commonly used by the Canals Branch, Division of Design,
Office of Chief Engineer, Denver, Colorado. These drawings incorpo-
rate current design practices as used in the Canals Branch and as
outlined in the Reclamation Manual, Volume X, Design Standards No. 3,
CANALS AND RELATED STRUCTURES. Basically, it is intended that these
drawings be used for open waterways or structures with a capacity of
100 second-feet or less, although in some cases a larger capacity is
indicated.

Reusable base drawings included under Part I of this report are
intended to be used in planning and to produce specifications or
construction drawings for open waterways and related structures.
These drawings will be updated from time to time to reflect tech-
nical advances and current practices. A finished drawing suitable
for specifications use may be obtained by completing the title and,
in most cases, recording tabular values for variable factors on a
reproducible print. The originals of these reusable base drawings
are maintained by the Canals Branch.

Also included in this report under Part II are some of the more
commonly used USBR Standard Drawings. The originals of these draw-
ings are maintained by Drawing and Data Files of the Office of
Chief Engineer, Denver, Colorado.

The design engineer who uses these drawings must realize that sound
engineering principles must be exercised in the selection and utili-
zation of these drawings and that structural limitations not neces-
sarily shown on the drawings may apply. BEFORE THESE DRAWINGS ARE
USED ON A PROJECT THEY SHOULD BE REVIEWED TO DETERMINE WHETHER THEY
ARE APPLICABLE. TIF NOT APPLICABLE, NEW DRAWINGS SHOULD BE DEVELOPED.
The use of drawings in this report in no way relieves the design
engineer of his responsibility to prepare functional, economical
designs.

The August 1970 revision consists of the addition of a few draw-

ings and minor changes and updating for many of the reusable base
drawings. This revision reflects the changes that have been made
on the drawings since the March 1968 printing.



PART I
REUSABLE BASE DRAWINGS

Movable Weir

File
number Title of Drawing Page
CHECKS
100.10 Concrete Checks - Type 10 1
100.20 Concrete Checks - Type 11 2
100.30 Concrete Checks with 1.5' 3
Drop - Type 13
C 100.40 Concrete Checks with 1.5 4
Drop - Type 14
CHECK-DROPS
C 110.01 Check Drop - Type 1 5
C 118.02 Check Drop - Type 2 6
¢ 110.03 Check Drop - Type 3 7
C 110.04 Check Drop - Type 4 8
C 110.05 Check Drop - Type 5 9
C 110.06 Check Drop - Type 6 10
C 110.07 Check Drop - Type 7 11
C 110.09 Check Drop - Type 9 12
C 110.10 Check Drep - Type 10 13
C 111.02 Check Drop - Type 2 - With 14
Movable Weir
C 111.03 Check Drop - Type 3 - With 15



PART I - Continued
REUSABLE BASE DRAWINGS

File

number Title of Drawing Page

C 111.04 Check Drop - Type 4 - With 16
Movable Weir

C 111.05 Check Drop - Type 5 - With 17
Movable Weir

C 111.08 Check Drop - Type 8 ~ With 18
Movable Weir

C 111.09 Check Drop - Type 9 - With 19
Movable Weir

DROPS

C 120.10 Rectangular Inclined Drops - 20
Type 1

C 120.20 Rectangular Inclined Drops - 21
Type 2

C 220.10 Rectangular Inclined Drops - 22
Canals and Laterals

C 220.20 Rectangular Inclined Drops - 23
Wasteways and Drains

C 122.05 Baffled Apron Drop - q = 5 cfs 24

C 122.12 Baffled Apron Drop - q = 12 cfs 25

C 122.20 Baffled Apron Drop - q = 20 cfs 26

C 122.30 Baffled Apron Drop - q = 30 cfs 27



PART I - Continued
REUSABLE BASE DRAWINGS

File
Number Title of Drawings Page
124.00 Concrete Vertical Drops 28
C 125.00 Pipe Drop 29
ENERGY DISSIPATORS
130.00 Stilling Pool 30
C 131.00 Baffled Pipe COutlet 31
132.10 Baffled Outlet - Types 1 and 2 32
C 132.20 Baffled Cutlet - Types 3 and 4 33
132.30 Baffled Outlet - Types 5 and 6 34
132.40 Baffled Cutlet - Types 7 and 8 35
132.50 Baffled COutlet - Types 9 and 10 36
TURNOUTS
C 140.10 Pipe Turnouts - Types 2, 3, and 4 37
C 140.30 Pipe Turnouts - Types 7 and 8 38
C 142.20 C.H.0. - Type 2 33
€ 142.21 C.H.0. - Type 2 with Road 40
Crossing
142.40 C.H.O0. - Type 4 41



PART I - Continued
REUSABLE BASE DRAWINGS

File

number Title of Drawing Page

C 142.41 C.H.0. - Type 4 with Road 42
Crossing

C 142.50 Turnout - C.H.0. - Type 14 43

WEIRS

C 144.10 Concrete Weirs 44
Capacity 3 to 20 Second-Feet

C 144.20 Concrete Weirs 45
Capacity 21 to 100 Second-Feet

C 144.30 Concrete Farm Weirs 46

C 144.40 3' Weir Box 47

C 144.41 3' Weir Box with Road Crossing 48

C 144.50 4' Weir Box 49

C 144,51 4' Weir Box with Road Crossing 50

DIVISION BOXES

C 146.10 Pipe Division Box - 51
Types 1 and 2

C 146.20 Pipe Division Box - 52
Types 3 and 4

C 146.30 Pipe Division Box - 53

Types 5 and 6



PART I - Continued
REUSABLE BASE DRAWINGS

File

number Title of Drawing Page

C 146.40 Pipe Division Box - 54
Types 7 and 8

C 146.50 Pipe Division Box - Type 9 35

C 146.60 Pipe Division Box - Type 10 56

C 147.10 Division Box - -Types 1 and 2 57

C 147.20 Division Box - Types 3 and 4 58

C 147.30 Division Box - Types 5 and 6 59

C 147.40 Division Box - Types 7 and 8 60

C 147.50 Division Box - Type 9 61

C 147.60 Division Box - Type 10 62

PROTECTIVE STRUCTURES

C 150.10 Drainage Inlets 63
C.M.P. on Concrete Lining

C 150.20 Drainage Inlets 64
Corrugated Metal Pipe

C 156.30 Berm Drainage with C.M.P. 65
Outlets

C 151.00 24" Dia. Evacuation Conduit 66
Inlet and Pipe Collar

C 152.10 Pipe Flume Crossings 67

C 152.20 Irrigation Crossings 68



PART I - Continued
REUSABLE BASE DRAWINGS

File
number Title of Drawing Page
C 152.30 Steel Pipe Irrigation Crossings 69
C 154.10 Concrete Pipe Culverts 70
C 154.20 Culverts 71
ROAD CROSSINGS
C 156.10 Road Crossings 72
C 156.20 Double Barrel Road Crossings 73
30'" to 60" Dia. Concrete
Culvert Pipe
C 156.30 Corrugated Metal Pipe Road Crossings 74
TRANSITIONS
C 160.10 Concrete Transitions - Type 1 75
C 160.20 Concrete Transitions - Type 2 76
C 160.21 Concrete Transitions - Type 2L 77
C 160.22 Precast Concrete Pipe Culvert 78
Transitions - Type 2
C 160.30 Concrete Transitions - Type 3 79
C 160.32 Precast Concrete Pipe Culvert 80
Transitions - Drop Inlet
C 160.40 Concrete Headwalls 81



PART I - Continued
REUSABLE BASE DRAWINGS

File
number Title of Drawing Page
C 161.10 Control and Pipe Inlet 82
C 161.20 Check and Pipe Inlet 83
C 161.56 Pump Discharge Line Transition 84
i5" to 78" Dia. Precast
Concrete Pipe
PIPE APPURTENANCES
C 162.10 Precast Pipe Embedment 85
C 162.21 Bends for Precast Concrete 86
Culvert Pipe
C 162.22 Precast Concrete Pipe Bends 87
12" to 72" Dia. - Head 0 to
100°
C 162.23 Bends for Precast Concrete 88
Pressure Pipe
C 162.24 Bends for Pressure Pipe and 89
Pretensioned Concrete Pipe
C 162.25 Bends for Asbestos-Cement S0
Pressure Pipe
C 162.40 Pipe Collar Details 91
C 162.50 Concrete Pipe Vent 92
C 162.60 Concrete Backfill Under Embankment 93
C 162.70 Precast Concrete Pressure Pipe 94

Reinforced Concrete Encasement



PART I - Continued
REUSABLE BASE DRAWINGS

File

number Title of Drawing Page

C 163.10 Blowoff - Noncylinder Precast 95
Concrete Pipe

C 163.20 Manhole and Blowoff - Cylinder 96
and Noncylinder Pipe

C 163.30 Manhole and Blowoff 97
Monolithic Concrete Pipe

CANAL SECTIONS

C 170.10 Typical Laterai, Wasteway 98
and Drain Sections

C 170.20 Typical Sections for Canals, 99
Laterals and Wasteways

C 170.30 Typical Lateral, Wasteway, and 100
Drain Sections

C 170.40 Transitions for Concrete Lining 101

C 170.50 Seeding - Typical Sections 102

MISCELLANEQUS

C 190.10 Typical Protection 103

C 190.20 Weep Hole 104

C 190.30 Rubber Waterstop Intersections 105



PART I - Continued
REUSABLE BASLE DRAWINGS

File

number Title of Drawing Page

C 190.40 Adjustable Crest and Air Vent 106
for Siphon Spillway

C 190.50 Weir Gage Installation 107
Q = 15 cfs Max.

C 190.60 Fence Crossing 108

C 190.70 Fencing Details -~ Steel Posts 109

C 190.80 Fencing Details - Wood Posts 110



PART II
STANDARD DRAWINGS

File
number Title of Drawing Page

103-D-1056 Pipe Earthwork Details - Precast 111
Concrete or Asbestos-Cement
Pipe - Earth Excavation

103-D-1057 Pipe Earthwork Details - Precast 112
Concrete or Asbestos-Cement
Pipe - Unclassified Excavation

103-D-1058 Pipe Earthwork Details - Precast 113
Concrete or Asbestos-Cement
Pipe - Earth or Rock Excavation

103-D-1059 Pipe Earthwork Details - 114
Pretensioned Concrete Pipe -
Earth Excavation

103-D-1060 Pipe Earthwork Details - 115
Pretensioned Concrete or Steel Pipe
Unclassified Excavation

103-D-1061 Pipe Earthwork Details - ‘ 116
Pretensioned Concrete or Steel Pipe
Earth or Rock Excavation

103-D-1062 Pipe Earthwork Details - 117
Monolithic Concrete Pipe -
Earth Excavation

103-D-1063 Pipe Earthwork Details - 118
Monolithic Concrete Pipe -
Unclassified Excavation

103-D-1064 Pipe Earthwork Details - 119
Monolithic Concrete Pipe -
Earth or Rock Excavation

40-D-6036 Pressure Pipe - Typical Trenches 120

103-D-1044 Flap Valve Weeps 121

103-D-828 Typical Unlined Sections for Canals 122

and Laterals

10



PART II - Continued
STANDARD DRAWINGS

File
number Title of Drawing Page
103-D-1043 Typical Earth-Lined Section 123
103-D-1042 Properties for Concrete-Lined 124
Canals - Standard Sections A-1
and A-2
103-b~630 Properties for Concrete-Lined 125
Canals - Standard Sections B-2,
B-3, B-4, B-5, and B-6
103-D-632 Buried Membrane Lining 126
40-D-5927 Safety Ladder Rungs for Concrete- 127
Lined Canals
40-D-6112 Safety Ladder for Concrete-Lined 128
Canals
40-C-71 Enameled Weir Gages 129
222-D~-14596 Adjustable Weir W = 2' and 3' 130
40-D-3734 Movable Weir - Q = 6.5 131
40-D-5563 Movable Weir - Q = 15 cfs 132
40-D-6022 42" Two-Rail Handrail 133
40-D-6023 42" Three-Rail Handrail 134
40-D-6002 16" Steel Ladder 135
40-D-6003 18" Steel Ladder 136
40-D-6004 18" Steel Ladder 137
Pipe Side Rails
40-D-5931 Pipe Safety Barrier 138
40-D-5651 Trashrack - Grating Type 139

11



PART II - Continued
STANDARD DRAWINGS

File
number Title of Drawing Page

40-D-2867 Rubber Waterstops - Types A, B, 140
G, and H

40-D-7004 General Notes and Minimum 141
Requirements for Detailing
Reinforcement - Class 40 and
Class 50

40-D-6123 General Notes and Minimum 142
Requirements for Detailing
Reinforcement - Class 60

40-D-5241 Precast Concrete Pipe Joint - 143
Unreinforced Band - Type A

40-D-5242 Precast Concrete Pipe Joint - 144
Reinforced Band - Types B and B-1

40-D-5243 Precast Concrete Pipe Joint - 145
Type C

40-D-5129 Monolithic Siphon Barrel - 146
Elliptical Hoop Reinforcement -
Contraction Joint with Rubber
Waterstop

40-Db-5130 Monolithic Siphon Barrel - 147

Two-Layer Reinforcement -
Contraction Joint with Rubber
Waterstop

12
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14 175 | 60" x 60" | 9 [0t 5-3"14-0'| 3-d"| 307" |5~ 17| 18.6 | 1880 720

15 |147] 72" x 42" | 7" 120" 3'9"| 9-6 28"~ 1" 575" | 13.3 1400 620

16 [168 1 72" x 48" | 77 |12-10"[4-3"[10-0'| 18" | 29-7" 15-9" | i4.6 15i0 660 CONCRETE CHECKS - TYPE 11
17 |78 | 72" x 51" | & |i2%0"| 4-6"| 130} 3-0"| 30 -4" 570" | 7.3 | i790 670

* When g gate of specific height is nat availoble, o gate
with next greater ovoiloble height sholl be used with

** Two gotes required for eoch

check.

appropriate frame height.

€ 100.20

TRACED . _ T

CHECKED . icon oo APPROVED __ _

. . _RECOMMENDED- .

CHIEF, CAN.
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! reinf. not shown - " R
% ‘~-2-7%'Layers of asbestos sheet packing. Graphite on\;
one side only with graphite surfeces in confact =~
BL‘>- - f SECTION C-C 4 ’
SECTION D-D 1#'Dia. Std. pi  NOTES i1
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PLAN b I e ) 2 Tk | 25 T ) 7/ handrail post reinforcement, see 40-D-6123.
o T T g T;Y-» el ; Outer face tronsverse bars. fo be continuous in walls and fleers.
‘ VI =TT/ C B ; ‘;‘ 'C , ? — a_( Thickness of concrete fo vary uniformly between dimensions
5:;33 R .---€ Pipe handrail post connections, see details ---—--——_.______ N Y * S G T e --».-3-9_ shown.
53 ﬁ I S N b ; {:} {: - : %. 2 Place grouting mofar as directed on top of asbestos sheets fo
&2 [| -~i2"Std pipe handrail <9 A ¥ ) i Sy — g{,- J—f}:'—m . ; K provide firm bearing surfaces for precast deck.
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gi"; Precast concrete deck §5i’ o ' : ’ el 5 Plote-r"  p<-- 77> ~--2°x6" Anchor bolfs with square neads, Surface Elevation.
a: a3 neacs, , ’ )
§:§ reinforcement not shown-\\ :E PLAN OF PRECAST CONCRETE DECK hex. nuts gnd cuf washers. Project iz Gate frame height meosured from € of gate opening.
S ’31" 7 Si
S8 . Top of bank 8- N 2:% - S PIPE HANDRAIL POST CONMNECTION DETAILS
’/ >y 25 PR
sF o Iy 29
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y. | control s Y 1] check wall R d .
pr—— S ¥ ‘tofy\—fl | TRl SLIDE GATE STANDARD DIMENSIONS ESTIMATED QUANTITIES REFERENCE DRAWINGS
; ; 1 ~ " R WSC |REMARKS
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- : g H / 0 ——— T 7 a T Tt . .
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. G Y fB — ol = S with flothead belts- : 2 |15 368" o' | 3-0] 20| 6-6] 12-0° 56| 24| 8 6 |24 | 6 |42 | 500 | 200
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. . e N M RSl R 2 e (R EN PO BeTE RSUE RUVE RS R
1 _, 4"Dio.x 5" Heoded onchars, weld to ongle. 5 2114615 S 1d-0l 21" |7-0'| 13-3" |62 24 18" |6 |24 |6 | 48 | 555 210
L "X Minimum 3 onchors required:, 6|28 43”;(24" e‘ 40 23" 761 [4-9 |6 24 |8 6 247 |57 | 630 230 @ auwavs THink SAFETY 1
q,:§ T o e 7 135]48%30" {6 |4-0|2-9"18-0] 16-3" |7-8"2-6"| 6 | 8" |24 | 7" | 7.2 | 735 245 —
! i ) e “ ey T 42 T AL T T T o 2" 128 2~
! l‘-<f—~—2*4————><‘15 Max:+15Ma¥—.>y I~<—2 8 | 42 48”)‘36" 6’ 41 0: 313‘ 8, 6” ’7‘ 9" 5’ 7'2_6” 9" 8" 26” 8" 9.2 895 285 DEPARTMU:fJ;EgFSTC:LTEISNTERIDR
! : ; 'l 35160%24 6 5’_0' 2,..3" 71‘6” 15-9 7-5" 24 8 6 24 7 6.0 665 275 BUREAU OF RECLAMATION
L, : l TTT T 10 |43 |60"x30" | 6' |'5-02'-9| -0 17-3" |575"[26"| 87} 8 |24 | 7" 76 | 770 315
4 @10 Both ways inouter ! S I L 1 |52 [60"r36"| 6" |5-0|3-3"| 8-6| 18-9" |sTil|z-6|19 |8"|26|8 |96 | 940 | 335
! foce of walls and floor ! S e e = B PR EPUR TRSE e Tt L8 LS m s R s e -
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o 4 f@/_&_‘9?0!/,}1015,_//_7,//_7/_7_;’5?,‘_,_; o oo 7). 13 |53 [72%30" | €' 16-0| 2-9’[ 6~0'| 183" [5°9'12-6'| 9 | 8 |24 |7 |82 | 800 | 320 TYPE I3 )
ace of floor when t,is 8 #(2-2) oo * 14 | 63|72x36"| 6" 16-013-318-6] 19-9 [6-312-6]9 |8 |26]|68 |100] 990 345
L Min. ° BRAWN E.C._ ___ __BUBMITTED ol o e e
SECTION A-A4 i rsg Mox. * When o gote of specific height is not oveiloble, o gote with 5] RECOMMENDED - — - — o e
GATE FRAME GUIDE DETAILS next greoter ovgiloble height sholi be used with oppropriate frame height. S APPROVED __ _ . o .
- CHIENF, CANALS BRANGCHM
© OENVER , COLORADO
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“ay £ |'>' oy Precast concrete deck-~, N F T
—‘_‘{—T ; T - i s '\ ¥ ik Reinf not shawn-"
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_‘9\ i " o :i N \2-; Layers of asbestos sheet packing, graph/fp on cne side on/}J // fur precast deck
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————— 10.0" Earth fransition —==~~+ BN st
i ) -
; gl | SECTION ¢-C
i 10" b - g e " M SECTION D-D : ;[% -5 Nl NOTES
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e M= 7’ r<-~—~3' o" S %4 @10 Each face. Gend b e o LY 3 R ——— o ¢ e c+(2- 2) ____________ = Set f/. stp that top of check wall is at confral water surface
- T ! y 7 Fach face. Ben 4 jba elevation.
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4 | ® { ONE REQUIRED ) . 7€ Mox. (ONE REQUIRED )
— 7 S S I DR LI -y s 0 G #4 L ongit @ 10" spaced X
. io} Ve sl N g,gngg 10 o . sraluax| SLIDE GATES STANDARD DIMENSIONS EST. QUANTITIES
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1A ’___ﬁT ﬁ__:__x B <L 3\ o 2 L 2 ’ HEGHT |wT.| B L C L L | M s X |euvps:® ps | ies.
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El ; | -~ oo | O - ‘ 2|7 236 |7 |7-i0| 32|86 -4 1 679" .
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K & ey - X P e >-T<—-x--—\¢ . 4198| 4248 |7 |7-10)4-313-0'13-0"| 24-7" | 7-10" | 159 | 1520 | 485
B S 5 ' ' slit0] 42754 | 8 |7-074%9"[13%6"| 30" 26~/" | 5-0" | 7.3 | 1650 | 555
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not shown s When a gate of specified height is not available, a gate with next greater availoble

SECTION A-A

PIPE HANDRAIL POST

height shall be used with apprcpriate frame height.

CONNECTION DETAILS %3 Two gates required each check.

Ci100.40

DRAWN_W.A.X.
TRACED. __

CHECKED.
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PLAN OF FRECAST CONCRETE DECK
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SECTION E-E

Hondraoil
not shown~,_

Assemble gate guides
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TYPICAL SLIDE GATE

SECTION C-C ASSEMBLY
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ELEVATION D-D
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heads, hex. nuts, and cut
washers. Project 15"y
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pipe
il post

PIPE HANDRAIL POST CONNECTION DETAILS

~ 4" Dig. x 5" Headed onchars,
weld fo angle ~= - _

[ S
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GATE FRAME GUIDE DETAILS

(2 REQUIRED)

o
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It

16

4
Loyers zr)f asbestos sheet po

deck

_~Ploce grouting mortar as
\_\/’ directed on top of asbestos
N sheets to provide firm bearing

c,king. Graphite \\ surface for precast concrete

ESTIMATED QUANTITIES

Concrete in structure . ____ . _______ 3.5 Cu.Yds.
Reinforcement steel

NOTES
Chomfer all exposed corners 42',' uniess otherwise shown.
For general nates and minimum requirements for detailing
reinfarcement, see 40-D-6123.
Gate frame height measured from € of gate opening.
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)
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SCALE OF FEET

SECTION D-D

.4"Dia x5" Headed anchors,

weld to angle ~

e

~~~~~~ A3 g - e

GATE FRAME GUIDE DETAILS

shown.

(2 REQUIRED)

-I3"Std. pipe
handrail post

,

ig”x 6" Anchor bolts with squore heads,
hex. nuts, and cut washers. Project 3"

PIPE HANDRAIL POST CONNECTION DETAILS

I

-7 Cl
L
~ L
T %
/o -- N Mo %y 7 . .
L S A — 1Ot iNvetse T, N OIAN SIS 4 . -Ploce grouting martar os
e 747N 213 - Sy<75-> "~ "~27 6 directed on fop of asbestos
' o | _ = sheets fo provide firm bearing
| P surfaces for precast cancrete

.
A “
RE¢ 2-£ Loyers of osbestos

A
sheet pocking. Graphite

deck.

on one side anly with graphite surfaces in contact
SECTION E-E

.-rExtend vertically and/or /afera{jy
with plain concrefe as directed.

Assemble gate guides with
flathead bolts ——--~—~-

|
TYPICAL SLIDE GATE
ASSEMBLY

ESTIMATED QUANTITIES
Concrete in structure. . - __________ 3.7 Cu Yds.
Reinforcement steel ___ - _ . . __ _____. 400 Lbs.
Miscellaneous metal_ . _ _ __ __ ____ __ __ 200 Lbs.

NOTES

Chamfer all exposed corners ¥, uniess otherwise shown.

Far general notes and minimum requirements for defailing
reinforcement, see 40-D-6123.

Gate frame height measured from € of gate opening.
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”“.W’ handrall post
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-2"x 6" Anchor bolts with square heads, i
hex.nuts, ond cut washers, Project [z.

PIPE HANDRAIL POST CONNECTION DETAILS
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-1z Cl.

_>———Place grouting mortaras

N
N

directed on top of osbestos
sheets to provide firm bearing
surfoces for precast concrefe

- deck.

Assemble gate guides with
fiathead bolts----——-===" -

TYPICAL SLIDE GATE
ASSEMBLY

ESTIMATED QUANTITIES
Concrete in structure. e 406 CuL Y S
Reinforcement steel___ -
Miscellaneous metal ___._. ___ . ___________ ... 210 Lbs.

NOTES
Chomfer all exposed corners 41',’ unless otherwise shown
For generol notes and minimum requirements for defailing
reinforcement, see 40-D-6/23.
Gate frame height measured from € of gate opening.
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TYPICAL SLIDE GATE
ASSEMBLY
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Reinforcement steel_ ___ ___ ____________. 580 Lbs.
Miscellanegus metal_______ _ ____________ 210 Lbs

NOTES

Chamfer all exposed corners 3. unless otherwise shown.

For general notes and minimum requirments for detailing
reinforcement, see 40~ 0-6/23,
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[
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SECTION C-C
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" .._5—3_..1 \ ~ SECTION B-B
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SECTION E-E SECTION H-H
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Lox5xzx0%6 n Overfiow wall
Bor} s i ~ / o
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e Max I ﬂ
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* Overflow wall
I )
b
ES
1" Dia. x5 headed anchors@ 15"
< *moximun. Weld to angle.

Minimum 3 anchars required

*i— Reinf. not shown

GATE FRAME GUIDE

(2 REQUIRED)

1

r
<
Assemble gate s

:

quides with Ta 2.8
Flatheod bolts
TYPICAL SLIDE GATE
ASSEMBLY
NOTE

For general notes and minimum requirements for detoiling
reinforcement, see 40-D-6123.
Gate frame height meosured from € of gate opening.
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TYPE | TYPE 1|

SINGLE LAYER REINFORCEMENT IN POOL FLOOR SINGLE LAYER REINFORCEMENT IN POOL FLOOR
. . da NoLOF POOL REINF. QUANTITIES eer F . ds vo.oF POOL REINF. QUANTITIES
srlc?gf:r max | max. | LF | e | Le | Hp | HT h\:z h t t ;:705_552 }Rfs”ls}«“ LONGIT. REINF. | cone 2‘;’2’!{ MA;I‘I'SACL: NO. | MAX. | MAX. Le Lg | Lp Hp Hr h; h t t r%ﬁps LRANSVILONGIT. REINF. | copg, sﬂgbl_AEli Mlglfﬁ
VALLS 8 L oors | wacLs [C4YPS) ues.)! LBs) 2 WAL e FLoORs | waLLs [CUY0S) tigs) ('(Las)
5-31 3.0 5 [3-g"| 12"| 5-0"| -7 | 2-7"| 128 | & | 5 | 64" | 4 |[Ha@i2” |Pa@ri"|Fa@i0"] a7 | 470 | 165 70-7] 7.0 | 70 [8-3"[3-0"[15-0"|5-10'|5-2"[ 378} ' | 6" | 7" | 8 [F4@ 7" [%4@7 | ®2@8"| 22.4 | 2500 ] 350
5-5| 5.0 5 | 3-8"] 14| 6-0"] 2-9"| 2-9"] 142 | 8" | 5 | 65" | 4 [*a@ie" [*a@ri"|F4@i0"| 55 | 560 165 70-9] 9.0 | 70 |9-0"|3-2" {16-0"{6-1"|5-5"| 399 | 12" | 6 | 74 | 10 |F4@6"|[*4@6s" | Fa@8” | 249 | 2900 350
5-7| 7.0 5 138" | u5"| 6-0"| 2~n"| 2-n"| 154 | & | 5 | 62" | 4 [*a@i [*4@ri | Te@i0"| 6.1 | 630 165 70-1| 1o | 70 |o-9"| 34" 166" | 6-4" |5-7"] 445 | 137 | 7| 72" | 10 |[F4@H" | *@sl" | Fa@7" | 27.5 | 3060 | 350
5-9 | 9.0 5 14-0"| 6| 6-6"13-0"|3-0" 163 | & | 5| 62" | 4 |*a@i |*a@7i"|*e@0"| 68 | 710 | 165 80-3| 3.0 | 80 [7-0"]2-8" |13-6"|5-4"14-8"[ 346 10" | & | 62" | 10 |Fa@s"|®@rs"|P4@8"| 181 | 1930 355
5-10 | 1.0 5 l4-a"| 770" 3= 3= wri | & | 50 | 6| 4 [Fa@i" [Pr@ry"| Fa@io"| 7.5 | 790 | i65 80-5| 5.0 | 80 [7-9"[3-0" |i5-0"l5-9"|5-1" 1380 12" | 6 | 7" 1 10 |*4@7" [P@7"|*e@8" | 211 | 2350] 355
53] 3.0 5 |4-a"| 7| 7-0"| 3 2" 32" 77| 8 | 5 | 61" | 4 |Fa@e |[Fa@ry’| 4@0"| a1 | 860 | 165 80-7| 7.0 | 80 |8-6"]3-3 |16-0"|6-1"|5-5"| 406"} 12" | 6" | 7 | 10 |*4@6" |*a@7 | *+@8 | 23.4 | 2730 355
55| 150 5 |5-0"1 18| 76| 3-3|3-3"] 184 & | 5 | 61| 4 |F4@iZ |Fa@rL | 4@I0| 88 | 940 | 165 80-9] 9.0 | 80 | g-4"|3-5" [17-0"6-5"|5-8"| 427’ | 13| 7 [ 73" | 10 [F4@ 7 [Pa@sf"| *+@7" | 26.9 [ 3020 355 DESIGN CRITERIA
10-3| 30| 10 |s-g"| "] 70| 2o’ 20| iro | 8" ] 5" | 6" | 4 |[®a@id’ |Fa@rs’| Fa@i0"] 59 | 600 | 205 90-3] 30 | 90 |7-3" 2%9"[13-6"| 54" |4~ 9" 306 | u' | 6" [ 63" | 10 |*+@s”|™@7; | *s@e | 196 | 2100 | 395 giﬁﬁim ’,\'\IlgZg»llgi'lrlcdaizs;easlsofégsgst§3;€laﬁ‘
10-51 5.0 10 13-10") 18| 7-6"|3-1"| 31" 189 | & | 5 | 62" | 6 |Fa@id" |#4@7L"| ®s@i0"| 69 | 700] 205 90-5| 50 | 90 | g-0"|3-1"115-0"| shw0" {5 2" 39| 12" | & | 7" ] 10 [P4@7" |Pa@ 7" | *a@e” | 22.7 | 2530 | 395 The dimensions of the cantrol nateh at the inlet of the structure
10-71 70| 10 [4-3] 20| 8-0"| 3-3"[ 3-3"1 203 | 8" | 5" | 62 | 6 |*a@Z |Fa@ri’| ®@i0"| 78 | 00| 205 90-7] 7.0 | 90 |g-10"] 3-4"|i6-6" | 6-3"|5-6"| 408 | 13| 7| 7' | 10 |*e@ef | F@ 7" *a@7"| 263 | 3010 | 395 should be calculeted far maximum G ona 20% of maximum Q.
0-9 | 9.0 10 | 4-8"| 21"l 6-6"1 3-4"| 3-4"| 2.15 g | 5 | 6 6 | %@ |Fa@ri"| Ba@i0"| 86 900 | 205 90-9| 9.0 90 | g-8"1 3-6" | 17-6"] 6-8" | 5-10"| 440" | 13" 7 17| 0 [Fa@el o6l | Fa@7" | 203 [ 3360 | 395 Where steel siide gotes are used at the inlet of the structure,
0-11] 1oy 10 |5-0"| 22"( 9-0"| 3-5"| 3-5"| 225 | &8 | 5 | 62" | 6 |*a@iZ |#4@7i’| Fa@i0"| 94 | 990 | 205 100-3] 30 | jo0 | 7-10"| 2-u" | 14-6"| 5-8"|5-0"| 378’ | 1" | &' | 63" | 10 |*a@7i" | *a@ri'|®a@s”| 208 | 2270 | 400 Z’f’;’ug’;g’r’g“”’ width should be equal ta the bose width of the
0-13] 13.0| 1o |s5-5"| 23"} 9-6"| 3-6"| 3-6"1 233 | 8 | 5 7| 6 [*a@id [F4@7"| F4@10"| 103 | 1090 | 205 100-5] 5.0 | 100 | g-8"| 3-3" |16-0"| 6-2" 54" 414’ | 12" ] &' | 7"] 10 |*4@6" [*@7"[F4@8 | 24.0 | 2600 400 The base width of the structure is determined fram the
10-5 | 15.0 | 10 |5-0"| 24"|10-0"| 3-7"| 3-7"| 242" | 8" | 5 7| 6 [®a@i2’ {Fa@7 " Pa@0"| 111 | 1190 | 205 100-7] 7.0 | 100 | o-6"] 36" 117-6"| 6-7"]5-8"| 442’ | 13" | 7" | 7"| 0 |*4@st' |#@ 7" *a@7"| 277 | 3330 | 400 formulo b= 39442 . o _ _
15-3| 30| 15 {4-0"| 19"} &-0"| 3-4"| 3-0"| 1.96 a: 5" 6% 6 #4@/2: #4@72-';‘ #4@,0: 1 V70 210 100-9| 9.0 [ 100 1i0-5"] 3-8" [ 186" | 6-1"[6-0' | 465 | 14" | 7" [ 74" | i0 |P4@5i" "M@l | F4@7"| 308 | 3710 | 400 Thismég;”;;;n;nz%wg;fgs;"c,in;r%eg;asif;;dfo';'f%/iyggrcgﬁzmy
15-5 | 50 15 |4-5"| 2i"| 8-6"[3-7"|3-3"| 218 ]| 8 5" | 63 6 |*a@1Z |Fa@rd | *4@10"| 8.1 | 830] 210 channel by 20% and computing the depth.
i5-71 7.0 15 | 4-10"] 23| 9-6"] 310" | 3-6"| 234 | & | 5* | 6| 6 [F4@e *@74"| #4@0"] 9.3 | 960 2/0 "F"is the vertica! foll from the narmal upstream energy
5-9| 9.0 15 |5-4"| 24'110-0"| 4~0"| 3-8"| 248 | &' | 5" | 62" | 6 |F4@i2 |*a@ry | *F1@0"| 10.4 | 1080 210 . grodient to the minimum downstream energy gradient.
R B VS ETRPCE BV ; 0 0 ,. r O s GE) 7 d, is the height of the downstream end of the hydraulic_jump
15-11| 1ol 15 {5-9"| 2-1"|10-6"| 4-2"| 3-10"| 2.58' | @ 5 7 6 [M4@I [Te@7 |T4@l0| 115 | 1220 210 TYPE 2 ond may be determined from the formuio =% .m
15-131 13.0] 15 [6-2"{ 2-2"| n'-0"| 4-3"| 3-11"| 269" | 8" | 5 7'l 6 {Pa@i" @7 "| Fa@i0"| 12.4 | 1330 | 210 DOUBLE LAYER REINFORCEMENT IN POOL FLOOR or from 103-D-289. L] ¢ s
1515 15.0 | 15 |g-8"| 2-3"|1'-0"| 4~4"| 4~0"f 277 | 9" | 5 7" 6 |[Fa@id | *a@ 77| F1@i0"] 13.2 | 1440] 210 POOL REINF, QUANTITIES The values of v, and d, are obtoined by neglecting lasses in
20-3] 30| 20 |5-0"] 20"| 86| 3-6"| 3-1"] 215 | 8" | 5| 63"| 6 |Fa@|Fe@ri"| *4@0"| 83 | 830 250 srevcr|  F o |, ol y dz , Imoor| QUTER LAYER fhe drop. o . -
— R BVEPYE BT S ; 0 0 K 3 1, ST E F 8 P p | Hr + h ¢ t WEEP LONGIT REINF REINE. | Misc. The bottam grode of the stilling pool is found by subtracting
20-5] 50| 20 |s5-0"| 23| 9-6"| 3-0"| 3-5"| 239 | & | 5" | 6} 6 |#4@12" | #a@ri"| *4@i0"| 9.5 | 980 250 NO. | MAX | MAX. By NoLes| TRANSY. con, | REINE | MiSC dy+hv, from the downstreom energy grodient.
20-7| 7.0] 20 [ 5-6"] 24" [w0-0'l 4~/ 138" 256 | &8 | 5" | 6t | & [Fa@e"|[*r@rs’| *a@0"| 107 | 1110 ] 250 2 REINE IrLoors|waLLs [©V0)'wps) | (Bs) The minimum stiiling poo! length is 4d,.
20-9| 9.0 20 |g-0"| 2-2"| 10" 4-4"|{ 3-u"| 270'| & | 5" 7'1 6 [*apio' | Fa@7"| Fa@0’| 12.2 | 1300 250 50-15] 15.0 | 50 [i0-5"] 3-3"|16-0"| 6-2" | 55 [ 402 | 12" | 6" | 8| 10 |®4@s6 " | *+@i6" | 4m8 | 259 | 3160 310 The minimum freeboard for the stilling poo! is obtoined by
20-11 | 1.0 | 20 {g-6"| 2-3" [ 16| 4-6" | 4-1"] 263 | o' | 5| 7| 6 |™@9 [P@7"|Fa@0| 133 | 1470 250 6031 /3.0 | 60 |10~ ") 3- 4"} (67671 63 | 56" | 4s2' | 43" | 7' | 6"| 10 |*4@75"|*+@i6"| *@7"| 274 | 3150 | 345 The mrmimon Jengtn setwemn ehute block d floor blocks is.8d
20-3| 13.0 | 20 [7-0"| 2-4" 120" 4-6"| 4-3"| 294 | o' | 5" 1 7| 6 |*apd [P4@7"| ®1@0"| 144 | 1630 250 60-151 15.0 | 60 |i0-i0"| 3-5"| 17-0" | 6-5" | 5-8"| 426" | 43" | 7" | 8" | 10 |*a@7" |*e@i6"| *a@7"| 204 | 3410 | 345 Reinforcement ool des’.gi R O:fwsrk?gg sff:s’sesozfs 15.8d;:
20-5] 150 | 20 [7-6"] 2-5" [12-0" [ 4-9"| 455" 303 | 9| 5| 7' 6 |Pa@s |®@7 | Fa@o’]| 154 | 1740] 250 70-131 13.0 | 70 |10-6"| 3-5"| 17-0"| 6-6" | 5~9" | 43/ | 43" | 7' | &' | 10 |Fa@es |*s@i6"| *4@7"| 297 | 3530 | 350 24,000 psi.
25-3| 30| 25 [5-2"] 22"| 9-0"| 310" 3-6" 229 | 8 | 5" | 61" | 6 [*a@id|*s@ri’| M@0"| 9.2 | 920] 255 70-151 15.0 | 70 {u-3"| 3-7"{ i7-6"|6-8"|5-0"| 444’ | 14" | 7" 8" | 10 [*4@6f |*4@i6"| *4@7"| 31.5 | 3760 | 350 Monclithic concrete design based on o compressive strength of
25-5| 50| 25 |5-6'| 24 |10-0| 4-2"| 3-10'| 253 | 8" | 5 | 62| 6 |F+@i |Fa@ri'| P4@0’| 106 | 1100 255 80-11} i1.0 | 80 |i10-1"| 3-7"| i7~6"| 6-8"| 50" | 446" | 14" | 7 | &' | 10 [*4@6f | Pa@is’| P+@7"| 29.2 | 3480 | 355 The3'r;:5'r?in€3]mo;/c«2zi-dfhy;ikness of the stilling pool ond chute mo
25-71 7.0 | 25 |6-0"| 2-2" | n-0"| 4-6" | 4~ 1" 272 | 8" | 5 | 64| 6 |Pa@o'|Pe@rt’| F4@i0"| 121 | 1310 255 80-13| 13.0 | 80 |i0-I0"| 3-8"| 18-6"| 6-10 | 6-0" | 463 | 14" | 7' | 8" | 10 [P4@6" [P @i’ *4@7"| 313 | 3000 | 355 be obtained- from 40-CR8-36. ¢
25-9| 9.0 | 25 |g-7"| 2-4"{ -6 |4-8"|4-3" 287 9" | 5 7| 8 |*4pe’ | @7 Fa@i0"l 134 | i500] 255 80-i5| 15.0 | 80 |u"-g"| 3-i0"| 19-0"| 7-0" | 6-2" | 477’ | 15" { 7" | 85 | 10 |*a@5)" | *a@is’| *a@7"| 336 | 4160 355 Type 3 loading is used for stilling pool walls ond Type 2 looding
25-11 L 1.0 | 25 |7-2"| 2-5" | 12-0"| a“10"| 4~ 4"| 300 9" | 5" 7'l 8 [*4@8 [Fr@ 77| %@0"| 146 | 1640 255 90-11{ 1.0 { 90 [10-6"| 3-8"] 18-0"| 70" | 6-0" | 4.59" | 14" | 7" 8" | 10 |*4@st" | *a@is’ | *4@7"| 319 | 3980 395 for chute ond other walls, see 40-CT-4. ) _
2543 150 | o |7-e'] 2-6' |26y 50" | a6’ ] 5] w0 | 6 | r'] o |%s@id [*s@ 77| ®@e'| 163 | 1780 255 20131 13.0 | 90 Vs ) 5o Lio-0} 72 Led Lary Lie | 7 | g7} 10 [S4@9 [74@16 15407 | 542 | 4390 | 305 T ates ot check mets.where. automotan o simmsd besouts
25-5 | 150 | 25 | g-2"| 2-7"]13%0"| 5-2"| 48" 3.22'| 0" | & | 73 g |*4@9" | *a@el’| ape’| 17.8 | 1980 255 90-15) 15.0 | 80 |2-1"| 3-1I"|19-6 |7-4 | 6-4"| 490 | I5 8 8z 10 ["4@6 |T4@I5 | T4@I6 | 37.8 | 4880 | 395 the slide gates indicated moy not operate sotisfactorily with
30-3] 3.0| 30 |5-6"| 23| 9-6"|4-0"| 3-6"| 24/ | & | 5 | 64 | 8 |Fa@i@ | Fa@7l'| ®4@I0| 102 | 1030 | 260 00-11] 110 | 100 jir-3"] 3-10"| 19-0"} 7-2" | 63" | 465" | 15" | 7" | & | 10 *195" | *a@i6"| *4@7"| 33.4 | 4290 ] 400 power lifts.
30-5| 50 30 |5-0"| 2-1" 06| 4-4" 1 3-17'| 2.66 15 6| 8 [Fa@id | Fe@rs| F4@i0| 117 | 1230 | 260 100-13] 13.0 1 100 }i2-1"] 4-0"|20-0"| 74" | 65" [ 502 | 15" | & | 85 | i0 [*a@6" |Fa@is"| F@i6’| 374 | 4830 400
30-7| 7.0 30 |g-5"] 2-3"|1'-0"|4-7"| 4-2"| 2.85 "] 5 7' 6 |*a@d" | 4@ 7"| Fag@i0"} 132 | 1430 | 260 100-15| 15.0 | 100 [13-0"| 4-2"120-6"| 76" | 6-7" | 57 | 16" | & | 83" | i0 |*a@sl |#4@i5"| #aie”| 396 | 5220 | 400
30-9} 9.0 ] 30 |7-0"| 2-5"|12%0"| 4-10"| 4-4"] 3.00 "l s 7'l 8 [*@s" | Fa@ 7| Fa@i0"| 147 | 1640 | 260
30-1| 10| 30 | 7-7"| 2-6"| 126" | 5-0"| 4-6"[3.04'| 10" | 6" 7" 8 [*a@ | *a@ 7" F4@8"| 165 | 1800 | 260
30-13| 13.0 | 30 |g-2'| 2-7 |i3-0'|5-2"| 4-8"| 326 | 10| 6 | 7'\ g |4@9 |%@7 | %e@8 | /7.8 | 1990 | 260 STANDARD DESIGNS FOR:
30-5| 15.0 | 30 | g-9"} 2-8"|13-6"|5-4"| 4-9" 336" 10" | 6 | 74" | 8 |%4@8"| @65 | *4@8"| 19.4 | 2200| 260 g-i- g;ggziggi—;lz --------------- gj:g.'z%
40-3 3.0 | 40 {5-9"| 2-1"|10-6"| 4-4"| 3-u"| 2.67 "1 5" | 63| 8 *_*4@/0" #a@75"| #a@i0"| 12.4 | 1230 | 295 DIMENSIONS oo T ’
40-5| 501 40 |g-5"| 2-4"|1'-6"| 49" | 4-3"| 295 | 9" | 5" | 64" | 8 |F4@s"|P@rs'| B@10"] 14.3 | /500 295
40-7| 7.0 | 40 | 721" 2-6 |12-6 | 5-0"| 4-6"| 3.6 | 10" | 6 | 7| 8 |F4@i0 | F@7 | *+@8"| 167 | 17/0| 295 srruc DIMENSIONS CHECK INLET | or|TYPE I ONLY
40-9| 9.0 40 |7-6"| 28 [13-0"[5-3"| 4-¢'|334 | 10" | 6| 7| & :4@8: :4@7: :4@e: 8.2 | 1970 | 295 ol o g b o e | o | s | ¢ | d | L, | caTE FRAME &y anns| o tw
40-11 11.0 | 40 |g-4"| 2-9"{13-6"| 5-5"| 4-i0"| 3.49'| 11" | 6" 7| 8 |Fa@e" |*a@7"| F@8"| i9.7 | 2150 295 SIZE | HT.
40-13 | 13.0 | 40 [9-0"| 2" | 146" | 5-7"| 5 0"| 362 | 11" | 6 | 74" | & |*e@7s|*4@el'| ®+@8"| 21.6 | 2400] 295 51 24| 21" |3-0"|2-r"|2-6"| 12"] 20| 3 6" | 5-0"| 36'xi2"| 50" | 7 2¢" | 6"
40-15| 15.0 | 40 [9-7"] 3-0"|15-0" | 5-9" | 5-2"| 373 | 1" | & | 73" | 8 |*a@7" |*a@es | P4@e’| 23.0 | 2600] 295 101 24 | 2-7 156 157 1201 1671 2¢°1 3 7 60 | arie’ | 56 | 8 PYLE
50-3| 30 | 50 (6-3"| 2-3"[1"-0"|4-7"] 4-2"| 289'| 9" | 5" | 63" | 8 |*@9"|%@7"| B@0"| 139 ] 1410] 310 | 15 | 24" |25 40" |57 | 321 20 |22 ] 5 | 4 | 7-0 4820 ] 56| 8 247 | 6"
50-51 50 | 50 |7-0"| 2-6"|2-6"|5-0"| 45" 319"} 10" | 6 7' 8 (Fa@id |F1@7"| *a@8"| 167 | 1700 310 20 | pq" | 2-7" | 4-6" | 4-7" | 34" 22"|2-4"]| 5 7" 1 8-0"| 54%22" | 56" 10 24" | 6"
50-7| 70| 50 [ 7-g"| 2-8"|13-6"|5-4"| 4-8"| 341" | 10" | 6 7' 8 (*4p8" | M@7"| B@s"| 186 | 2010 310 25 | 24" | 29" | 5-0"[4-7"|3-6"| 24" |2"5"| 5 | 19" | 8-0"| 60'x24" | 5-5"| 10 24" | 6"
50-9 | 9.0 | 50 |g-4"|z2-9"|i4-0" 57" 40"} 359" | 1| 6" | 7] 8 |%4@n | @7 *4@s”| 203 | 2240] 310 30 | 24" |3-0"15-6" | 4-7"|3-9"|2-3"|2-6"| 7 5" | 90" | 66%27" | 60" | 10 24" | 6"
50-1 | 1.0 | 50 | g-0"| 3-0"|i5-0"| 5-10"| 5-2"| 376" | 42" | 6" | 75" | 8 |*a@7"| *s@e;'| *4@s’| 22.5 | 2530| 310 40 | 24" | 3-6"|6-0" | 5-7" | 4-0"| 26" [2-8"| 7 | g" | 9-0"| 72'x30"| 6’0" | it |2-6" | & @) auunvs Tuink SAFETY
50-13] 13.0 | 50 | 9-8"| 3-1"[15-6" | 6-0"] 5-4'| 389 | 12" | 6 | 7L"| 10 [Fa@sel | Fa@el’| Fa@s"| 244 | 2770 310 50 | 26" | 4-0" | 6-6" | 5-7"| 4-3" ] 2-9" | 2-9"| 7 " i0-0" | 78'%33" | 60" | 1 2-6" | 8" UNITED STATES
60-3| 3.0 | 60 [6-6"| 2-5"|12-0"| 4-10"| 4~ 4"| 307" | o' | 5| 64"| & |*4@e" | *@ri’| @0} 154 | 1610] 345 60 | 2-6" | 4-3"|7-0" | 6-7"{ 4-6"| 3-0"|2-10"| 9 6" |10-0"| 84'x36" | 60" | 13 | 2%6" | &" O nEay oF RECLAMATION
60-5| 5.0 | 60 [7-3"| 2-8"{13-0"|5-3"|4-8"{338 | 10" | 6 | 7"| 8 {*4@8"|®@7"| ®s@8"| 162 | 1950 345 70 | 3-0" | 46" | 7-6" | 6-7"| 49" | 3-3"|2-1/"| 9 9" | '-0"|90'%39" [ 66" | 13 | 276" | &" STANDARD DESIGNS
60-7 | 7.0 | 60 {g-0"|2-9"|14-0"|5-7"| 41" 361" | 11" | € 7" 8 |T4@7 |*@7"| *s@8"| 203 | 2230| 345 80 | 3-0" | 4-6" | 76" 1 6-7"| 5-0"| 3-6"| 3-0"| 9 9" 1 i'-0" | 90%42" | 66" 13 2~6" | &' WATERWAY STRUCTURES
60-9 | 90| 60 |g-8"| 3-0"|15-0"|5mig"| 5-2"| 361" | 12" | 6" | 7"] s [Pa@7"|*@7"| *4@6"| 223 | 2510 | 345 90 | 3-6" | 5-0" 1 6-0" | 7-7"|5-3"13-9"|3-1"| it | 4" |i2-0"|96%45"| 66" | 5 | 26" | & RECTANGULAR INCLINED DROPS
60-11 | 1.0 | 60 |g-5"| 3-2"|16-0" | 61" | 5-4"| 397 | 12" | 6" | 74" | 10 [*@6" | *@es’| "@6"| 24.6 | 2660| 345 100 | 3-6" | 5-3" | g-0" | 7-7" | 5-6' | 4-0" | 3-3"} 11 | 4" |i12-0" | 96545 | 66" 1 15 | 26" | & CANALS AND LATERALS
70-3| 30| 70 |6-9"| 26" [12-6"|5-0"| 4-5"| 32| 10" | 6 | 62" ] 8 |[F4@0 |*@7s'| H@s’| 17.2] 1740] 350
70-5 | 5.0 | 70 [7-6"| 2-9"[14-0"|5-5" | 4-10[ 354 ' | 6| 7] 8 [F4@8 |P@ 7| ®@8"| 200 | 2150] 350 DRAWN. —Eba¥t SUBMITTED. oo oo oo e
TRACED__ _A- PR ___ RECOMMENOED_ _ _ . .
CHECKED_ — - - — . ___ APPROVED _ _ L o o o o o e
DENVER, COLORADO g C 220'10
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TYPE | n
oncE, SINGLE LAYER REINFORCEMENT IN POOL FLOO —
: UANTITIE
SINGLE LAYER REINFORCEMENT IN POOL FLOOR ) o POOL REINF Q
QUANTITIES 2 ' “£p | TRANSY. REINF.| MISC.
NO.OF POOL REINF. sTrucT| F Q Le Lg tp Hp Hr + h + t %EL&;}; BaRS 1 | LONGIT. BARS IN coN(;) STEEL \MeTAL
% t' |Weep TRANSV [ onerr gars IN REINF} MISC. NO. | MAX.| MAX. hvp WALLS & I or | warLs 1cuY0s) P oo | ras)
STRUCT| F Q L Lg Lp Hp | Hr + h t ”OLES BARS IN - CONC. | sTeE L IMETAL FLOO d d
NO. | MAX.| MAX.| ~F hv, waLs 8170 oR | warLs [CUYOS) 0 psy lices) o (e | oo 152 578 | 1 | & | 77 5 |%e@7 |Fe@ 7" |%e@e | 215 | 2400] 350
T | < [Bar| Tarl | Fao| 15| 460 w65 70-71 70 1 70 |8-3"|3-0" |16 50 452" .99{ & |77 & [Fos [Fiost [Frae | 239 | 2790 350
53] 301 5 |38 1271 40| 27| 27 128 | 6 | 5 i Y #4@7i,. %@i0'| 53 | 540 165 70:9] 90 | 70 970" 3" |12-0" 61" |55 j15’ | 7 7 T [Fier el [Fear | 265 | 2950 350
55T 50 5 T5ie' | e ee' 20 20 102 | & | 3 s F1617 Y %o | 60 | 620 165 70-it| 1.0 | 70 |s-9"|5-5" liz6' | 6-4" |- 7 e e R R Borl (%@ | 176 | 1e70 ] 355
7 ;] I VI o ’ g " % @ @z - At ol g” o' - - : - o
AU R RN IECHR I MR - IR W2 N YL #ap12 | %1@rl| %a@i0’| 67 | 700 | 165 s0-3] 3.0 | 60 |7-0"| 2" [10-0"] 54" ‘; 7“ £ MR R R R Fo Fry vy B pee
G 3 T g A" ¢ g 5 2 . = “g9"| 3-0" Lo" - - . W g
5794 9.0 5 14-0 16 1 57013:013°0 | 163 81. 5,. 62«" 4 a@2"| Ba@rs"| Fa@0’) 7.3 | 780 | 165 9001 59 | 80 7 o Z., ,”2, Z,. 2, ?.. 55 1406 | 12 | 6 | 77| 8 | @6 @7 | @8 | 225 | 2630 | 355 DESIGN CRITERIA
5-4i 1 1.0 5 |4-4 4 IR I SRR I S R0 S > 62!, 1 [Fa@i2 | @7 | a@i0’| 80 | 860 | 165 80-7| 7.0 | 80 2.'3,1 34 126 |6-5 |58 | 427 | 13 | 7' |75 | 8 | %@ |%@er | @7 | 259 | 2970 355 Struchure No.5-3 indicates 0=5 ofs. F-3ft
5-13] 13.0 5 14-8"| 7'|5-6"|3-2"| 3-2 177 | 8 . 2, Fio? | B@rl | Be@i’| 86 | 930 | 165 80-9| 9.0 | 80 |3 li2v6 |65 |5m8 i T e (60| 8 |Fed” |Barl | Free | 9.0 | 2050] 395 Siructure No 60-15 ndicatos 060 45, Foi3ft
S5 T Ts0 5 50" o561 331 33 164 8 5 6z 4 S @ TTH @ % *@0"l 58 ! s80| 205 90-3| 3.0 90 17-3"|2-9" |10-6"| 5-4"14-9"| 356" | n . ;” 8 | @7 (%@ 7" | Fi@s | 221 | 2460 395 The dimensions of the control notch of the inlet off the :srruchére
- : " 3 ! " L z . U " '’ " I " : s i " i " “ . A i .
R ] P ISP B, 5 65 4 @12 H4@7; - - -6 L s-10|5-2" 3.91 2 6 . . . be calculated for maximum O and 20% of max
R e I 5"0" 2' Iou ; IO" ’]O' :" 5 621" ¢ M@ %ary | %ei0’| 67 | 660 | 205 7 ey : l?)" ;'— 3" 112-6" 1 6-3" 56" 418" | 13" | 7" | 7" | 8 |*@ef (*@7 " |*a@r' | 253 | 2900 395 Whesfe?ugee/ slide gates are used at the inlet of the structure,
10-5 50| 10 |3-10"] 18" 5-6 ERTM A A o ei" 4 |Fa@2| Fa@t' | @0’ | 76 | 780 205 90-7| 7.0 { 90 R e [0 (66" |50 440 |17 | 7 |70 [0 [Fi@er Fagel |Faa ™| za3 | 32501 305 o e T b ot e Tt
071 701 o (a5 2060|531 353 203 | & 0 ‘G #1017 | Fa@ri| Fa@i0"| 84 | @80 | 205 90-9| 9.0 | 90 |9-g’ 3.6 11320"| 678" 5%10" | 4.40 e o s TFeerBer T Fege | 202 | 2000 ] 100 fhe minim | ' i
-8 SRS N T ; 2 z : : y o0 0 | 2 3| 30 | 100 | 700 |27l 4110 | 5-8 |5-0 | 376 : % BE2Y YN The base width of the structure is determined from the
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5 Q *4 @15 5-*% Tie bors
2 Py Y | —¥5@35 End olternate Verticol
o , bars ot half wall height
4@9; #y !
[~ @9z
= 21
L4
\ #4 @12 Bend short bars
# @5 £0d alfernate | e e e SECTION G-G
bors ot half waoll height
SECTION C-C
P i8" Riprap on 6"sand and gravel bedding
/ . .
#
: ‘@le ' Floor blacks
L ' @1—0 o nat shown ~
L Compacted_~x.
LE’],CMD ; Compacted backfill
6" Fillet >
@12
10— =~ | %aw0 #4@5 End alternate bars NOTES
\#4@6 of holf wall height Far general notes and minimum requirements for detoiling

SECTION D-D

18"Riprap on 6" sand
and grovel bedding\\

gt
i € \

|- \
[ Far face ‘Bockﬁ//W ‘

# @6 Bend
inta sidewall —

Extend cutaff harizantolly
or vertically with

unreinforced cancrete
os directed ————

[
ﬁ} \# @2

#4 [ ongit from floor— SECTION E-E

reinforcement, see 40-D-6123
Vary thickness of cancrete uniformly between dimensjaons shown
Place entire structure on o foundotion of undistur bed

earth or thoroughly compocted fill
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-Station and elevation
shown on Plan and
Profile drawing.

\:

—T

Norma! section
—£~/0'Earfh transition

~Top of bank

L

Station—|

— . M-
i

Structure symmetrical
gbout &

3"-45° Chamfers

Fe——G spaces @ X—+]
|
L
—
L

!
I
|
I
e
!
|
!
|

d(3.0 M/L)\

6"Coarse grave!

#,

4@ 6 Both ways
in center of wall.
Bend into wall

ﬁConfrol notch % 60—~

(-Far face

/Backf/ﬂ

#6 @ 5 End alternate 3 }p R T
——— ~|  bars at half wall height 3450 Chamfer i
T e T 1 # }
Station and elevation 40@50/7/,0%?:5 @8
shown on Plan and @0 into wall
Profile drawing
1 Y 4
// A ) ]
P 10

SECTION B-8B

'

=350

WAIET

1@7

SECTION C-C

I t -0
T | . I o { ¥,
1 - = s&- —_ —-- 75
= ES ™ © T Vg
© o T 03 ] L
—— = ) 2:1 #, [N
j s 1, iR ,\//:{QIZ_JAF/Z:ﬁ/
YT e T T z >3 PN L
231 4 [P NN
e b B0y i - T
| , S
e _ % ) e 6"Coarse gravel
Al < p p
Y 14 14 Bl 18 Riprap on 6 sand
b — — \ C\:ﬁ and gravel beddlng“\\\ .
ge NN ‘@14
P — 6 Coarse grave - O S— ! #@i2
PLAN L i o
- D> o e 0
~ . LANSIPN PN ) .
Enie e . /‘r‘/‘r,\,\r’ T
. AR s [zt % b
s . S > o , 2
£ 120" . ‘\\ N 3“:?:?77’:&(\% ol b X s
F— ——r—— 2'-0 ——1—~—. e an
) > , #5@ 5" End alternate >
Tyg;g%dorslgfrf;g/m \ g ) bars at half woll height-
Far face ]
kel \\\\ ~<E . . .
e ) e 4d Earth transition {10.0 Min.) t~—Normal section
o Top of protection
_—_ 5d (/2.0‘ Min.)

Top of bank
o

£l A or floor
3%0"Min—"] b @i’
—% 6"Fjllet
8" Min—
Transy. bars inner face #1@10
Transv. bars outer face *6@ 5 \
End olternate bars / *a@12
at half woll height A
#1@6
SECTION A-A
BAFFLED APRON DROP DATA
ELEVATIONS DIMENSIONS EST. QUANTITIES ) 18 Riprap on 6" sand
. 180" g and gravel bedding
STATION CONTROL NOTCH CoNcRETE| REINE. |77
A B A B c D E F G X L Lg T 7 v P cU. YDS. SLTEE$€L €

[
\ ’\:'_3;,4‘ —Far face

18" Riprap on 6"sand and gravel bedding

' Floor blocks

not shown
/2/

#5@5 End ofternate bars
at half wall height

SECTION D-D

. Backv.‘/l/}

_____ R

Extend cutoff horizontolly >~~~ T-F ~13~0" Min.

or verticolly with H

unreinforced concrete
as directed

\H@p

*4 Longit. from floor SECTION E-E

>g4@a

Bend into wall

P

4 Longit. from wall

Extend cutaff horizontally or
vertically with unreinforced
concreté as directed

#4 Longit. from floor

|—¥6@5 End afternote
bars at half wall height

- *a@9

< —#4@ 12 Bend short bars
into floor or wall

Compacted

SECTION F-F

SECTION G-G

backfill

NOTES

for general notes and minimum requirements for detailing
reinforcement, see 40-D-6123.
Vary thickness of concrete uniformly between dimensions shown,
Place entire structure on o foundation of undisturbed
earth or thoroughly compacted fill.
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- N ¢ g Gate frame guide, g
3 S e fol see details 3 .
§l= Qe Te [ = s
S| 5|8 S5 T Precast concrete planks, —l I—-tw 5 £
NS AI—>— =2 - 35 see details | g 8
N 2 & T > 2 NS " s Ul
2 ols .EW |8 5 g £ &' Anchor boits @ e §‘k
3o §|le I —.l S g b JE =5 ( @74 project 4" ! - coogl §§
=8 ol g B f 5|8 : > &I ® + P =55 5
st &5 3 <1 @ i ] e § I R T RN, =
£ o ¢ ey 13"l §8 | = T w ES—
- 5 -45° Chamfers [ ) 5 |l
/ E I - { . . #4 Longit @8. = Sta. A l. ) @ i L !
| [+ . — y 14 Bend inta wall. \L__ RN (I L, g {
4 L 2 :
H . ; Symmetricol |
i
x [N+ I e in) 4" Min - v | boutg i
- © > o —@ -(1_15—— — oo — 2 ; Py 7
X Sto. A J j[—r ! ymm. gbout € | 7 . o >~ S
I i - Tl Steel slide gate with flat | S L‘“
) =11 . 5 - L - back seat and handwheel | = Clo o
' ) 1.5(y-6") SECTION A-A Assemble gate guides ' lift, gate not shown 7 RN
£ L ' g with Flathead bolts oy
] .
© Al &g ® Waterway - PLAN
o <|B£ section below ¢ TYPICAL SLIDE GATE ASSEMBLY Lis M/n.)—-l L- (cHECK INLET)
~
N i 8 1£Cl. "
= |—t(6"Min.) ) 1£" Std. pipe handrail,
12+l see 40-D-6022
(CON::gLAIQILET} h g S Longlt. @8 2.0 Earth L 5.0' Eorth
A ot #4 Transy Tronsition ga.. 2 Tronsition
, *4 longit from '\e’(Mm ) ~Sloping woll to be N.W.5
5.0" Earth transition L same thickness
Transition 5.0' Earth ti@12 as adjoining floor sezt |
Lz . e * " ©
______ - dot Transition SECTION B8-8B # -
NWS. P o-#4
El. 8 4l \ 7
e b e b A } ‘l “ ; A
- e . = 3 &
- ot—-% = vfmwﬁ—ao |
N El. A 3 . £ : i) | t(6"Min)4— 1 Ry
% | }j - PLAN 2 ‘D'§ , 6"Fillets
2N i 2 IR L am . : " Fillet Y5 Mi
Y T2 2"Dia. x T deep hole u x L (t-1*)5" Min. —tw )
e Longit ) I L #4 Transy * M ' Chomfer on oll t(6"Min)—~ b Protection
i from wall b . ' 4@/2\ ) edges of planks SECTION | —~~—SECTION 2|
: i (f T4 Longit. @8. #4 Transv. contin 7
pn # u ; . uaus in walls and
6" Fillets *408 106 U4 pend into wall. # 10" Anchor bolt with ! floor. See table for i
i squore heod, hex nut, : Spocing

ond cut washer

Reinf. not shown LONGITUDINAL SECTION

£ (6" Min)—~] |} (t-1")5"* Min.
“—SECTION | SECTION 2—=

#4 Transv. continuous in wolls
and floor. See Table for spacing.

SECTION D-D
DETAILS OF PRECAST CONCRETE PLANK

LONGITUDINAL SECTION from floor Lgﬁ,
SECTION C-C . . .
# Dia.x 5 Headed anchors @ 15 maximum. )
Weld to angle. Minimum 3 anchars NOTES
ired- For general nates and minimum requirements far detailin
TYPE CONTROL #4 TRANSV.@ | EST QUANT. | SLIDE GATE require g q g
WAT ERWAY STA. A | er|l @ | F | sTA.D | R 6 |y s Z L | Ly |e |t c| B |ELA|ELB | EC|ELD T T 15Er TTSEC Z| CONC ] REINEWIATT A FRARE | reinforcement, see 40-D-6123.
- : HEIGHTI™ HEIG T Elevation C to be equal fo or less than elevation D.
{ Gate frame height measured fram € of gate apening.

T 1 AT

] [ REFERENCE DRAWINGS
-

Z+ 18" TYPICAL PROTECTION . o m o o oo e
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CONCRETE LINED UNLINED OR EARTH LINED CONCRETE LINED
A e
| ! i : B ’_I‘
2'xs" Boits @7" with hex, | = L )
ey \
nuts and cut washers . | < (]n A *3’|’ . N / / / T
- 1| ~Precast concrefe AN !
1 ,¢[ —4 walk planks — - B
L T oram b > Removable steel slide gate SRl > i T
amie sl ? e with flat back seat ande S A *"“‘*QJ}“’;‘"*"" “““““““““““““““““““““ N _______________ I S AT S -
- Z & x - handwheel Iift; gate — <7 = SIS - - - — - F—
] g S | (S I
Pro)‘eff/'on‘-//"qng%i:r—i l il not Shown—/”‘_‘t“ N T 5 N & et it vststonuoraiovel L ——————— L ————————————— R 3} —————————————————— E e e, e 3 SR
— % i \ LSymm. about “Precast concrete -
B ) ) e b € structure culvert pipe, Class II N
Gate frame guide— ‘LN? 510" Anchor bolts pe : l
R - B ot 7"'with square
I ; ‘i'\'f heads, hex. nuts and / / ’ | i
: / | L‘/ cut washers, project 4" AN /
M}) Al B L> PL
UNLI/NED OR EARTH LINED CONCRETE LINED @ UNLINED OR EARTH LINED @ W w
< - g <@ - W Of waterway S § ) i
Ef =0 Top of bank. Sl  Surface of backfill Sl \\ or os directed E = El:- E -
i iy iy P i 3 - g
10" Transition ———efe—o~1L — / ‘ \ 10" Transition | 111 O as directed Top of bank UL Or as 3d (5 Min.)
4 TR z i Transition
- P %, e \ directed
5=0n I NW.S. @ sto. a=CW S ke
e e e =4 Fa@i2 (W.S. @ Sfa. A=C.W. . o o W w hemcoar e Or as N.W.S:
] === Surface of ,11,4\ JA:&, LN e | L ~— Typical original ground surface- <o = = = 1 Zirected R
= conc. lining =111 = L7 1 - r R — Sl 5l &5 ) n ™ e
< i ey TSI — Ll 4- / L 10 Transition ———— Y RN &
L tee TR protection— g, Lo Qe T e ] RE R
7 \K # @6, Bend SRS Sy irected e fo N W S: e Protection where
into wolls /L : into walls— o T VS #1012 ' DT\I 4 ) required
! Fillet—" o e 6" Mi 6" Fillet— . ' gy e o, ; e e
6" Fillet—" . |ug" Min. €7+ - 6"Min. = EARTH OUTLET
CONTROL INLET CHECK INLET )
Q.
4@8. Bend € , - : =y ~ bty Min.
into walis | I #4@6, Bend into wall A;frim?;gf%?d %u;;ire: B0 1@/2— L |-6"Fillet #4C:>V/2 Transy REFERENCE DRAWINGS
R SR [ #4012 ) s [ #1012 \,75:*" ) LONGITUDINAL SECTION #1@12 Transv. except 2 Pl ’ TYPICAL PROTECTION. . __________
. MREL S~ ! { #4@5 with pipe dia. / ' PRECAST PIPE EMBEDMENT_ _ _ . ______ _
= 1w : Bar 7/\\.' A~ 252" Bolts with 42%or greater . — BENDS FOR PRECAST CONCRETE
pily Lining not ) hex. heads CULVERT PIPE oo
' i / # Min—_ =) p TRANSITION OUTLET
~ ! shown 3 - ez r‘
} ! 8 \LZ o e %, 42"-’1 ™~
e Tl i H ' ¢
W ; £ ; P 141 1 T _gh ¥ .‘ ) ! Y 4@z, Bend
5 y Extend cutoff vertically LA L 2z P | b5l F : s { o \ 7 NOTES
Lining not ; or horizontally with i Y A - ‘ ; ° info walls - : "
ining no ! unreinforced cancrete . b | T J,\ T A ] For general notes and minimum requirements for detailing
shown . : ! Mwmci % ; e == 2 N g b hales | reinforcement, see 40-D-6123.
24" Min: as directed ———— T 2T Py - 3§ & 6 ; s : A )
: K+ 12" l E } K+8" ] 15°Cl. Locations of vertical Pl's of C and D are fo be .
SECTION A-A SECTION B-8 S B ~—#'Dia 5" Headed archors. #4, Continuous et g oy 419 may be adjusted according
T i Weld to angle. Min. 3 A 7 i :
0 f < ’—4—41 archors reg vired L4x3xs ,_Ho/es symmetrical e Min. in walls and Pipe drop shall have earth outlet unless otherwise specified,
2" Chamfer on all . Q ) q about mid - length~ floar pe P M > ¢
. , g 4 £ walk plank “ S o = ; \ #4. From @ Lining similar to the lining in the adjoining waterway shall be
70 2" Dia, $"deep —___ 3 £4ges of walx pianf—~ LN AT R 1 ) transition ‘@2 placed at the inlet or outlet of the pipe drop, as shawn.
*]3 #y. b " L1 Loy < T v N . i i~ Same thickness as Stations and elevations refer fo invert unless otherwise shown.
TR A iy =} r A . gy o = = e Min ™ adjaining slab For details of jaint between concrete lining and-concrete
j» D' & f o I €> —'p ‘_:l | \—Inside face e N\le [%u Dia. holes @ M ° T LExfend cutoff ver‘f/'ca//y structure, see
PPU B - | i Bar 4 \ of wall or horizontally with
“20i0. N cregr #pia” NP f ar 57y Balel WALK PLANK SUPPORT ANGLE unreinfarced concrete
2 - e as directed
SECTION D-D PLAN Vs R i
* ! SECTION C-C
PRECAST CONCRETE WALK PLANK GATE FRAME GUIDE
PIPE STATIONS AND ELEVYATIONS CHECK INLET CONTROL INLET TRANSITION OUTLET EST. QUANTITIES
WATERWAY| @ |DIA. Nol GATE % te {tw{PIPE| CONC. JREINF. | ¥ISC leemarks REMARKS
| sTA 4 | ELA |sTA 8 | E1.8 | sTa ¢ |Eic | sTa D (EnD |sTAE E1.€ | STA F L ELF [ RIMIS | KIL WK R M S KV LIT PN A NBIC e Ly P Y e vns Las. | Mok 0
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Sto. D (End trajector
s ( 7j y)

/S ymm. abaut €

===
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3 Floor blocks, X= 8"“\ /
3 Floor blocks, X=10 |-<-IC
4 Floor blocks, X=9 |

D T

.
r
]
I
|
|
|
|
o
DJE—J

] " ste. Al

Typico!l original ground surface

—_—

By

. 4, 1#\
T
#@12" §‘E

“Wmmmm

. |
R AR e e T e

~6" Fillet

s {24"M/'n. in eorth
18"Min. in rock

Tronsyv. Reinf. continuous in _|
outer face of wolls ond floar.

€ 1@/2 o
|
I

#4@91—|
#@r2"——F

Mox. backfill to top

1
of woll,\ ""‘"ﬁ-
- v G _/ L

\ &

TYPICAL

PLAN
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%) LG;
Ty T g iy
T | T T :lo
N : | L
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) |
\\
\\_///
— <
4-%4 Tie bars !' - -
37y 2
e D
R
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DETAIL OF FLOOR BLOCK

Level —

» 2 # W3- —
= =4,
\ ©%" 1 Chute block, »

see detail~

2 (hy-2-3)—~
‘ = —
]
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Extend cutoff wall horizontoly
or vertically with unreinforced
concrete as directed. ———

10" Transition ———————w«—Nopmal Section —e —>

s

—~a_protection

" #@12" >
#4@12L1}' :Z b_‘ — X Provide cushion of compacted backfill of
4 selected material whenever rack foundotion
#4@9”—”647‘ DETAIL OF CHUTE BLOCK SECTION A-A is encountered.
SEC. B-B
STATIONS ELEVATIONS DIMENSIONS CONC. | pemarks
warerwaY| @ | D | S A D £ F G A 8 c D £ F G Ly Le Ls tp Lt | hp w c y |cu. YDs.

I

| - Maoximum backfill to
i / tap of wall.

Sloping wall thickness to be same
0s adjoining floor.,

SECTION D-D

NOTES
For general notes and minimum requirements for detoiling
reinforcement, see 40-0-6/23.

For Hydraulic Properties below stilling pools see Plan ond Profile
drawings.
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SECTION D-D ELEVATION E-E TABLE OF DIMENSIONS TYPICAL PROTECTION_— o e
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L7l }r o ~~Splice acrass & optionol : lt M l;___ ' - i
i // T 7I_ 1 - : j g MU : :
Fo@i o SECTION C-C | aﬁ- 7%{-— *“\N ¥
e <o P Yoo L ‘ R T--*a@12"
po! D Sor P I
R - [
PLAN v e e b o
| |
TypeD(Mox.0=6c.fs.) o PLAN oo
Co ( N 2
L vy ¢ Type@ ( Mox.0=12¢.f5s.) T l
e | P
V__¥
T e 23 e 6 i l # oo 253" B e g <E
[ TR P 1 l ——-"""4 Edge bor P /,f4@/2 Bond info = : )
; ‘:‘\,: ! boor  E4@12"Bond into sidewalls 5l o f | 7/ side walls ~Splice across € aptional
L s kg : ,I"( <gim-————t-g SECTION D-D
" © R T
N t4@i2" b B a!—% i
| E g P i .-#4 Edge bar —"L_“F"'i'_“"
! Do %4 Edge bar #4 Hoops 2 | ’ g l T
I ’ M f | 401" A
= [ I AL ! I = - )r-\"“-4@12“"
Z =°" = TR ) { . B < TTTTTORW #*4 Edge bar—--.-> - \
oD g ' N LA Sy Sy ! o - TR
ST LR I | < L e
f 1 s " i U s — =4 -
Lo Y ' el : 1 L G S O W W
¥ P y oy 1y . ' ™
. b ! e |
s@i2" 1 ; Dio. pive shown b !
e . S i ! ! R - ) “Dig. S
18" Dia. pipe shown--- 'R Y ~-Splice across € optional 18" Dia.pipe shown Y. 7o j‘ ELEVATION E-E
NOTE: - NOTE: /:/-gw : =
May be constructed [ 7 SECTION D-D May be construcied Lo LD SHURHARLLSL AR S RIS - SR . B o NO 'II:ES
with 8"headwall in Lo @i ! ! with 8"headwall in Lo d ! Chamfer oll exposed corners 2 'unless otherwise shown.
lieu of 6"heodwoll =4 6" fee-~=--- 2-9" - -————>§ 6"t == m oo g~y — = " <= /’ewf,f5 heodwall i For general notes and minimum requirements for detailing
ond 3*colior shown. ! o \ ond 3°collor shown ' __________. 8-4 reinforcement, see 40-D-6/23.
e L > *
- SECTION A-A
SECTION A-A

ESTIMATED QUANTITIES

£ ITEM TYPE-! TYPE-2
- ] Concrete, Cu. Yds. 2.6 3.2
i °© Reinforcement Steel, Lbs. 235 260
#4 Edge R
bar-----~ //:i"“ *f"@’?\‘

——0 \‘_,~___:.__._.___._.
N LT T
LS 10" >4 H--ta@10"
IE:I—- |, N e *Eﬁ“‘
(AN
#q@izt-

L ‘ #
2z T
@jr~»——~ = ELEVATION E-E

SECTION B-B

@ ALWRYS THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

*#4 Hoops---<z--

!

BAFFLED OUTLET TYPES | AND 2

orAWN__ M4 R __

1 o [ 2 3 4
it | ! i I J

SCALE OF FEET

SECTI/ION B-B

TRACED __H.M.@.

CHECKED

C 132.10

DENVER, COLORADO
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|
|

18" Dia. pipe .~
shown - -~

_3"Fillet

]t
-~ <-]D 6 = ;
1 IS
% Y
, é E
i~ !___L_h__l X -1
i | T T T rier
= i © [—— ! " <-IE
———- F I,Symm.g R &
P I v 14 |1obout Lo
L qror, gm0 4
A AL H ' | © A
—d ,
S{g//ce across ! v bars oy '
& ostienal -, ( — = :
JE- S P B ¥
ST S
= =
#B@re -1-" | l |
i —c e
|
.
= =3= 9 47— T ]
!
|r< ,,,,,,,,,,, g-4% - _ [ > <= £
PLAN
rree (@) (Max. Q= 2/ cfs)
#@12" #4, Bond into side wolls

NOTE:
May be constructed
with 8" headwall
in lieu of 6" headwall
and 3" callar siown

SECTION

SECTION B-8

£
Splice across € optional
! Y.f‘—”4 Edge bor

1

I
N

For foce.,

SECT/ION C-C

i o I 2 3 4 5
[ { L I il i
SCALE OF FEET

—L.--#4 Fdge bar
3

“~Bond into
sidewall

~

= = “\#g Edge bars
ot

#4 Edge bar--~

“Splice across € aptional

SECTION D-D

#4 £dge bor, |
__1_.]_1._ ]
s

-Splice across
optional

ELEVATION E-E

1K

|

5"~>~ =3 i

ey = 1‘0

1 I

3{? |

; r ;

r——t o _ -
ey 7 (o Csrhmer !

— R}
| 4 ke
~=55 ::H [ ; _I
b o
, L &-Symm about € |
v i A-Symm. about €
L FLO m BT > _*_/IA‘
T A N © F

A1 erh-2-3% o< 20"~ ’
——ln H L |
B i
Splice across 1 e Edge bars T ;
€ optionai-~ | > |
Y

#4@ 72 Lo

n

PLAN
TYyPE (@) (Max. Q=38 cfs)

e 7

e

”

---==-5-3

TLY.

Sy

"

---2-1¢f

24" Dia. pipe .~

shawn- "

NOTE:
May be constructed
with 8" headwall
in liey of 6" headwall
and 3"collar shown

SECTION F-F

o= 3Filiet
8~
\\#4@”0”
22_,,,

SECTICN G-G

-f"’] ; 1
#4 Eage bar--~ 6" L f T i

£

/V—-Sp//'ce 0cross Q’ optional

————}
N ‘Neulr foce
t

3 @12

3" Fillet

“Splice across € optional

SECTION H-H

“~Bond info
side wall

{ “wa Edge bars

-Splice across € optional

SECTION J-J

——r

. i
_|_ l ~#4 Edge bor |

#5-- “Splice across
optional

ELEVATION K-K

ESTIMATED QUANTITIES

ITEM TYPE-3 TYPE-4
Concretfe, Cu.Yds. 3.5 53
Reinforcement Steel, Ibs. 270 425

NOTES

Chamfer all exposed carners 2’ unless otherwise shown,
For general notes and minimum requirements far detailing
reinforcement, see 40-D-6123.

@ ALWAYS THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

BAFFLED OUTLET TYPES 3 AND 4

C i32.20

pRAWN_L-PB - EWM.___ suemitrec . _____________|
TRACED__WCW. RECOMMENDED . _ . _ _ . ___________}
CHECKED ._ __ ___ _____APPROVED_ __ .

— TCHIRF, CANALS BRANCH

DENVER,COLORADO
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1t
I
R
<-ID ‘E
="9 :
y i
3 4
/:/\\\ Girilet | o
R i ~E
1 © | 5 -I
P e
|, i —~Symm. about €.
L] - £ A
A FLow | ! A
—— ‘1 A P
i
Splice across € / !
optional===7 !
=N
K i
| ! “
: - o ™
I I
(PR L (R AR -]
O [ b [
~~ £
PLAN

TvPE(®) (MAX. Q=59 c.f.s.)

30"Dia. pipe
shown -----~

SECTION A-A

SECTION B-8

1

iles

B
'

*~Splice across € optional

SECTION C-C

L] #4 Hoops

2L-3"Fillet

|
!

N
!
4
~<a H —qJ i
1 1 v
~ :
| ) |
BN e S (I
e | 7 {13 Filiet [
S E I ! <
VY 1 - !
L L | .
LT RV AP I Y i
— == | i i 3 ']K
FLOW . Sy N
g = i | Symm about €. =, 4
/_':'—' 45 <T'|: [ @ —/‘._.
i K | #
}__—‘ /' — | ' 4@I10
=i | ] | ,,
Splice across € TT || Fatdge - ! o7
optional.--< K bars.\: P }
#, o Y !
o — ;
¥4 | £ 1
! 7 !
~r
; <JH i <JJ S 7t
! |
[P LA AR T AT PR _—
el L > J
<K

SCALE OF FEET

3

A . ¥ ’
L

™,

Spiice ocross €

optianal - -~

A L \ 5hU
B - ¥#4 Edge bar Bond
into side walls.

SECTION D-D

Fap8"
|

\ 1

|-<~ .,

L

=

“-Splice across €
optional

ELEVATION E-E

4 #4 £dge bar
T @i

@

#a@i2t

PLAN
TYPE(E) (MAX. 0=85

i

f

e 3G = o 82"

c.f.s.)

¥4 Edge bar

19

o R AR
E PP VAT Wk AR

-3-%a@ 9" Bond info side walls.

~*a. Bond into
side wall~

¥4 Fdge bar-"

v = e ]
3"Fillet S Fa@ie
SECTION F-F
-
[ R R L -
“Fa @it
fa@6 -1k
PRk #g Hoops
L
1 _ iﬁ -

SECTION G-G

“

#a @i’

| Spiice across € optional

i
)

#

<37

#4 Hoops

--3"Fillet

SECTION H-H

“<Splice across € optional

5 8 TG

rn

Splice across € /
optional --~

SECTION J-J

’{;4@9..
;

=4 Edge bar Bond
info side wall.

il
T S

ELEVATION K-K

“Splice across €
optional.

¢
1 i
ESTIMATED QUANTITIES
|| *a, | Fa@elcach face || 4, Edge bor ITEM TYPE-5 | TYPE-6
3 Concrete, Cu. Yds. 7.3 10.9
- F4@10" | Reinforcement Steel, Lbs. 565 830
i@
NOTES

Chamter oil exposed corners 3, unless atherwise shown
For general notes ond minimum requirements far detoiling reinforcement,

see 40-D-6123.

) @ aLwRvs THINK SAFETY

DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

BAFFLED OUTLET TYPES 5 AND 6

C 132.30

CHECKED

CHIEF CANALS 8RANCH

DENVER, COLORADO,
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<c ("] 12
™
Y
]
[_ A !
! T L4 N-4Fillet |
Jilmea | I le- s I-'/—‘}/ i1 f
Oy > ! ?‘P& “~Far face !
| g C% . ¥4@i2"Bond info
*‘—#\—M:}hl B e side walls. N
L ©
FLow Jﬂ L Symm. about Q;
A L | ) £
41r>‘ j;i‘ L 356" nle 2R 6 5
[

e gy
F—

Splice across
€ optional-~

--Fa @ 0"

~--wear face

| _-*4@12"Bond
into side wails

e He gt

' d

| -C

;

b mm o e 656"~~~

o
S 8'-8~——-—-
1554 e oo
PLAN

TYPE(?) (MAX. Q= (15 c.f.5)

,~Far face

42" Dia. pipe

shown\’

! Fa@it

4" Fiilet--+- )
e 26"

- . =
~#a@12 n

SECTION A-A

#4010

#q@12"--

¥

- CT-4"Fillef
s-24 = -
q2@12"
€~
B .

i

P

o

SECTION B-B

[P
0

e

f
| # 1
! Jf 4@ 12 \\

g \splice ocross € Rt
8'> e optional
. SECTION C-C
- 2
[S—— i 3] 5
J [P i L i
- £ SCALE OF FEET
¢
: 2%4 Edge bars—
1 1 \‘\
Near face Far face~, | 7

*q@6".,

#4 Fdge bors- e
Bend into side walls--"~
T

T

//-#4 Edge bor 4
each face-~,

Splice' acrass € . o @ 0
__ZLsf_)Japfiona/_--“ N
SECTION D-D
¢
!
!
Ha@ 0" |
Near face-.! Far face

\
e @2

ELEVATION E-E

< H - J . ¢
3| i 5 o
| 0
N 2
r RN -
} . 7L aFinet ,
>ll 10" ‘9‘ N, ! =
AN il “~Far face |
] ! -Far face
-F4@12" Band into ; <K
side walls i
'
i
|
Symm. about €~ N A
. N _ N, > n
; LT{’I 3 -t N L F
PUANH 1'_ | ! { “~-Near face !
— = — e =yt - #4@ 9! Bond into ll
Sp/Tce orose ! [—ﬂ—(—F P e side walls. !
X } ) " L " -
¢ aptional-- 7 :» \l:l—f “a@12 E b 8 ‘:K
Ll i i 5
i EEE | )
DR A 2 ¢ i
e ’l_i_;j ! T e T 3
, TE i ’ e 4@iz- “Splice across BN
E = 4@’21“ ' 1 Lt ) 350" ¢ optional
! ~<H 1 -lJ ﬂ d
; . ? . ] SECTION H-H
P mm e 6 e e o 97 e S g
ot el S >
PLAN ¢ 4
TYPE(E) (MAX. Q=151 c.f.5.) 2%q tage
s bars.~
<o | I ;
- ~Far face A
. 4 ! -, -~ K
48" Dig. pipe Ch #2@6%.. @ ~Near face ) Fur”fuce . n
ShOWﬂ—»“ s S i #@12 #1026 - .
<71 3"Fillet 2 *4 Edge bar
; (S T N eoch face. Wl 3N 4
y .
3
i
t #4 Hoops+4/ o
4 I E | ~
S_Guilt i O <
3 Yy ! ] TV s =4 "
f ! i : : “" i Y
o h - L A
i —+— T 5 o 4 Ldge bars——
! ; b B Bend into side walls-—-="
! P - ’
{ Y7 :

@2

SECTION F-F

Sq"Fillet

.

#a@10%-

Fa@2%- -

’

~---4"Fjllet

SECTION G-G

-3

-1 Edge bar
7 each face-,

Splice acrass € .- ECI
~0"- - optional-—-"

SECTION J-=J

| Fa@10" |
»

Near face-,
#4. z \
—\\ o ! /v

_~Far face
Frei2
A

il
in

ELEVATION K-K

oM@

ESTIMATED QUANTITIES

ITEM TYPE-7 | TYPE-8
Concrete, Cu. Yds. 16.1 208
Reinforcement Steel, Lbs. 1670 2280 |

NOTES

Chamfer all exposed corners 2' unless other wise shawn.
For general notes and minimum requirements far defailing
reinforcement, see 40~D-6i23,

& suwavs Tink SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

BAFFLED OUTLET TYPES 7 AND 8

C 132.40

DENVER ,COLORADO,
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3 ~q H -~ J s )
- C -4 0 L 13 -l 1 7T R
1 77 2 ' W
: LT © —_— r; T -+ €
T : - 6" Fillet | ;
i — S S : N<-—Far face ; |
RN e B ol -] § © ) i i
! /Y o7 N L ~far face » : £ P | -k 1
% . e "#4 @ 9" Bond into g e 1 S i 162 |« -I
e —— ). side wail : | -#4.@ 9" Bond into !
ﬁ‘aﬁr R 3 g side walls :
A | FLOW - | L |y symm. about € : A o Symm. gbout €y ™ A AFa@ 2"
. -2 =] A N ol
A S@phzefzcnraols»s—" 4= I 3501_':_%_ Near face n A F splice across '* _] =i~--Near face n F
A i3 ERN 900" Bond into | Y& optional | " AEIRF4@i2" Bond bars into
{ 1 TL_‘ . side walls ; i side walis :
SN | e £ : . 1 , i .
L‘dh a2 I Fa@e” N 4@ 12
1 i ; = ' 2 E "A'
F4@ 0" o J—*:i; 1 :K ¥ ! ol o
T e e e e N i : ¥ S—— e b
--Fa@ 12 | Bgﬁs 4" Fillet-- 4@ 105 VR -3 Tl g ) ] TP
; ~<-| c f ~ D J _] €*-Splice across € optional J Blﬂ' - - | N e3teT
Y T S S [0 B e <= E ~~J ) _I --Splice ocross € optional
D : SECTION C-C . gt - - _”,A,__>i( K
b o e 18=(0 ==~ e el 20-7" | SECTION H-H
S, o
PLAN PLAN
TYPE(9) (MAX. Q= 191 c.f.8.) TYPE @ Max. 0= 236 c.fs)
¢
¢ Far foce .. -F5@ 12" f 2#4 Edge bars-.
=3 I P I L1
iR N T I I : I ~2-*4 Edge bars a#F5@ 0t % .
L sA@12" s » A 60" Dic. pipe pe 2855 e A2 L ---*4 Edge bar e o FE@ 12 : ESTIMATED QUANTITIES
j ~Near face_#g g (o Forface~ L/ shown ---~--. : N each face :
--#4 Fdge bar / B PR IR \ ~ 7 ITEM TYPE-9 | TYPE-IO
each face Ak ,;#4;;_ L "i‘? ;;5[7 P Concrete, Cu.Yds. 28 37
T e j::]Ti B! 44 ¥ Reinforcement Steel, Ibs. 2640 3310
----- = sESERA TS i I IR
Y ., [ S £ v : Y
" VST % L “A,:""»_,f’ :
‘~#5 Lage bﬂfS’.‘" N ! ;C‘) 5Edge ?70’5 . R NOTES
.Bend into side walil - Bend into_side wall-~" - 3" :
4 = e el e St B Chamfer all exposed corners 3, unless otherwise shown.
APRIERRE-RO ¢ : g R AL e A . L,
== Eillet o *“f o o" Fillel+ Splice across € optional- oy P For generol notes ond minimum requirements for detailing
o 3T ’ & A reinforcement, see 40-D-6I23,
~-Splice across € aptioral
SECTION A-A SECTION D-D SECTION F-F SECTION J-J
# i ,——#4 Edge bar
.- 74 Edge bar : " each face--,
/ each faue-:. ¢ - Tk ; # " Q
' [ {} c*a@ it o [0t 49 |
Near face... ’,,»--Fur face } i 6" Fillet , Near face—»:“ ! ,-»/-‘ar;‘ace
# " bt | S #s " 4@ 12*--, ! 4@ 12"~
P ez i }l e @ { @ N @ euwavs Taink SAFETY
= = ? TXI ; # { _;,r" s E - UNITED STATES
A4 PR v R PARTMENT OF THE INTERIOR
4 Hoops - ‘fl R :’—;1: ﬁ 4 Hoops j :/ ! 4 DS UREny DF PECL AMATION
) L 5! R I ) . _ L1 v -
It 1 T /E
'E‘ BAFFLED OUTLET TYPES S AND IO
SECTION B-B ELEVATION E-E SECTION G-G ELEVATION K-K
o orawn_ E:S.E.W.M.  sueMiTTEOG.._ . ___________._._.__.__. R
:Alx! PR i i Lond 1 L Ilo L ) VR ? : TRACED__. .
SCALE OF FEE 2| coeckeo. . .
5 HiEY, SANALS BRANGH
DENVER COLORADG ]
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=
[~433
S
§§E TABLE OF LOCATIONS, TYPES, DIMENSIONS & ELEVATIONS
& Canal or Lateral oL L TR N T 3 T Y I ELEVATIONS PIPE__TCallar], . ToESIGN | pp.
PNl P OR areral or a - ) ist. *t DEL.
E;D‘; 53 LATERAL Farm unit | No. No&néle Cﬁ/."sf.m' A D J |pia.| L |Stope | “x | @ | ws.E). |MARKS
Cr— ; =ISLC
e | = SE
Y -Air vent, see HE&EI
) ! 1 ! L: Detail.
1 - LNK;; ————————————— e T 1
IS
A‘«w/ 7 — 5g~4.>ef> I —- : i +—JA
.V E— N ¥ |
“Station | — 1 il N {6 ey I >
staton ==t i
- REE T= n
: ll‘_:,—(é A —_‘_Mr } \<>‘\
D RIS clm— A
1 PR UA
| _ , /178" Straight bars ¥4 @ 12" both ways.
Bend diagonal bars into -7\
headwall---------- - |
\
1
\\
“-Cast iron gote with flot back seot PLAN
//,r‘E and squore bottom slide. Lift ond ,-Top width to be W, W, or as directed.
o anchor bolts as required, / Embonkment to'include romps for
Gate not shown. [ 0.&M. or farm road across
/ \\ pipe where directed.
/I,Cana/ or lateral slope L Lateral section
;/ Submerge .3 M/n:) or weir pool--,
_ /"3 Dig.
1--Air vent, see >, Design Delivery *“—7—(5’Min.}““">§ /!
Detail. %%ws
(1) Connect to road crossing at distance L and Elevation J.
(2) Connect to pipe line.
_________ -7 Z ;
§ n MUY 3s “Protection for foteral turnout only. (%) Connect fo pipe dfOP'
_______ & Fillet-— bk s @) Connect fo Weir Box.
e 6 Fillet bE
4 @ 12" Both ways. ' (5, Connect to pipe Div. Box
Transverse bars confinuous in walls and
floor.
Lt ALt T NOTES
;/? (E“~\; U Z _j FLow 2 AL o Vvent dio.s 4 For general notes and minimum requirments for detailing
B ; *a @12 d A I - 3 pipe dio.(4"min.) reinforcement, see 40-D-6123. .
______________________ M- ____ . ,Upperanchor bolts. Both WG;S in t ﬁ ! a IE = cIL Tum;zufhgafe ,sha/g be .;'_(7”7@ d/a;neferfasd pgpe;
i & e F o _. - ! \ n - Y except, where pipe diomefer is not a stapcar
Upper anchor bolts.~ | s i £ > center of slab, Equrearla‘l)f _____ :/[ 'S gate umeter, fhe rext larger standard diameter
o | 4@ 12"Both ways. " gafe shall be_used. .
. Y, + see Detail i g Gate frame  height measured above € of gate gpening.
| ];r_ff_’v‘”m‘” ws. cralrvent, see Lerail. TYPICAL DIRECTIONS Extend headwall cutoff-vertically or horizontally wi
N Controi W.5-3 =1 @ 1ev {#a@z" Bend 4"into unreinforced concrete as directed.
- ! ! JLAT— # wall; place taps of hars
" -Air vent, see { E 2 /‘. | =4 Hoop 1 Flush with concrete.
Detail. | iCanalor Lateral | REFERENCE DRAWINGS
T, # “ & | Slope-, ’ - TYPICAL PROTECTION . __ _ . _.__
Canal or nal or Lateral Te@ e rood \ ‘ E P’fggﬁjrgo”?’”e AIR VENT DETAIL PRECAST PIPE EMBEDMENT ___ ______
Lareral ~Precas? concret b s i
bottom S ] e ; ' ~ O £1D
El Avs) pressure pipe .‘ N - TYPE 2 TYPE 3 TYPE 4
S ! Je . ~ : ‘ -
-~y _ ‘ { T8 D c Feinf. GATE c Reinf. GATE Conc. | einf. GATE UNITED STATES
1 \\@0 O s e g—MGX { 7 s No. G E onc. Steel A E onc. Stee A G E " | Steel DEPARTMENT OF THE INTERIOR
_j—__\\{ -y ¥ -tl\’ - > _-.I 1\\_A_4_____ . p I/’ p -"___![ ° In. Cu.Yos Lbs. (FFIJ’_{IT}-E' Cu. vds. Lbs. FI’U_ITE Cu. Yds. Lbs. Frﬂ’{'e SUREAU CF RECLAMATION
=y v L "’} 65;';/: 7 /e",'_;_ % Jo vy J o 6"Fillet. 12| 2-0" 30" O | 65 5-0" 3-0"[s-0"| 11 | 92 |5~0"]
Lo S\ 2 ot ways [ 0= \canal or Y5 7 eEBoth ways 5122|3511 |72 |5-0'|  |3-3"|5-4F| 13 | 05 50" PIPE TURNOUTS-TYPES 2,3, AND 4
i3 B X [ob ! N ) | =L PP ot L v ’
L,; = \ Transverse‘ bars con- i Y Lateral !__I ‘GI‘H//ET. Trqnsverse bars continuous 1812-4"13-6 1.2 78 15-0"| 3-916 /2" 1.5 124 | 5-0 B
, ey tinuous in walls and floor. bottom, g in walls ond floor. Bend 21|2~6"|3~9"| 1.3 |86 5-0" 4-3"|640%| 1.8 | 147 |6™0"
6" Fillet--- Bend longit. bars info cutoff. £l A longit. bars into cutoff. vd e a0 14 1o 150" s o' lg-0"| 22 [ 182 |e~0" | oA T
- - - TEACED. . _ . — — . . - RECOMMENDED . — — . e em e e el
TYPE 3 TYPE 4 30 |2-10")4-3" 1.7 [111 16-0" 5-6"18-9" | 26 | 215 | 7'-0" S| cmsersoe e aperovesl _ ... o
(8]

CHIEF,CANAL'S BRANCH

DENVER, COLORADDO
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Lt ALz
FLov ¢ Ah TABLE OF LOCATIONS, TYPES, DIMENSIONS & ELEVATIONS
T " e TO. to
, ¢ LATERAL | STATION | Loferal 'St NalDIR| M ELEVATIONS PIPE  |Color max. | PESIGN |oriimus
N ‘ Rt. Normal | Control : ISt DEL.
- H 7 WS, ws A D J Dia. | L S/ope X Q WS El
[ ‘€ Lateral--"" l = E—
. —~=D Cr> / Jjﬁ
1 T i o = v TYPICAL DIRECTIONS
- ? { -Air vent,see Detail. el
[ —<—|DJD 4,‘*&: ——————————— ] A
AL - e -t - - - ~a
h Station S f/’ Zﬂ
e 1 i I - = =7
hainnd ] H [ | N SN
S i
I J :
i ’ ¥
| ——— - oL
N [ S NSiraight b #4 @ 12" both
Bend diagonal bars into \ rog ars ot ways. /
headwall \ /
Lol
X S
PLAN oFE
.-~€ Lateral, or turrout station i i i S| =
- > T Cast iron slide gate with flat bcck seat and 293
¥ when turnout is on € loteral. square battom slide. Lift and onchor %%2
boits as required. Embankment to include ramps for 0 N é
/ Gate nof shown. 0.8 M or farm road across S
/ pipe where directed. 2 S
. M { ’ & Upper anchor balts. Sle *g
' *—;/ [—Top width to be W, W, ar as directed. :%%: 5
Normal WS ] ! '; ‘,'Canal or lateral siope Lateral section
sk T 5 ? : ! Submerge .3' Min or weir pool—)
‘ o - Ha@ie ﬁ ol P Design Delivery W.S.—=--
Control ' 1 ~~Collar  m 3% 53’/?4’/‘7; g |
W'S'A’_ ~Aip vent,see Detail. _'_ij l Q}!\ ; ) \‘\ B2
s - -
e I AR e e o~ = R
] L f ]
.S: L . Slope T (/) Cornect to road crossing ot distance L and Elevation J
) ‘ Slope—N ] SO N g MK (2) Connect to pipe line.
T P SO ST & A P RN e e A2 C il U .
X ‘ ™ (3) Connect to weir box
~-Precast concrete pressure pipe Frotection for loteral turnout only/l (4) Connect to pipe drop.
(// ; SECTION A-A
#4.(@ 12" Both ways. Transverse bars
continuous in walls and floor, "
_# 4@ 12"Both woys in center of siab. NOTES
See typical joint detail ( For general notes and minimum requiremerts for defailing
P ) \ reinforcement, see 40-0-6123,
TYPE 7 ‘ € Upper anchor bolrs v . C.I Turnout gate shall be some diameter as pipe;
, L A & { — except, .where pipe diameter is not g standard
L i = - Vent Dio. 4 gate diameter, the next larger standard diameter
[ i e L §2 pigel = / pipe D/'a.s (4" min.) gate shall be used.
) i 4 @ 2" Both ways ~ to/ 8w i Gate frame height meosured above € of gote opening.
i - A b i vent see Detail L o Extend headwall cutoff vertically or horizontolly with
; SN?CTG/ W.S. 3 ’ unreinforced concrete os directed.
; _ Controf W.S=2a\. ' 400" 5
! B — =
See typical joint detail. | @ 8 § i
2 Q
=l ini /1. » 3 " ",
(I\n‘\ni Butt lining to structure wa NICO\Q {#y @ 2" Bend 4"into
AN “--Precost concrete *;/0///;'/7/03!/’7 tops Ui bers REFERENCE DRAWINGS
- : B ressure pipe ush with concrete -
o N G P T PIPE EMBEOMENT _______________
,"Aa'f/z,, T SECTION C-C 1 PRECAST PIPE EMBEDMENT
. Structure wa ‘ - AIR VENT DETAIL
g
A i Lm‘et'_r/fzi1 bottom . Nﬁ o1 TYPE 7 TYPE 8 @ ALWRYS THINK SAFETY
Ll - STR. ] Reinf Rei
. - 3 elﬂf‘ . UNITED STATES
SECTION D-D See fyp;]l/—‘é_—_— . No In. A G £ Conc. Stee/ GATE A G £ Conc. Sreel GATE DEPARTMENT OF THE INTERIOR
L ” . - Cu. Yds, Lb Frame Cu. Yds. Frame BUREAU OF RECLAMATION
jaint detail. & < |7 #1 @ 12" Both ways. s. | Ht Lbs. | 'Ht
= 0 & Fillet Tronsverse bars continuous in
5"1- ZGHS u:d fl(;o;.fBend longit. PIPE TURNOQUTS TYPES 7 AND 8
i ers into cuto "
TYPE 8 ° DRAWNWAK  _ _ _ _SUBMITTID . o e
(Ga_fe o Shzwn) b TRACED_ _ _ _ . . RECOMMENDED. _ _ _ . —
g CHECKED.. _ __ _ . _ APPROVED . o o i e e e e e —
— - CHIEF, GANALS BRANCM
© LDENVER, COLORACZD l
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leo__b__1 Canalor lateral —
2 Slope
_Slope. E . o eor dta ) s — TABLE OF LOCATIONS AND ELEVATIONS
- ~2~Weir gages: for details, see 40-C-71. o L I~
- ! with cinch anc W 5 25 | canar INLET PIPE OUTLET
3 z , <3 [ p— [ Fasten gages to wali with cinch anchors, g g l S OR starion| & « |NOR NORMAL [CONTROL ELEVATIONS CONC. TH |DESIGN REMARKS
s | R 5 »4/2;»5< 12 %5 or as directed. B8 |LaTERAL >l |a|STR ) y ws. WS, ELEV. LIN {1 DiAl Lp | L3 |ELL W | EAR DEL
51 ¢ |1 eI ey g Wk No. ELEV. | ELEV A o E F J FT_Janiy =0 | "2 ) "3 "™ No [TRANSITION |y 5= gy
S| 8 Lot ; ; at@izn — S L
s | = :1," : P —V /t/; Symm. about € except g - .
5 | E n { for measuring we//s.\\ = ! §§
S | : 1 \ )
© ]ﬁee Detoil B ¢ pipe, j T g8l s
o : ! 1 Bt S
[T 90° SR — | Fa—— . LJ §%
Y T ; v | (S
; 3T = t v ' 52 —
Station--" | a [ — - Design Delivery WS~ &
Wy y (S) o R
= ) Yy g . 3Dia__ S
= S [ Wor Wo Min.-==-=2 > 2 CosMin) L S e
v s -— ; 2 s 83
e T S N
&g s o
za =210 Anc/vor bolts@7." = 4
< - i projec ===l
e oo R=iplg2_ __“Precosi concrete plonks, see detoil A 1~ELL
~For typical Joint Detail, PLAN XZEF 41 Max -
see “-Protection for
lateral turnout only \——————— - e —
Precast concrete plonks nof shown~.. < O e ‘o mofsh LovelTUpINAL SECTION I I i
. e quirec. Ga own. EARTH TRANSITION
Steei slide gote with flat back seat. Lift *‘ I
and anchor baits ds required. Gote not shown, ",i»—Canalor loteral slopes - -
| S PV ! "Mi .
! ; ‘ t’(e Min) <10’ Earth transition
i € Tap hoies - X [
12" Min-, };4 ****** —;—-————~ — Y.x T 5 <o t“”’*“"i 444444444 3l
~NWSA Comro/WS w\C‘Vl—NIJK;J X e '
N o T me :y, ~Design Delivery W.S.
S L INLET STRUCTURE OUTLET TRANSITION
TR | Max DIMENSIONS coNe. | REINF | _ORIFICE GATE TURNOUT GATE | welr sTrlpipE DIMENSIONS cone. |REINF.
! No. . STEEL| SIZE FRAME FRAME| GAGE No. | DIA. cu.yps, | STEEL
2 Precasf concrefe ° N z ¢ “ 3 £ i |cu.yps L8s. [ ¢ F HT. bia. HT. | LENGTH 5 Lt a ’ T Ple T't i LBs.
pressure pipe----"
| N # u
Conolor Laterai / @iz g <
Slope~--. -~ See Detail A’ SEillet
/Venf d/a z plpE dia.
LONGITUDINAL SECTION-TYPEI
(CONCRETE OUTLET TRANSITION SHOWN)
For C.H.0.dimensions, reinforcement, /I/' - l;/_ ;4__": _______ j o
and notes, see Type I obave. R ;““ | A F#@2"Bend 4"into woll
! piace tops of bars
! flush with concrefe.
]
-
é DETAIL B NOTES
E For general notes ond minimum requirements for detailing
) o e e R DY S reinforcement, 40-D-6123.
i 2 3 :
Typical original i ! ; Gate frome height measurec above & of opening.
ground surfoce, ! I ; Discharges assumed to be as indicoted in Table 31, U.S.B.R. Water
= | | Zt(G Wink , Measurement Manual. Discharges should be verified by rating.
] i ! > y}|<~ g 100 Eorth For dimensions W or Wp, see Plan and Profile drawings.
Reinf and aak | t i transition Locatians of vertical P 1's of £ and F are fo be )
;;”f~s77féwg” es T ; ' considered opproximate only and moy be adjusted according to
Sy — ' actval laying length of pipe.
Precast concrete pressure pipe- &"Fillet-u ] ying reng e
\ b iot , REFERENCE DRAWINGS
i} L ) i [T At 2L oo " TYPICAL PROTECTION
T A o 7 i PRECAST PIPE EMBEDMENT . _______ Z
Li-==2=All reinforcement in measuring £ ,_;\ : S 24 BENDS FOR PRECAST CONCRETE PRESSURE PIP
/ wells is*4@i2" both woys in center of slab. SRR | >+“ S T
n ~Upper anchar X v
Precast concrete planky 1 ¢ R ! -
¢ bolts, both LONGITUDINAL SECTION-TYPE IT L o e AR 4
N Weir goges, ; L gares. {CONCRETE OUTLET TRANSITION SHOWN) 5" Fillet” E Ao oe o E
P t . Y . ; - vl -
X ~ . both wells . #4@12_,/ y lz—I"C/. @ ALWAYS THINK SAFETY
i IR ¢ 210" Anchor bolt with PLAN
\\ . Cement mortar- square head, hex. nut, , 5 "o DESLA)/;#AI;IE;IEDUFSTTHAEI IEST'ER/OR
| 4 [ongit. @1 " . _2’0,'0 x—"dee hole. ~ omfer on EAU OF RECLAMATION
' --#4@9"8end into sidewolls M C/g @2 ond cuf washer‘.l o D “h /p \‘B all edges of
& ' ; b a io. hole #, 00
“~--Exfend cutoffs verticolly or #4 Transv.@ 12" continuous in Reinf nof shawn --- . ->1:Z« }(:‘mv L 400 planks.
ki horizontally with unreinforced auter face of walls and floor ! ;

=

SECTION A-A

@i~ -

SECTION B-B

g0

concrete ags directed.——--—~-—---

#4 fFrom tronsition--"

#4@9':,/
SECTION D -

~,_/2—':1
~—Sloping wall thickness fo be same as odjoining floor
=@ Min

DETAIL A

SECTION E-E
DETAIL OF PRECAST CONCRETE PLANK

_~Reint. not
shown.

CHO-TYPE 2

[+ I42,20

CHECKED _ _ _ ... _____APPROVED. . . _ .
CHIEF, CaNALS

BRANCH

DENVER,COLORADO
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wall,place tops of
bars flush with concrete.

b . .
™" 2 "7 canal or Lateral slope (,—z—We/r gages;for details,see 40-¢c-71.
- s B ; Fasten gages fo wall with cinch onchors
21 = *4@/2”Bend or as directed.
" |
202 intocutoff-, I
M) N 5t wiphi5le b s A .Station € Raad
W 4 S R - it
5| @ 5 . \ |
3 £ -Fa@ie” Symm.about € except SN k
@ - _— . \
Sl < -5ee Detail B ~ for measuring we//s) AN
Sl & ) 12 ee Detail B . € Pipe et . = |
@1 . r — — i
T |90 R D T e = e e I J, X
> v N OO R s B Y : i .
B o Qv . 4 N S
i § Level--’ 72______ _9Y __ﬁ._?:_._T!L_._________l__,___ :]r
Sl 3= FT . TTTTW ar Wyl Min et . J
R 8] e .
2 e o= p—- r<-~-Roadway width-
W Qo -
Ples N |
g © “~~Precast concrete planks,see detail. i
s e g” —
© I..c . ==2% 10" Anchar balts @ 7! project 47 P L AN
- - 2 -3 IENT]
Bz .~Precast concrete planks )
; ; ; ¢ ) t sh ee detail. ! e x
For Typical Joint Detail, /,’ y fat shown, s at L #ag@e" Bend a'into
see e o ; _-C.I. Slide gate with flat back seat and square
Steel slide gate with flot back seat. : -7 bottom siide. Lift and anchor bolts as ‘r<_~r@ Road
Lift and anchor bolts as required. | / required. Gate not shown. . -
Gate not shown:-<_ T N DETAIL B
¢ N EadDiaholes-. v e i e Lp-frmmmmm e i e mmm e Ly----
b oo aei oo M --\-'--1\-.>4/2":<-

.-~Drainage ditches where

“~Protection for lateral
turnout only.

LONGITUDINAL SECTION
EARTH OUTLET TRANSITION

- Precast concrete plank
i
Upper anchor bolts '\
;‘_g both gates—-=~~_ \@< Gat :
soopt | 2 Y ,~Gate not shown
o e (SN . Y Id ,
T8 2 =Y Y Y
sl e” © CPVAN =S cUE
R T
» | . 3
W_:_}’\_ o -—-1-#a@9"Bend info
R N Enh ;( \ 1y wall.
- i /-?_, "C/’—‘)g : | / j;—r‘
:f PLAN ECT SN p1r--Fa@ie”
IR Dia. (5'Min) SEeTion A4 o) l—'&
5 ¥ e NN . ; LI ekl A X a
® 3o | ~ Station and elevation shown on *a@iztz B
| g'% :<“L3“"‘>.“<“ oot grf,;file Dwg. except an farm 2y Erom Floor
S'E I elivery. -7
& \[ : :‘: 7 SECTION B-8
! , 50 .-Design K
: |=—y | Del. ws. /
Waterway 3 T _-~Extend cutoff vertically or
slope --- 2 e horizontally with unreinforced
S~ 247 Max. / concrete as directed.

-4 Longit. @r2”

[

¥4 Transv.@i2"

- cantinuous in
auter face of
walls and floar.

]
,~Canal or lateral K required, as directed-. : ty ([ 6"Min.)-> e Lyt ____"Q'f‘l.’:‘f_/l_ reeo-ooe- Azt *----“";-ﬁ
i CELR 3 : F ; transition | K TR N NS . - 1 dis
o 77 3 ' Design ¢ ‘\]J ; 4 From transition--"~&dy & "l Sloping wall thickness
. X N ' - A ) N ] hess
Lo S _ s 7 Del. WS.A A { A ¥a@ 9" e Min. 7‘{c;ogrsame as adjoining
SR A et ot — N :
o | = e — E y o | \j( '—LLY@[ E ECTI N _
S el A . e 3 SEC N D-D
= & 'V! -------- o 7 #4@121/ “«/5’"0/.
L s £l F. JEs “-Protection wpiay 2" PLAN
r t N Y y ¢ bia.xg : -2"Chomfer on all edges
i . Fel==ye S . deep hole-.., =g sy Fagi2l #a /% of planks.
Dia-B A’ gFillet = tw = { ,”Re”/;fnaf
3 N 2"Dpia. hole=--~- / shown
S pvE; “w__¥*a Transv. @ 12"cantinuous * )
6 Fillets S — LONGITUDINAL SECTION in walls and floor. t = SEGTION E-E
( CONCRETE OUTLET TRANSITION SHOWN ) o~
~~--All reinforcement in measuring S0 . . / DETAIL OF
For C.H.O.dimensions, reinforcement wells is #a@i2" both ways in center shl’fh“f’fhw bolts with square ‘pREGCA ST CONCRETE PLANK /\_/_OTES 4
and notes,see obove-- D e o Al 1 of slob. ead, hex.nut, and cut washer. For general notes and minimum requirements for
) e o ;
SECTION Cc-C detailing reinforcement, see 40-0D-6123.
£ INLET STRUCTURE OUTLET TRANSITION Gate frame height measured above € of gate opening.
Locations of vertical Pl’s ot E ond F are to be con-
DIMENSIONS
s7r. | max. DIMENSIDNS ORIFIGE GATE [TURNOUTGATE| .. | REINE|WEIR STR.|PIPE] coneG. Zf_i_":; sidered opproximate only and moy be adjusted.
no. | @ z 6 K a E t SrZE FRAMEL 1. |FRAME| gy yps ) STEEL) GAGE No.iDIAl 5 | Lyl o y Tole] el teltn cu.vos| 2T accarding to actual laying length of pipe.
c F HT. HT. LBS. |LENGTH| N Discharges assumed to be as indicated in Table 31, U.S.B.R.
] Water Measurement Manual.Discharges should be
verified by roting.
7 For dimensions W or W, see Plan ond Profile drawings.
l . ;
Re/:of}a:hdozzfes REFERENCE DRAWINGS
- TYPICAL PROTECTION L o oo
LONGITUDINAL SECTION PRECAST PIPE EMBEDMENT - _ ______________.
TABLE OF LOCATIONS AND ELEVATIONS BENDS FOR PRECAST CONCRETE PRESSURE PIPE __ _
2 INLET PIPE OQUTLET & F—* .
camaL 2 | om C DESIoN sTa ELEV. Xl
OR STATION o sTR. NORMAL | CONTROL| kv ELEVATIONS LIN. CONC | EARTH | grgy | nENER, | STALL REMARKS
;:J 9 o m w.s. w. s. . L, Lp Ls FEET DIA. No TRANSITION . W.S. ¢ RoAD R
LATERAL 3 ' ELEVATIOMELEVATION a 2 E F v (1w} ‘ ELEV. e gy A
‘~»Re;‘7nf. not tegid 1LY @ nuwavs iink SAFETY
shown
L. o D E TA 1 L A DEPART’LI;‘Z_INTEDDFS;—S;—E;STERIOR
BUREAU OF RECLAMATION
— e for
frow |y
y g% C.H.O. TYPE 2 WiITH ROAD CROSSING
) — . Var k‘\
] \\q; Conol or Lateral® _forawn PR SUBMITTED. .t L oo
M rrRacep Eve RECOMMENDED _ . _ . _ . . __._ . .-
TYPICAL DIRECTIONS g
—~RCHECKED . _ _ _ . _ ... APPROVEDZ;,:,E;F,’EA;EI:S';NT&;EN _________
— ° DENVER, COLORADD,
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Coriof or loterol

O ; e
B siope ) . TABLE OF LOCATIONS AND ELEVATIONS
P ~2-Weir gages; for defails, see 40-C-71.
N B | | Fasten gages to wall with cinch anchors, — CANAL wl e lvor INLET PIPE QUTLET
3 re--3-3""s1 | orasdirected. RS OrR  |sTaTion | & | X st NORMAL[CONTROL] ELEV ELEVATIONS CONC. | garTnH |DESIGN|  REMARKS
s ! P =2 >|ala R. W.s. . DIAL | L, | Ly (ELEV DEL. W.S
S 5% teighigtgt <5 $ 3% LATERAL - vo | M | TR A | A -’ £ F g |HNFTR ) |t T NE (rRansiTion iy,
1 [ I e
. ; A Symm.about € except 8 §"’x
N Ry @ for measuring wel/s\.\ > g &
5 8 ' - —- : s 5
N ! / s 3eS
g ke« . -l ?—_f = ﬁ§ £
et Qe < ! I See o r 3 Tee
5 y _|Level{* | i i, Detail 8. # s E%E
s | -Station v i /_‘/, “ % 2§§
N a \T{ \_ - \‘ /1 L1y % /"I(B SO
&‘::' % t e o> !&\"Lk— 185 é (ELL
N3 [ \‘\\\\ i .
N wa 5\.,5/8‘4,40.)(,\\ “ N> ‘ IrDeSlgn
ES i . Ja Min ] ! De//’very
§§,~j ! // |<____E._J\_ ws.
IS, B ) corEEL A i3 Min.
z ' “-.For typical Joint Detail, PLAN “~Protection for laterol turnouts only.
see LONGITUDINAL SECTION
~C.1. Slide gote with flat back seat and square
/" bottom siide. Lift and anchor bolts EARTH TRANSITION
. as required. Gote not shown.
!
Steel siide gate with flat Precast concrete planks |
back seat.Lift and anchor bolts not shown ~-----~-~ RS
d. i i~ . N
as regulre Gate not shewn e €a-2"Dia holes>. . {
2 ~< VL :
| w i
; Typical original =
! ground surface, %
- l | 4 ~Design Delivery W.s. INLET STRUCTURE OUTLET TRANSITION
L AT 1
Control WS-~~~ Es ¥ i = STR. | MAX. pLMENSONS conc. gTEéNEF O:I'ZL_CE SATE |TURNOUT GATE! weir STR.|PIPE DIMENSIONS CONC. |REINF.
Legrp 8 1 No. | @ z G K A £ ¢ lcv.yps L, FRAME | p,a |FRAME| GAGE No.|DIA| g | o y T ple |t.t CU.YDS.| STEEL
Cenal or Lateral - A i T L8s. | ¢ | F HT. HT. |LENGTH ¢ El'w
Slope--wo—---" y 3 ' e
Ea A AR A EL ! I
SR 4 ! “HNIE “Precost concrete m S
eks Al | SR pressure pipe ‘c\;l Jov ey,
%(Max.)_/ LR B £ 5 N See Detail A- B ' T,
6 SeeegFilletse - - e
LONGITUDINAL SECTION-TYPE I
{CONCRETE OUTLET TRANSITICN SHOWN)
¢ D Ly mmmm e Vent dio.=¢ pipe dio. (4'min)
For C.H.O dimensions, reinforcement, <= ~Wor W, Min, ===~ i
and nofes, see Type I above. : ‘\ FLoW o
i ; ‘;<-—AL, - — Y NOTES
| ! ! € Canal or Lafera/A’/\\ _5 For general notes and minimum requirements for detailing
] I ! " " inforcement, see 40-0-6123
| | : /# 0 rein 8 23. A
: 4 ; | TYPICAL DIRECTIONS 2%2(;65:!5540?:}2&0 ! Gate frame height measured above € of gate opening.
N I P i 1 . . . .
Tie Pt ) ' i Discharges assumed to be as indicated in Table 31,U.5.8.R. Water
Canal or Lgfera/ slopes ---- ' | - Flush with concrefe. Measurement Manugl. Discharges should be verified by rating.
' Typical original o For dimensions W or Wy, see Plon and Profile drawings.
. E ground surface---, 1ty (6 Mink | . 10.0 Earth ) DETAIL B Locatians of vertical PIs ot £ and F are ta be
T P [ ! Yo Ly e e - ST == + considered appraximate only and may be adjusted according to
R i — i\\\ ] ; - At2E oo o actual laying length of pipe.
Reinf. and gales | ~Precast concrete pressure pipe i : 1
_ 4 (Max Aot shown. ! ! ’ ! : o 2t REFERENCE DRAWINGS
4 i : ey v — TYPICAL PROTECTION - - oo
v ' FT T PRECAST PIPE EMBEDMENT _ __ . _______._____
! A X Y x L. A BENDS FOR PRECAST CONCRETE PRESSURE PIPE ______
— ) ] A N o | ; .zs, 4
: ElLF. E i 1] @_' ! E
i~ ", 7-All reinforcement in measuring i AL " ) ? L
wells is #4@12' both ways in center Upper anchor bolts, 1@12" k/é"C/.
of siab. ¢ | both gates LONGITUDINAL SECTION-TYPE IT
L Precost concrete plonk-~y L (CONCRETE OUTLET TRANSITION SHOWN) &' 10" Anchor balt PLAN » ALWAYS THiINk SAFETY
e N . Jranin —as - I with squore head,hex.nuf, 5 Chamfer on all
SECTION C-C AN Weir goges, | ] L sl D 4 o \ and cut washer ' edges of plonks DEPARTUAIAVEIKI-EDOFS;flEEIZTERIOR
‘,, . both wells— B '§ } | | T F ’ N t|.<_ - #4@,2"_)\ 4}:4 N BUREAU OF RECLAMATION
N ! " "o " EE3 "] N f H
; el - . 2"Digx3" iE; Ml TNy
/ 1 A i3’ Cl. J .. deep hole~--7 : | SRR ]
]- X ~] - < &) T\\ L Y 24 @12 Continuous in : - —;JTD_I‘;/-‘I;I;\' s ~Reinf. not
u 1 s T \ N[ [¢--Extend cutoffs vertically or JT walls and floor o > shown.
154 z =" R ya horizontally with unreinforced - B C.H.O.~TYPE 4
o I _L;T_‘I / K concrete as directed-----— - - Ry 11 SECTION E-E
S 2 " szt
B ¥ \ " # i+ - ! AN RAWNAWS. SUBMITTED
I Y @12 4 From transition--- Al L NP ; o ORAWNAME . SUBMITTED
o it ¢ v . D TO00mg woll dhickness 10 be DETAIL OF PRECAST CONCRETE PLANK S| rraceo. MMS___ mecommenoes .
, ~ H " 1@ 9= L N ’ jointng yiaor. DETAIL A b
‘\_____#4@9 ‘e Min. Tl chEerEo oo ___ARPROVED o]
SECTION A-A SECTION B-8B SECTION D-D © DENVER, COLORADO,
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.€ Conol or Lateral

l.__b___,| Canalor loteral
2 45/ope
w . _-2-Weir goges; for details, see 40-C-71.
z 4@12 Bend /" Fasten gages to woll with cinch .
= into cutoff._ 33ty S anchors, or as irected. |
I N wod ) s b F__
e 4 i 5 /2~5 wz»:a’ ,r<, 012" [ —
© VT ! 1A --Station € Rood
x V. " P~ ] Y Symm. obout € excepf I S
~ o VR T L far measuring wells.--=-"~« 4 ! —
'a | \N“fj{ il ig Zad | — v | |
h I T See Detoil B Lo
T o] | & Pioe--. L —
Vi Level [T ﬁ—l : ___‘_é_"‘—“‘\ __‘___“}_\_““‘}—'—__T
_ - U - B - .
NStofion T ) A il i e A I [ L A 0
o Al X i T | —
E iy 1 . - ] ‘ i b
~ S IEN .
wz F0 ~= 4 ~Wor W (Min) > ___ b ---Roadway width----~]
W= / ! —
'§5 s Bl | %10" Anchor bolts @ 7, I
2w f Ly e K== zmyecm
g® Pz : PLAN
\ i __ " Precast concrete plonks, see Detail
b \ -
¢ ~For Typical Joint Details,

see

Precast concrete planks not shown:—==-_
Steel slide gate with fiot bock seat. Lift and N

Qanchur bolts 0s required. Gate not shown.. N /

€ 4-F"Dio. Holes.

n g _~C.1. Slide gate with flot back seat ond square bottom

, e slide. Lift ond onchor bolts os required. Gote not shown.

7~-#4@2" Bend into
wall; place tops of
bors flush with concrete.

|
T
'
'
'
)

#Waferwoy section

All reinforcement in meosuring wells

section

“t-Woterway

an farm delivery.
1

~-Station and elevation shown
an prafile Dwg. except

,l' is #4@/2 both ways in center of sigb.

Precast concrete
plonk —-_

Weir gages )
both wells=~ ‘\
i

e Tg X

~~Upper anchor bolts,
{  both gates.

16
=1
5
}‘»
¢

AT T TR
—DeSIgn Delivery W.S. 4{;. W [ : i
3 DIU. ,'l R ?l\‘C, [
Ll -, a1 v T
(5 Min.) i {:Y
A oo
AN ‘
S e TANELL SECTION A-A [/

*
~Protection for lateral furnout

LONGITUDINAL SECTION

EARTH TRANSITION

¥a@i2v
SECTION B-8B

v
i
Y

,-~Extend cutoff verticolly or horizontolly
/ with unreinforced concrete gs directed.

€
_#y Lungn‘ @1

tinuaus in outer foce
of wolls ond floor.
- 15"Cl.

Ths Sluping wall
7€ Minyhickness to be
some as adjoining
floor.
SECTION D-D

&' Chamfer on oll edges
of planks

—~Reinf. not
shown.

NOTES

For genera! nofesand minimum requirements
for detailing reinfarcement, see 40-D-6123.

Gate frame ge

Locations of vertical P l's ot Eand F

are to be considered opproximote only ond moy be
adjusted according to actual laying length of pipe.

ight measured gbave € of gate opening

Dischorges ossumed to be os indicated in Table 3/, USBR.

Woter Measurement Monual. Dischorge should be verified by
roting.

For dimensions W or W,, see Plon and Profile drawings.
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(Galvanized } =---._ Yoo T N DEPARTMENT OF THE INTERIOR
: '~—/'I BUREAU OF RECLAMATION
A2 Gage ; U
N L —==3~-1"Holes. Remove 2'cut Washef‘s_—::’}%n 5
© ¥ ! T burrs. -
Tl e et '
e “ Coul L Reinf. not shown 3" WEIR BOX
3" e-3 Spes. @ 10 260 3" % i
[ 3“ O” """"""" > ol orawn RES.__ . ____ SUBMITTED oo oo e
: TRAcCED B 8.& _______ RECOMMENDED e oo oo
<
- HECKED . e PROVED o oo o e e e
WEIR BLADE DETAILS EXPLODED VIEW OF STILLING WELL N AR O D iy AN BN
@vas wink SAFETY
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.-€ Lateral

/Station

€ Loteral

Lateral or farm
ditch section.

#4@12"Both ways in center |

of slab. Bead into walls;  ‘Concrete culvert pipe class IT — ' 1
ond floor------ - with type B joints

LONGITUDINAL SECTION

Protection for loteral

TABLE OF LOCATIONS, DIMENSIONS, ELEVATIONS AND ESTIMATED QUANTITIES

TABLE OF DISCHARGE;

LATERAL

RT.|1.0. TO [TURNOUT

LT LATERAL| STR. NO.

DIMENSIONS ELEVATIONS 0
oPrP
stoPE L e | s F D J K E H G L R cvfsl:r

P1PE]

HEAD

(FEET)

1" Hales. Remave burrs N

-Loteral slope ~Lateral siope "o e L
e d iy P § e U T B
1 —=C=— [ Sta. € Road+-.
= | bt e : “Dio hale. HA=——F——oF—a ——=——— e e =
o = T 1L . <l ',( D/u:hu e. : ;— }{‘
L 2 o [~ [
— S0 [ o S e i
1
) S I e
T Wor Wo (Min.)--=--m--- ™ Lo P P <-—--Roodway width---~
A7 e 14 A2 3 6 350 - -7 ==
PLAN -
gis
Qe
=g,
" ¥ )
I e A R 8-0-----~---- DR Ly mmmmmmmom - Mmoo oo mm oo Lo mmmmmmmmmm s s e e E’E
B ] 1 :\
Min.=.25'for Q=4 c.fs orless.) i ‘ i Sis
Min.= 40 for Q over 4 c.fs. b ! : i Sl
£ F“‘L Mox.= 60 H Weir blade. See Detail N . gi% 2
‘ ' ~Typicol original ground surfoce. SIS
: ' | Sisg
—_— ! . / | . B =1 o
~~~~~~~~~~~~~~ — A i .-Drainoge ditches where ISIRS
required, as directed.---=-~._ 3Di0.”
" PRl
#yq @12 Both woys | € Rood (5'Min.) !
L€V€1-~—~ ‘{, w.s.
R e e : )
Precast concrete S 8-0 Mm—~>~' i TLevel )
pressure pipe - .- -7 *4@i2"Both woys:” 6" Fillet- -1 Mox.

R
K 12 Gage
; e ._<§_

'\l Il

‘~>~3 }-<-—f35pcs@lo 2het----3 =

SO 3-0

S e m oo

not shown L
]

12 Go. galvanized
standard corrugoted
sheets 54x2/" (4 Req'd )=-1

>

L.
®

DETAIL OF BAFFLE ASSEMBLY

5 A
Pl —<']
s |
T~
T
,LT oo
e It
L
b ‘.
b ! :
[ ! |
TR = '
210y & :
Al S
R K
S S s
A Q i
, N i
N
A | S
bt Y
] Lﬁ, i , 1 pepp—
A =<-E¥d-rg-
1 ;<~5—”>—[ ..<_J
A
PLAN
" u
| peshheai
Weir gage | v~ <2 l

See Detoil A,
Stilling well

"

I

3% 12" Bolts,
1 (8 Reqd)
{Galvanized)

"

T
| IS~ S ) S

A

Enameled weir gage 122" long.
Set zero at elevation of top of weir.

Locote gage as directed.

-Symmetrical gbout £ ;

L 5x5x7 x 0°4" long. Dia.
of hole i, (2 Req'd.)~,

)«‘2—{" . -

A—"'

$<12%8" Anchor bolts
with cut wusver‘

"

P

. project 14
{2 Reg'd.)
| (Galvanized)

[
+ —

.|-24x} Bar

5 -— C

Y

L 3x2x},2i3" Lvong ;
(1Reqd.) (Galvonized)”
SECTION A-A

'~— 8 Anchor bolts,project i’
(2 Reg’d.} {Golvanized)

23 13 Barx2-7"
Hot bend as shown
1 Req'd. (Golvonized).,

et Ll R T

See Detail B~ — ~- /i"

SECTION B-B

EXPLODED VIEW OF STILLING WELL

WEIR BLADE DETAILS

> d--Reinf. not shown

sLCorrugated metol

2hadto 1\ boffles
" !
.z;‘ “e2bxd Bor SECTION C-C L ’"Bc/f \f ;—2;)(4‘ Gor
. A
5 2, TP N
UV WU axexs
TN | A A NN Z S L)
Yla ~L3x2xj 1{;‘* 2
*3 o
DETAIL A 2" Anchor ol ] A
DETAIL B
ESTIMATED QUANTITIES
Concrete__ . e ______2.0 LuVds
Reinforcement steel_______ ... _ . __________...200 Lbs
Miscelloneous mefu/wa Pk ... 18 Lbs.
Boffle assembly. . _ ... i fach

NOTES

For general notes and minimum requirements for Getoiling
reinforcemement, see 40-D-6/23,

Anchor bolts to have squore heads end hex nuts.

For detoils of weir goge, see 40-C-71.

‘"is head on weir, for Q shown in table.

Weir blade and stilling well sholl be galvanized by the hot dip
process ofter fabrication.

Boffle cssembly includes alf moterials required for installotion.
Bolted or welded fobr‘/uur/on of the stilling well may be used
if bolted use 'x 3" boits @ 6"+ ; it weided use continuous 5

fillet welds.

REFERENCE DRAWINGS

PRECAST PIPE EMBEDMENT. _ _ .

TYPICAL PROTEGTION_ ____
BENDS FOR PREGCAST CONGRETE CULVERT PIPE

@ nwﬁvs ™inK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU QF RECLAMATION

3' WEIR BOX WITH ROAD CROSSING

C 144 41

TRACED. Ww.A.W.

ORAWNZL:Bo _____ SUBMITTED

CHECKEQ ... _ —— - .. _APPROVED

.. RECOMMENQED — - . . . _ o
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]

Pipe turnout as shown or

"

other delivery structure

I
3] T
€ Waferway/ { = 1‘ ll
b _|:' O wp—— A |
Station of 1) ‘:& & m + |
weir box~_T" " T ; /\t/ - *i - ) [ - i - i
‘ L | i 00 1 & e — ———) e —— e — —— — =
u L— I > |
g\ i v I

@i2in

of slab

1 n
‘1‘7 N 18" 143}

PLAN

L

Min., from Plan and Profile drawing

AT

Baffle assembiy

p

Weir blade, see deny

Gate not shown

"

’

1"4ir vent pipe, 17"

fong, each side

Weir crest elevation

\Precast concrete pressure
pipe i

\Banded mitered
pipe bend

LONGITUDINAL SECTION

DISCHARGE TABLE
h Q h:Q
(FTICFSH(FTR(CES
A0 .4 4501 4.9
J2 | 6 152]52
Je 1 .7 154155
s .8 56 (5.8
18 11.0 |58 16.1
2012 |6016.4
221 1.4 162168
241 1.6 64|71
26118 166|75
.28 | 2.0 |68 | 7.9
3022470183
32125 f72(87
3¢4{27 V74 9.4
36128 175,95
38132 178199
40| 3.5 |80 |i0.4
42| 3.7 |82 109
441 4.0 182 1 1.4
46 | 4.3 .86 |11.9
48 | 4.6 (88 |12.4

’//2 Gage stee/

»”
-1"Holes, remove

1 J ! burrs
a1

3l 4Spaces@ 1043 6" —— 23"l

———tn]

40"

WEIR BLADE DETAI

#4

Set cres
blade

50 _u
5x8 An

LS

2'cut washer

=,L i"Dio.hole
@12, Both ways, bend

#4@12,Both ways,
in center of slab

t of weir

level —j\

chor bolf— Ll
o

6"Fillet

15" into walls or floor‘J

@12

RT,| DELIVERY | _ |PIPE [ WEIR |DELIVERY
WATERWAY| STATION LT TO Q DlA. L EL D El J ELK CRESTELl WS. ElL EMARKS
4k |
\cg"u“ao/rs@:z”// —!
1] |
25&-1 ' 3o |
_,,, Lo 23 e
23" r- . by : vl rl\s"
:’ ! =t : R ey -—;
] i [@é . Tv=uii
T fee
12 Go. stee 7
- | S |y
A Ll > 1 1l _J _JA
33— -
o o]
; P .
PLAN OF BAFFLE ASSEMBLY
] 15" Weir gage, set zero
Symm. about € except weir gage point at elevation of weir
o 24" crest Lacate gage 5'j-—9',,
i o 3] tz s os directed T8 L4 Fillet weld ESTIMATED QUANTITIES
:%‘ L5[§§X:E:4 Lang, = { Weir box)
1£"dia. hole 1 - . Concrete.__ _ __ _ __ ___ 2.8 Cu.Yds.
N ] : N[ | Stilling well Reinforcement stee/ __ _ ___ ______________ 280 Lbs.
4 g X4z Anchor balf W’I“fh cut Misceflaneous metalwork — __ . _ _ _ _ _ _ __ _______ 18 Lbs.
i2 Ga. steel washer, project i3 =L Baffle assembly_ _ __ _ _ __ _ _ _ __ _ __ . ____ 1 Each
N er)
=t NOTES

#4@12 In the center
of slab

EXPLODED VIEW OF STILLING WELL

Reinf not shawn

INSTALLATION DATA

—Bars 2xgx2- 84"

7Y

I

BL> \5'}45’"Anchor boits, project 1

L3x2xinato—mm
SECTION A-A

I Bo{fs@ 4~

2}';;

Boritx2x4-0"
|

'

- e

| L3x2xixd-0"

Bars 2x3

SECTION C-C

ik
>@§‘x/"ao/rs v
+
R /Bar 2x3 o
‘t‘\; N(\l
Ee Detail B
Reinforcement mnr
nof shown —___ 77’5 17
SECTION B-B
Bar 2x%
2%/"Bolts
sBent bar 2x 2 x0-25"0n each
r outside bar only
BN A 13x2x}
e BN &
s T

u
afy
L/-
Qk.!
=
=
o
>
Q
el
o
o
=

For general notes and minimum requirements for detoiling
reinforcement, see 40-D-6/23.

Anchor bolts to have square heads ond hex. nuts.

“h"is head on weir, for @ shown in table.

Baffle assembly ond all miscellaneaus metalwork shail be
galvonized by the hot dip process after fabrication.

Baffle ossembly includes all materials required for installation.

Bolted or welded fabrication of the stilling well moy be used; if

i in

bolted, use 3"x3"bolts @ 6"+ if welded, use continuous
fillet welds.

REFERENCE DRAWINGS

PRECAST PIPE EMBEDMENT_ . __ _ .
WEIR GAGE _ 40-C~71
BENDS FOR PRECAST CONCRETE

PRESSURE PIPE . _ e

@ aLwavs THInK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF RECLAMATI/ON

4'WEIR BOX

€ 144.50

CHECKED v o mmm o — == APPROVED o+ o oo o oo o oo mm o e

SHIET CANALS BRANCH

DENVER, COLORADO
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Loteral or farm

|-

€ Waterway Lateral slope X ,, " N
] (T BN ] ditch section_ NG 21 Bolts @+
} Structure symm. gbout € - - 7 * | |
+Pipe turnout os shown 3
H e or other delivery o l F7LTT o0
A L — structure [ - R ALENS - Sta. € Rood g
| =T —— —
P l_‘ f —] [ f— a E \\ :i [ — :
FH = ———— —— B2 - 1" Dia. hol e v = -3 =3 e
- 1 . jbﬁ_‘ Dia. I ! T fa.hote Dia. | \ —= 1 )i \
| i i F - i
- | ,KA - [ - J 5
T e T ] S— IS 1
— ! - d N 1 o
- — [ = 4@12 In center § 28 — L
4 b —rllo] 1 e of slob . ] 3-llg
7 i ——Wor W, (Min)— — L | — WorW, sl el o .
L _174: ’,3/: 7’1" 31_5u 5" 4o 7 ——eq ol (Mln ) ° #-0 " o R
N ) ) # Do : 42" — 15" Weir gage, set zera point
Stotion of weir box 4@i2 In center of slab -9 = af elevotion of weir crest,
€ PLAN s PLAN OF BAFFLE ASSEMBLY Locate goge os directed
§|33
4 . . A . . Sle g
! H Min. from plan and profile drowing  ["Air vent pipe, i7"long, each S/de\ 3 % g 4L Anchor balt ,Symm. about € “59[’" we/r’goge & Fillet weld
L 1-9" L L L olas | “With cut wosher, 2% ide_gt .
! 2 3 el B ,3L_ Stilling
(Baffle ossembly o 57 | project I [ )[ =y 5x5x75, 4" ‘ well
C W.S.) -7 Weir biode, Weir crest E/ Drainage ditches where 2|5 § X e long, 13" dia.
L see detail required, as directed S8 = 12 Go. sTeel hole
e —~ \ (Y0 £
Max.=6.0"] . i
: Roodwa w:drh—-l
i A B Y \-Typical ariginal R \
1@12 I ]
—w Both ways- ] ground surfoce
B VAR (X - 3
/ / i P!
Gate not <1 &
shown L [ B ‘*
/ Leyer LevelJ g 6“Fi/lef- 3 N
9. —8' Min. —| 1002 Bo:ﬁ Wovs Protection for Bors 2x% x2'-g%" e ~Bor 213 =
Precast concrete pressure pipe—" Banded mitered bend into wa//g/ or lateral turnout N . ®
pipe bend ar floor R only | N
o - .
4@ 12, Bath waoys < . I \ .
,‘,?Cé,’muer of (zab Precast concrete culvert pipe, I Cr—I: —C @ %" Bolts _<See Detail B
’ Class I, unless otherwise LN Y / /
d
Set crest of weir  _,] specifie #4@I2 In the )
blade level 1" Air vent pipe LONGITUDINAL SECTION cenfer af siab<f- -

5 8" Anchor

" Holes, remove burrs

I2 Gage steel
t |
f T

) ! T ™
T - T - T . T _*+__
3”‘<‘4 Spaces @I04" =3"6"

S Ve 4 L0
/ 3x2x¥x4-0" L_?/4“—.| BL}_
SECTION A-A

2'x 1" Boits @4~

\5..

23,,'
3 i
Barizxgx4-0

. “-’%
’ﬁmuﬁfi

L i | IL \

—

i
I *‘4 f-ri

x4 ’"Anchor balts,
prozecf 14"

T T I] I T

Bars 2x 3 L3xzxtxaont

SECTION C-C

ESTIMATED QUANTITIES

3 e
4'-0"
WEIR BLADE DETAILS EXPLODED VIEW OF STILLING WELL
INSTALLATION DATA DISCHARGE
RT | peivery pipe | LENGTH DIMENSIONS ELEVATIONS STATION REMARKS TABLE
WATERWAY STATION fg 70 Q DIA. ETNF.’,FF"% L L, Ly Ly D J E H G L CM&EEISRT DEBLV{\Q:'RY R € ROAD hlalhla
{FTIC.FSI(FT)C.ES.
J0| 4 |s50]4.9
d2] 6 [s52]5.2
4| .7 154]5.5
6| .8 1.56]58
8| 1.0 |.58]6.1
201 1.2 |.eo| 64
.22] 1.4 .62}6.8
o4] 1.6 i.64]7.1
26118 66|75
.28 2.0 |.6817.9
.302.2 1.70]8.3
.322.5 j.72|8.7
34 )e.7 L7alo
36| 2.9 |.76 9.5
.38 13.2 [.78]9.9
40| 3.5 |.80li0.4
i .42 (3.7 |.82I0.9
44| 4.0 [.84]i1.4
.46 4.3 |.86|11.9
48] 4,6 |.88]I12.4

(Weir box)
Concrete__ __ __ _ _ _ _ _ _ _ _ _ __________ 3.5 Cu.Yds
Reinforcement steel ___ . _ _____ . ___ 350 Lbs.
Miscelloneous metolwork . ___ ___ ___ ___ 8 Lbs.
Baffle ossembly _ _ __ ____ ___________ / Each
NOTES

For generol notes ond minimum requirements for defoiling
reinforcement, see 40-D-6123.

Anchor bolts to have square heads and hex. nuts.

“h"Is heod on weir, for Q shown in table

Baffle assembly and oll miscellaneous metalwork shall be
golvonized by the hot dip process ofter fobricotion.

Baffle ossembly includes oll moteriols required for

PRECAST PIPE EMBEDMENT o~
TYPICAL PROTECTION  _ _ _ _ _
BENDS FOR PRECAST CONCRETE

WEIR GAGE

. /l?e/'.nf. nlo% slh.ou;n
SECTION B-B

2 1 Bolts T ~Bar 23
Bent bor 2x§ x0'-2%
o on each autside bar
. ’ only
~joy
i |
N
v
5 g £ 3x2xg
o 3
R u‘ﬁﬁ[)
T
Bar 1#x & 3uL‘ 2" Anchor bolt
=l
DETAIL B

REFERENCE DRAWINGS

CULVERT PIPE

@ ALWAYS THINK SAFETY

TED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

4' WEIR BOX WITH ROAD CROSSING

installation.

Bolted or welded fobrication of the stilling well may be
used: If boited, use +xt boits @6't; if welded,
use continuous £" fillet welds

C i44 .51

ELW

DRAWN._. __ _SUBMMTTED _ _ . _ ]
TRACED.. L5 M IR REcoMMENDED . _ _ ]
CHECKED. _  _ _ __APPROVED _ _ . _ _ __ _ _ . . . _ ]

CHIEF, CANALS BRANCH

DENVER, COLORALC
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},V/Z—’:/Oras directed TABLE OF LOCATIONS AND ELEVATIONS

€ TO--iy
Lateral section when required. < ro. |T0. 70 INLET PIPE ELEVATIONS ADJ.
\_J e TYPE LATERAL STATION | /o LALIUUR Q A A sLore | ANGLE 5 NOEWAL B DESIGN WEIR REMARKS
) LU 4 2 I "a c W.S. K L DEL.WS. (W)
- --Farth Ffransition
- -— s directed
) |
|
B Prfecast concrete plonks, see detail =
iél -=-2"%10"Anchor bolts @ 7," praject 4"
2y I
3 -
3 |
i1
Wy i
:/\75 120 AN : iy )
! . 270 Lo Adjweirs L --Earth transitian
- = i y . not shown< | as directed
B S T W T . RN YRR ~Lateral section
/1‘\_/___; e r N | Station SeeDetaiiA., 7‘ /é\ J_when required | € Wall opening
A4 _¥_ |1 1 Yo A ; A Y€ To. r
[ SRR I S (O S, ——b- N \ [ i
7 ' ESTIMATED QUANTITIES
———i  dngle o L/IZ’—:I Or as directed
7 e | s Concrete .o 44 Cu.Yds.
i NSy T Reinforcement steel .. _ . ___________360 Lbs.
“““““ b [
Yoo g
T -2'x6" Anchor
Nt ;
di weir v/ bolts with square
A Af/{amws/_r, heads and hex. nuts. NCTES
y i 1 Projeci 12" For general notes and minimum requirements far defailing
i \ reinforcement, see 40-D-6/23.
i Extend cutoff and wingwalls verticolly and horizontally
ith unreinforced concrete os directed.
PLAN wi
TYPE 1A ( ) DETAIL A All pipe is precast concrete culvert pipe, Class ID with Type B
SHOWN jaints, unless otherwise shown.
TYPE 2A (0pPoSITE HAND] Max. Q far 2'adjustable weir is 4 sec. ft.
2'ADJ. WEIR I 3'ADJ. WEIR Max. Q for 3'adjustable weir is 6 sec.ft.
£ %h"xz”/lgchur L;o/fs l;v."fhfsquahre 2% 4" Batfie suppart each side DETAILS OF OPENING
eads, hex. nuts, and cut woshers,
project 3~~~ S e /rPrecas)‘ concrete plunks, reinf, FOR ADJUSTABLE WEIR
V! _..-7 not shown p ; te plonk
53t LT recost concrete plonks o
27 € 7 . , not shown~. bemmmm e ' " e
B ' , P S, e~ = ] i !
Aypical original bl ! 1 v I'LI T< 5.OMin - Y Ft2r6 e 5 e e i — ,2—#4!
! ground surface e " P e i i o ' .Top of lining I =l |
¥ =J,3T v = DECES \‘L“Tﬂmk ¥ove—— i [ p=Top of bonk p y ‘3"“ .: ! !
Ve S ’ ~Desi; ] L £ i NES |
!A( f’i; Desfg" de/tverx Wi L T~ 8~~~ """ "~~~ ~Design delivery Ws. g_:i;* ) \i_‘% M‘J@E‘k —E‘A
S [ > e ————— L
bl I E— L, T ' " Pl REFERENCE DRAWINGS
%'* ) : ! == ! SCIOTERNT )
© El K £ ‘ : NELL PLAN z PRECAST PIPE EMBEDMENT-~- - oo oo oo
T ' ‘6 Min pcol depth ‘- C te lini ADJUSTABL EIR w=2'-0"A -0 . ___
L. oncrere lining N TYPICAL PROTECTION. e
i , RN Typical Joint Detail, see 3"Chomfer on all STERRED PIPE TARERS L T Il Il
Protection p ’ : | edges of planks
DETAIL OF CONNECTION
TO CONCRETE LINING ~Rei
SECTION A-A . Rs%lnfnof
\ .. e own
13y -~ 2"Dia. hale-~
£%10"anchor balt with /' SECTION c=C
square head,hex. nut, .~ A
.--Precast concrete plenks, reirf, d cut washer -—--"" DETAIL OF PRECAST
i onac CONCRETE PLANK
¢ s not shown
g : ZK,,—( <=~ 5.0 Min--
e 0 . Top of bank - —_—
[ o4 S ALT @ aLwavs THink SAFETY
i ~Design delivery W.s. FLow
————— 3 ! e — T - —AH. DEPARTMENT OF THE INTERIOR
! R B F ,/'7 | BUREAU OF RECLAMATION
| -~ N P :\” c //,’
| {/< : = Latera Yﬁr
| D ) RO
R L ~ELK ) “6 Min. poot
;« N \Brotection depth TYPICAL DIRECTIONS
. e PIPE DIVISION BOX~TYPES | AND 2
; =
T4z

SECTION B-B

CHECKED ________. APPROVED

C146.10

CHIEF CANALS BRANCH

DENVER,CQLORADO
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TABLE OF LOCATIONS AND ELEVATIONS

N - srarion | O T.0. TO R INLET PIPE ELEVATIONS QUTLET PIPE ADJ. REMARKS
LAT. OR WEIR MARK.

~<48 --Lateral section
%‘; £ 70 // when required.
;"‘ ,_//__

B I3 ﬁr;; directed.
— ro| ~ }

' |- Earth transition —
T as directed.
| | \ - (1) Connect to road crossing.

~-Precast c?nccefe plonks, see detail

Support wall on oppos/fe}
side similar-t-—.

; : : ‘ ’ 480 ) (2) Connect to pipe line.
y % : N ¢ Le-€ Wall opening. (3) Connect to pipe drop.
— ) - : . — Lateral section when reqd.---_ 3 r 230,
N / 138 x10 Anchar R i ! 4 ,
2'v4"Boffle \ )\ boits @7, project 4 T Ve ; . e £
) support ) AL It:»%]::v; I o4 o % .
~Stepped pipe each side~+. _ . ),*’J\J [ : .| SRSy 2_/
Y foper R _-See Detail A Y : R | 2 y ESTIMATED QUANTITIES
; K N » ¢ 10 ! ’ - by T Concrete_____ . ______________________ 5.7 Cu. Yds.
| | . . i i X‘ K e 2P Reinforcement sfeel____ _________________ 450 Lbs.
Wostation L | gxe”ll LI TP Y YR N Y 27T o v A ; i 17 weir “=L-3"x 6" Anchor bolts
; T P - = - ——A 3 f/' with square heads
} I S cua S X_ _______ ] U ; rome. and hex. nuts.
+ —— A T N . N bbbt X‘ Project 13
e 5’3—3
. DETAIL A
T ' | NOTES
Farth transiti irected -~ ; 2 ADJ. WEIR 3 ADJ. WEIR For general notes and minimum requirements for detailing
— " gris fransirion 05 girecied e DETAILS OF OPENING reinforcement, see 40-D-6123. _
1$:10r os directed,~~ FOR ADJUSTABLE WEIR Extend cutoff and wingwalls vertically and horizontally with
/& i y
Y ]/ Y y v v T ( i Y unreinforced concrete as directed. i
4 ) ! ] | | | 1 N All pipe is precast concrete culvert pipe Class II with
! ! i ! | PLAN ' l P Type B joints, uniess otherwise shown.
Qigg;;ll;g:%fufg”&dw”/; square TYPE 3 (SHOWN) Moximum Q for 2'.adjuAsfable_’ weir is 4 sec.ff.
washers, pro 'e';m L TYPE 4 (OPPOSITE HAND) , Maximum Q for 3'odjustable weir is 6 sec. ft
, project 3 -; o __.------Precast concrete plonks
lf< ¢ - reinf. not shown. ’ Precast concrete
v ~ELC ] J— o ,
Typical ariginal <30 min- 1 T pIATKS MOT O e gt omom e o > .
ground surface--- DAY IR A T : N : i ~Top of Lining
N\ F \ T
% 1] | : ‘
[ Top of on s e el ws
S0 / Design delivery WS~ ~-3.5 Mox. - =
‘i_‘i \\{ e 5.0’ Min. “"'>"‘ \\ D
—d] | ' !
A e i
X~ | 7 o ek Concrete lining
e S ~Typical joint Detail, see REFERENCE DRAWINGS
ADJUSTABLE WEIR W=2-0"AND 3-0"_ ____ ____._.__
protection for loteral DETAIL OF CONNECTION mRECAST F’,’,_f"gt;Et;ﬁf’OENDMENT -
rotection for later e N
turnout only TO CONCRETE LINING STEPPED PIPE TAPERS. .. T 777C
SECTION A-A
m e m = [ >
! . ro-¥4 )
~~Precast concrefe plonks, ! I !
! reinf not shown. ‘J/‘]’ Sy -
! . v o
3.0 Min. = - : . e A T | t
<30 Min > ELC '\ A “:) T S L }E@_h A
Typical original AT ERT A (A | e c
round surface--, ) = < --~>Top of bank ——’P—J— A — aLwavs TNk SAFETY
g : # @243 : L Fa@i2t el ALT-
el S £ \ i Design del W8 S L FLOW UNITED STATES
S ) DA s, PLAN — DEPARTMENT OF THE INTERIOR
AN i—“*" - & x10 Anchor boit s — 7 T AH. BUREAU OF RECLAMATION
e ¥ . " e
e L { with square head, hex.nut, -3 Chamfer on all v
e | // ] At M \ and cut washer . edges of planks € Laferal Y
S I (O N I (£ so s oveweral-0 22 Sl e Min. pool : Sk s Fe@izh. Ay RT
¢ T\ ; ~Profection septh N 2o Yy R TYPICAL DIRECTIONS
e = e " "\ deep hole - i PIPE DIVISION BOX~T YPES 3 AND 4
: =l e ] /”-- —1,..-Reinf not
> . e J” F shown
6 >y h_; Dio. hole —~ ;/, -2 DRAWN_ ____ WAK SUBMITTED _ . _ . _____ R
- o
SEC TION B-B SECTION C-C 2{ TRACED_._ __ SWwM. RECOMMENDED___ _ . _ e — -
SPCHECKED .. .. ____ APPROVED.
(&)

CHIEF, CANALS BNANCH

DETAIL OF PRECAST CONCRETE PLANK DENVER COLORADO l
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a-

Lateral sectian when req

TABLE OF LOCATIONS AND ELEVATIONS

ro | To.T10 INLET PIPE ELEVATIONS OUTLET PIPE 4Dy
TYPE LATERAL STATION - OR :
~Earth tronsitian
os directed
| } i ;
N ! [ H ! |
N D! L
}A SR VY G I 1 Y S
i
t et
I— Angle b~-- | e Precusfco;}f, ’
:\.L“‘,rf\\ p/anlfs, see ) |
1 — © | ! . deia//.\\
o M ]
] Y 1. 1) 4 ' ‘V—‘L_—l—
Ql  IEp—— N 7 e !
2 e o ’ ! ! ~2% 10"Anchor bolts @ 7,"project 4"
é’i € Wall opening ESTIMATED QUANTITIES
Q. : N
h; — . e Concrete oo 54 Cu Yds.
§| ‘T—‘]’_‘r N ezt Reinforcement steel______________________ 450 Lbs
@l — i i it
‘4’\“[ J: o s : A Lateral sgcr/on
| — i :"’ 4‘;{' We’ff”fu/_/_-__J‘_;]_B_,,.ﬁ(_ L when reqd. £'x6"Anchor bolts
A__A____I’,‘”—‘ i . Fiow E T % snown- [ €l - . £ 1.0, }\ " with square heads .\
& [ e 1y &N iy 5 1 D AL A D = 2 . and hex. aut. Project 12 NOTES
AT _\'{ _\ HE L : )‘ i RA ) A For general notes ond minimum requirements far detailing
Ly \"L‘L___ Loy L] :}_ ~~~Station A 2 reinforcement, see 40-0-6123.
— Tk P See Detoil - A O s Extend cutoff and wingwalls vertically and horizontally
Anale a> ‘}‘ o H Z fa‘ with unreinforced concrete as directed.
g [ - ‘i frecred Monolithic concrete design based on a compressive strength
N (D DETAIL A of 3,000 Ibs. per square inch ot 28 days.
12 & . All pipe is precastconcreteculvert pipe,Class Il with Type B jaints,
—_—— , } unless otherwise shown.
2% 4"Boffle support each side- , , Max. Q for 2’ odjustable weir is 4 sec. ft.
2ADJ. WEIRO 3 AOD;EVXIE;\’;? Max. Q for 3 adjustable weir is 6 sec. ft.
DETAILS F ING
- FOR ADJUSTABLE WEIR

“4

T T AT TS
{

PLAN
TYPE 5 (SHOWN)
€ £x7 Ancror boits with square TYPE 6 (0PPOSITE HAND)

heads, hex. nufs and“ctif,/—f—l‘“ e Y _-tPrecast concrete planks,
washers. Project 37" ELON o | € ,-=7 %\ reinf not shown.

< m30Min>t e, i ya r‘ﬁ [ 5.0Min.--—>

l y T 3 = T A

A V,L T - /,:»Jop of bank

-Typicol originol ground surface

I e el

=
| "
e 507

|
b

18" b 1" 18"

N

“Pratection

i
L

NELK

o

L # LIV
[ @12
w0

~2"x4'Baffle support each side

SECTION A-A

- Precost cancrete plonks,
) reinf. not shown.
=<-3.0Min--->
i

§
h

7 -~ -=Design delivery w.s.
o

Precast concretfe planks
not shown—~—~~_

-

~Top of lining

SElk

“~~--Typical Joint Defail see

/ “Er L
“Concrete lining

DETAIL OF CONNECTION
TO CONCRETE LINING

_---Top of bonk -~

SECTION 8B-8B

£E' 10" Anchor bolt wit
square head, hex. nut

ond cut washer.

“Protection far lateral DETAIL OF

turnout only.

SECTION C-¢C

PRECAST

CONCRETE PLANK

4
o o e
= e 2"
ALr
Top of bank- " u
4 ; ZthaX ~& Chomfter on all Frow
o= 5.0 Min---~1iwl -~Design delivery ws. L edges of planks T A T A

20; £ Loteral~” BT

hole-"

.- mme e LTSS Reinf not shown, TYPICAL DIRECTIONS

REFERENCE DRAWINGS

ADJUSTABLE WEIR W=2-0"AND 3'-0.________ __
PRECAST PIPE EMBEDMENT____
TYPICAL PROTECTION_
STEPPED PIPE TAPERS_______

@ ALWAYS THINK SASETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PIPE DIVISION BOX-TYPES 5 AND 8

SUBMITTED

APPROVED o oo oo o e a ..
CHIF, CANALS BRANCH

DENVER ,COLORADO l

C146.30
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151 Or os directed TABLE OF LOCATIONS AND ELEVATIONS
' ro. | To.T0 INLET PIPE ELEVATIONS QUTLET PIPE vf/‘:;#
TYPE| LATERAL STATION | LA;.U?R Q o, 0, SLOPE ANgLE 7 ¢ NOM.‘:A;'AL s J L DDE[:-L.,S’V(i,;. 05 Ly SLOPE ANbeLs W) REMARKS

- Earth transition
as directed

1
Pl
D | <Jr ,~Angle b " -
= | IS 5% 10" Anchor bolt u (1) Connect to rood crossing
! T “’ | N\ ,\’E”OPN’;’J%CO; 4,(.) s@7 g (2) Connect fo pipe line
| <
gl ¢ T (3) Connect to pipe drop
8 i — Y ~Precast concrete ) |
- : —4A A plonks, see b Lateral section when reqd.~ ) ESTIMATED QUANTITIES
Q M2\ detail \ & Woll opening
Ei — “::"t\ N \\ o022 Sk 7 \ e Concrete__ . _____ ________ __ . ______ 6.5 Cu.Yds.
3! IRV e V\TZJ | 3u 3u e " Reinforcement steel - _ . .. _____ 540 Lbs.
S Y LY AR [ <23 27 | &
Q| —— | i ! 7 h B ]
ol L ix AN A e i R _ 11
5 ! o B b e ! ) T
i — S Adj. weirs not|/ / 11 gl ! L i : Ry
| S B - B3 P i i " %
S D S T T2 e o e "’ A T i Adj y 2" 6 Anchor bolts
- Y f FLow M ! ot [ g T 7] Y =, = = . weir / ~-g X
AAI T T{ 14 '~ >6 I o ALt Wl A ! o - A g In i 2 fr'Jome”/ with squore heods NOTES
Ty [ Q‘ A i X . \ ! || ¥ v Z ‘<;\. ) and hex nut. Project Iz for generol notes ond minimum requirements for detoiling
el ALy ] HH S Stotion V| < 't—'__;'“_::_: —— ! reinforcement, see 40-0-6123. ' A
—d I :‘> ~2 See Detail A<=~ 1T __2r_5ﬂ_>/r<_6"// ! P Exfencf cutoff ond wingwal./s_verhco!/y ond harizontolly with
Angle a/‘ I K N S S N SR N (N M unreinforced concrete as directed.
—— ] | JRN - for A ; . X
Y & ) i Y All pipe is precost concrete culvert pipe, Closs II with Type 8
_— X \“ ’('7'/ = i X Angle b - S . A A N DETAIL A Joints, untess otherwise shown
’J, i \f4@,2,,,/ I P— \\ Max. Q for 2: adjustable weir is 4 sec. ft.
T 2w 4"Bdffle support ’ X - ; Y Max. Q for 3" adjustable weir is 6 sec. ft.
/ SN e ; »
C0eh Side e . s S Earth fransition asld/necfed , J
- Iz:1 Or o0s directed-

/ DETAILS OF OPENING

FOR ADJUSTABLE WEIR

>\ T 2'ADJ. WEIR 3'ADJ. WEIR
T AT

PLAN

€ £'x7" Anchor balts with square TYPE 7 (sHowN)

heods, hex. nuts ond cut washers TYPE 8 (0PPOSITE HAND) 5 + te plank inf. not sh
; L - .--Precast concrete planks, reinf. not shown
Project 3 I C’\\\\J:“f:gg.l.‘: ¢ /// //‘: »
N 3 L,
: o < 3.0'Min—> % ™ ¥ t< 3.0/ Min-|
Typical original ~ PN Rl ! .
ground surface., R Xi S N REFERENCE DRAWINGS
3 ! # Loy o
© . ADJUSTABLE WEIR W=2'0" AND 30
SN J Top of bank( ) PRECAST PIPE EMBEDMENT.__________ ____
-+ © / Design delivery W.S.« TYPICAL PROTECTION _ _ . __ __
o ! , 5.0'Min LN STEPPED PIPE TAPERS. . - __________________
2 i <~ ——5. R e \
y1 Y ;
MM T
N -
- |\ A R | ¢ R |y et e
: =i

— / A
SECTION A-A ' 1'/( ’ A
| I
¢ -Precast concrete planks,reinf. not shown. © ! T EZ yd y —— FJ bl o
. - i . —— Fo@led T D#a @i
3.0' Min. - ~El.C 0 <-3.0' Min - T
:L<3'O Min= '_{lll i 30 o . . ;<—-‘——-~*——-615" —————————— > FLOW>_ ALWAYS THINK SAFETY
VW o] .Typical original ground surface PLAN —_— = - AH.
e Il I
G ! DEPARTMENT OF THE INTE RIOR
\ Top of bank-. . —>}3“}<A N % € Lateral- Y BUREAU OF RECLAMATION
T R D N sDesign 2*Dio.x ¥ e | ¥ ---rt@i2" 2" Chamfer on all R.
o0 Mins Sy >y del W, deep hole--~" edges of planks TYPICAL DIRECTIONS
! "o _-""F 1

: % Dia. hole—- oeint ot shown- PIPE DIVISION BOX-TYPES 7 AND 8

O P eintf. not shown I

v Slope-~ / ) R

- ~g'zio" Anchor bolt with square ] s WA cmmirrED
head, hex. nut and cut washer--~ G orAwN SRR o FPw oo oo o
7 SECTION C-C G TRAcED J.SM._ RECOMMENDED o . _§
“Protection for latero/ turnout only DETAIL OF PRECAST L L] APPROVED - o oo oo
CHIGF, CANALS BRANCH
SECTION B"B CONCRETE PLANK © DENVER, COLDRADD
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Loteral section

when reqd---~

i"-14:1 Or os directed

Eorth tronsition
0s directed

--Top of benk
seDesign delivery W.S.
e - - -5.0" Min- - -
v ‘

e

NI
El L

lypical original
i+ ground surfoce

V Lt N

TABLE OF LOCATIONS AND ELEVATIONS

TYPE| LATERA STATION re. r}iof 20 Q INLET PIPE ELEVATIONS OUTLET PIPE :EDI‘; REMARKS
L LAT.
DIR TRy, 0 | sLope | ANGLE J c NORMAL 0 J L o, | Lp sLope | ANGLE W)
I S S B I

€ £°x 7" Anchor bolts bolts with
square heods, hex. nuts ond

cut washers, project 3%---—~ o

;}7)
et | L
));> | Ii Cele
) —ng | I8 .
S \ ,
] |
Pl |
. } ! \ :('Da”Jt | i : :
\/ U ey | i L. L/
ST Angle b
— N -
it ; 1
& e Precast t
5! ) .,__%l%_+4i. T - ,7 I‘IECUkS COHC;E]L Ql
El I #4@,2;;4_7{":% i < : planks, see detai
N | o N "T,ﬁ%”x 10" Anchor bolts
= S Vo ' i Ul AR Sig i P [
3 4 (6" pleae-ote o LY I @7, project 4
1 L e T
i i : IR
o I n | == -
& 15 Cl-x < % ﬁL—‘ y
E I < -4’6 P2 o |
(Fa——— -~ — — = —F —— — — I N FARSNL
L L) 1 ) ; v | igd <
A Tor - W FLow LyStation 4 ! 2
Al— —a — a - T R C— — - -
__Y_ 1( ay J 4 " _See Detail A’
,J,_,_j,,if,_fﬁ‘_T_,,r o i \\
N . N wo T
__<Angle ¢ G Y ¥ R
o Ly ! * 2
H = S ‘A K
2%x 4" Baffle support = °,,f’}1o 1 i
[lre suppor JERN o | i B
each side 4‘. 7 % 1 1@12
o 1w
Precast cancrete . I . Y 1z Cl.
plonks, see detoil-- o ioaks sk i"‘A—" S
%
P LA
. I | AN -
[ | Angle b
LY
T T T
‘ i | !4473»—>! | | ! ‘ AN
: ' I : o i i | ! :
S N i
i :
I

Earth transition as directed

¢ Loteral-

FLOW |

14:1 Or os directed”’

AT
7——%—-—> 4H.
Vor

TYPICAL DIRECTIONS

e — Precast concretfe plonks,

v
AYS

A

reinf. not shown
L =3,0'Min- >

|
TET: Ny~
o , e

' Protection for loteral turnout only.

/Precasf concrete planks,

S

reinf. not shown

Top of bonk

Design delivery W.S.
remm =50 Mins -

“Protection for loteral
turnout only

,-Top of bank

Design delivery W.5.-
50'Min--=>1

“-Protection for lateral
turnout only

2'ADJ. WEIR

;»Q Woll opening

i “ a0
T a7 e 24 e
St = <l

- | ‘ém \erN

4 ' N

S| ™ o
2 ' ,
S ‘

S y
S

Y i

‘L'i,—‘—»Q Of onchor bolts--------

3"ADy.

WEIR

DETAILS OF OPENING
FOR ADJUSTABLE WEIR

(1) Connect to rocd crossing
(2) Connect to pipe line
(3} Connect to pipe drop

X 2N £'%6" Anchor bolts
Cat” with square heods
Aﬂrjg,.:/:’r and hex. nuts.

DETAIL A

[ >‘:

| < ot

i S S i

TH I R
I Lo
X Y 1

ch_ }? %@+_w \v,@gg@_ e

ot 7

A # ..,}?_L{’—“

4@iz% Lty

_-&'x10" Anchor bolt with

/
I

I

i

i

!

1

\

. deep hole—_- B

squore head, hex. nut
and cut wosher

2" Dig. x 3"
]

PLAN

72 Chamfer on oil
\ edges of planks

'
)
i
+

- 3"'1<_
1

~
a~

~-~3"Dia. hole-"

,~Reinf. npt
shown

SECTION C-C

DETAIL OF PRECAST CONCRETE PLANK

Project 2.

ESTIMATED QUANTITIES

Concrete. . oo e e __8,00 Cu. yds
Reinforcement steel ___ __ ___ ___ _________....670 Lbs

NOTES

For general notes ond minimum requirements for detoiling
reinforcement, see 40-D-6/23.

All pipe is precast concrete culvert pipe, Class IT with Type B
Jjaints, unless otherwise shown.

Mox. @ for 2 odjustoble weir /s 4 sec. ft

Max. ¢ for 3 adjustable weir is 6 sec. ft

REFERENCE ODRAWINGS
ADJUSTABLE WEIR W=2-0"aND 3-0". _ _ . _ . _ _ . _._..__.
PRECAST PIPE EMBEDMENT . _ oo
STEPPED PIPE TAPERS - oo
TYPICAL PROTECTION - oo e

@ aLwavs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PIPE DIVISION BOX-TYPE 9

CHECKED-«mono — e —_ APPROVED —__ .
CHIEF,

C 146.50
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TABLE OF LOCATIONS AND ELEVATIONS

r_‘. - [ To. TO INLET PIPE ELEVATIONS ADJ.
1 | J e LATERAL STATION DT;:' LATOR| a. - FESTER WEIR REMARKS.
. ! — o g Fu. D | Dg |sLope| ANGLE J ¢ NW.S. D K L DEL. W.5. (w)
) ‘ -Earth transition
- os directed.
= T
S
i
gl o
= 8 " 3t "
A , c---==-2"x10" Anchor bolts @7! I
> 1.0 ; Project 4".
RRE: '
¥ N
) E———
L
— w “Preccst concrefe \\\ P
| Eprp—— ey ! ~ planks , see !
A AT Low 1 I i| ~Stotion |}  deroil=_ ' L
[ P Y B e | S T } - X -— \ 5 __|A
A Yy 1 B , —_— Y I N P ,See p—— € Wall openin
N N | R I « /  Detoil A <7 pening Bre »
. ___A_4'_5",iw._.~c;<,._2'_§:,, /:05" ‘ - 0 ro s
— N T -’ P > =2F 24_""‘ < Y ol
Y/ o~ - . . -
T ;‘ [ ~-£'x6" Anchor boits
KR x [ e n ! i i weir with square heads
® . ;g i o : . | frj'éme ond hex. nuts.
; B S 3 I i : Project 13
’ AT ‘ ~ 1 e ESTIMATED QUANTITIES
5 b balte 7Y T -7 Nl X_ ) ' f
gal0 MCharu bolts @7 o _FLOW { : H [Py Concrete_ ___ . __ 4.4 Cuyds.
project 4 ---m-eeo-m-- g =219 - 4 7 [ AR {» ; i Reinforcement steef . _ _ ___ ___ _ _ ________.____ 360 Lbs.
€ Loteral’ AT ° l DETAIL A
AT
TYPICAL DIRECTIONS — \_ 77 ~t Or anchor boffs---~--. N

NOTES
P For general notes ond minmum requirement for detailing
reinforcement, see 40-D-56123.
Extend cutoff ond wingwalls verticolly and horizontally with
unreinforced concrete os directed.

All pipe is precast concrete cuivert pipe, Closs II with

| T
Loteral section when required---
PL AN

2'ADJ. WEIR

3'ADJ. WEIR

DETAILS OF OPENING
FOR ADJUSTABLE WEIR

€ £°x7" Anchar balts with square
heads, hex. nuts ond cuf washers,

project 3 —— - o e - Precast concrete plonks

)l, .2"x 4" Baffle support each side
/

“ELK “~Concrete lining.

~~~Typical joint Detoil, see

t sh Type B joints, unless otherwise shown.
; - / .~Precast concrete planks N\ n,O«/ shown. Mox. Q far 2' adjustabie weir is 4 sec. ft.
Typicol original ,‘ { € ;0 emELC Tl e 50'-------2 > Mox. Q for 3’ odjustable weir is 6 sec. ft,
ground surface- . 4 YA R L i ~Tap of Lining
N T = T v E i

} Sanpws || BH
=EFFE= || T
- I
i [N
= =) o
L b “ELL.

: A REFERENCE DRAWINGS
A . DETAIL OF CONNECTION ADJUSTABLE WEIR w=20"AND 3-0!

TYPICAL PROTECTION
TO CONCRETE LINING

STEPPED PIPE TAPERS__

SECTION A-A

_-Precast concrete plonks, .

o - mm i m 6-6 ~—m == >~
< reinforcement not shown~ i !
/s \ : 2774,
g j . S
! =T i ! (i
| SEIC B T A
Top of bank-~ .. in 355 X * A FTTTT
o 5.0 Min ' ! -~Top of bank. c_ © T‘@“‘I ‘m_ﬁ )
. o] ) . " X X > ALWAYS THINK
& | e T € v o sapery
:2 :IQF"_ = T 4@12-° N5 Cl DEPARTMENT OF THE INTERIOR
= w ; "I’; = 4:1 Mox: o / ,',gé"X 10" Anchor bolt with PLAN BUREAU OF RECLAMATION
P , e — I] (/a M e ~ 6de 7{2 poo ! square head, hex. nut, ’
6 Min.pool depth o i Al *-Protection prO. \ ond cutwosher. s . Fa@iati -3 Chomfer an oll
Protection ----=~ ¥EN N :3- A edges of plonks.
t e e \, 2 Diaxz deep
T
)

\
SECTION B-8

N hole------

— N3 A -
~2"Dia. hole -~

PIPE DIVISION BOX-TYPE 10

of orRawnW ALK _____ L_SUBMITTED o
SECTION C-C 3 TRACED S:W.M. _____  RECOMMENDED o oo
DETAIL OF PRECAST CONCRETE PLANK I crEcKED o AR O D F I aRALE ERANGET T T
© DENVER, COLORADO
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- TABLE OF LOCATIONS AND ELEVATIONS
-I ~ETO0. ) . 10 |Fo. TO ELEVATIONS ADJ.
- /,_Lm‘erol section when required TYPE| LATERAL STATION D‘[R' LAT.OR| @ : NORMAL " A DESTGN Wsl)ﬁ REMARKS
o %11 0r os directed | Fu W.S. DEL. WS. (
=\ / / -
Q LY 7
i @
- <
TT RS
V! L
! i i | l | ‘ ) [
b | ‘ / 7 S
I U S B G U S O , g 1§
L £ \Q ~
. § g”lx/o”Anchog Balts @ / Prlecz;(sf concrete 8 !
3 3 7, project 4~ —75\9?2,-,51”9 U L
s 32 AN Sy 6" N WER
< — \\~l —>1 fe— R \ _X~<7(7 fh
S T — = — I8 \-Earth transitions
£ 2 Y y i MR SRR AN v ! "
i g jﬂ B ) o e U o drecred
s 7 | R e SR S
S _--Station ond elevation #4@/2’\_;_,4__-_L-_\. ) y ¥
43 ‘q 7 shawn on Profile Dwg. _X— _____ \\"‘f_) g ?47 5 — 1 Lateral section
B ¥ ; ‘ E:S iSe:eQefai/ A o lie : 7 when required
'\ J /—Q Loterai ;'}‘ i<4‘<* __”6,_0,,_‘__57’_><J'72,_9u g n / € Wall opening
AW / | Y i ! / 4
I\ N/ - =t Station-. b | AT N | = Vo o A 30
A L__: iV S . V4 FLOW. ,__LS_ hl Y ¥ - S -y N — 1A 271 e
! B i i ~-Tp " ., _ o . T
i ] ! et ; 1 i
v ! -1 b = | 71 = - = 24y Yo :
| - , CIN R | b g
____________________ =1 b i ; A _~iz:10r os T I I — ‘ -8y 6% pnchor bolts with
See Detail A7 ‘é el A directed _,k Ny 2 G : h Bsquor‘e heads and hex
3 2 : o | v ) - Adjustable b5 Project (21
- - ' 7 : , : [ weir frome-’ nuts. Froject Iz
v i " -+ Y : T
— ' \~-Precost concrete planks,see detoil. B v l T
' il N 0. "
| 1 i L 2% j0"Anchor blolfs @7 project 4 O\ x4 0T + DETAIL A
T
R YJ—Y‘—T' — \ . ESTIMATED QUANTITIES
: | i ‘€ Of anchor bolts—"" CONCrete oo o e . ~-32Cu. Yds.
\?\Tﬁ'\‘( T Y T | . Reinforcement steel ___ o __ 280 Lbs.
N TI | x | 2'ADJ. WEIR | 3' ADJ. WEIR
i ’ Y Y JB‘f ~
/ i T PLAN ] Y ]< t DETAILS OF OPENING FOR ADJUSTABLE WEIR
TYPE | (sHown) I
TYPE 2 (0PPOSITE HAND)
Precast concrete planks
. not shown —-------.
~Typicol original ground surface Feer El. ¢~ --—-FPrecast concrete planks, - _— |
; Top of bonk-s _/ N \l‘ L l{«L}T}mnf not shown. §<~*;\ ——————— 7.5'Mip ——=~-=== >/E o ~Top of bonk
y y S T i K SAT 50 Min. i -7-Top of bank R ) op of fining NOTES
-t —_— e levelr 1} WAy : = Sy ) ; S For general nates and minimum requirements for detailing
Loteral I—_{: 5 | u" = ~.~Design del. WS e —"~-Design delivery WS. reinforcement, see 40-D-6/23.
' “ R ! PR | 8 <L Extend cutoff and wingwalls vertically and horizontally
slape ~ 4@’2'89”‘1””;7”' bars inta wall T Wy mpn i with unreinforced concrete as directed.
e evel~, | ! '
i = AL ’EJ(“W~ T T . _u g Y ‘- Concrete lining
| | ! N ~-6" Min. pool |
i ¢‘ _Protection-- depth " \_For Typical Joint Detail, see
@iz o
ECTION .
SECTION A-A ?’gTCAOIkIC?'\’FE TCEONLNININg Max.Q for 2' adjustoble weir s 4 sec. feet.
Max. Q for 3'odjustable weir is 6 sec. feet,
REFERENCE DRAWINGS
—r ADJUSTABLE WEIR W=20" AND W=3%01__ _______
__-——-7Precast concrete planks, TYPICAL PROTECTION - — o o TTTITTITTE
e { reinf.not shown. o
) ta@le N
£l C- e - ] A
#4@ 12" Bend o b —¢ ré
into woll~——____ [ N ®&d7T7 .~ . %[0T X __---Top of bank A  Lotera]
o o ¥ 11 FLow ~=% Larera
i", N — = ——r ALWAYS THink SAFETY
#4@121\ T % B Y DEPARTUMNEIJTEgFST‘,;fETE/SNTERIOR
! ,’si Chamter on all Rt BUREAU OF RECLAMATION
—‘2_7,_;,‘ T wEpRET £ “edges of plonks
tt ‘\#4@12,” 3 2 TYPICAL DIRECTIONS
" ) Fi
I _1_1 ,:\ .‘,zl _l_ ~~Protection : ! .
= |1 ~Reinf.not shown-—- ] DIVISION BOX-TYPES | AND 2
g

SECTION B-B

£ 10" Anchor bolt with) SECTION c-C
square head, hex.nut

and cut washer----"

DETAIL OF PRECAST CONCRETE PLANK

C 147.10

CHECKED . oo —em APPROVED oo o

CHIEF, CANALS BRANGH

DENVER, COLORADO, I




58

TABLE OF LOCATION AND ELEVATIONS
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a . i T.0. T0 ELEVATIONS OUTLET PIPE ADJ.
} _.--Loteral section when required. TYPE| LATERAL STATION Drl% LAT. OR| @ NORMAL DESIEN TANGLE WEIR REMARKS
atl AF:10r os directed. U ¢ W.s. b orK ! L peL.w.s. | O | Lp SLOPE 1" fw
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Ql - /
. Pk B ¥
_ T o
—— F l r e ﬁ% [—7 D HE e R —— SEmamm
| | 5( 1
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%
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5.0Min.~ -
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|
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|
b

————————————— Earth tronsition
— as d/'recfed-\\

Precast concrete

g _ .
2 4 planks, see detaily ! ~
@ Lo /x H \\\
< TC 8 0" anchor [ ! \
v 2 a 14 " \
: ° | [ bolts@7, ; - _—
T 3 , Y7y A O [ project 4. !
S & . ' 1 [ : ! 10 A v
£ A A T T O O R A | i 0T 7Ty
g 7 ‘ 1 | i ! iz : \ ! Y —
2 .- Station and elevation Y NS Logh | [ -
S - h on Profile Dwg. Y 1 | (1) Connect to rqad crossing .
E, 4 / snown on ! i — 1 RN Precast concrete 3 (2} Connect to pipe line.
S vy // ) See @ P e 1 planks,see (3) Connect to pipe drop.
~ / £ Laterol LA DefaifA w . | " 4
/ 60"t gt 2 g : { P——Q Wall opening
A= e L Ve - = i .,
1 KNG ad) wer T s S : Bt .l B <2
; not shown-- | ® TR e 7 s 24t~ b >0 o
, ]{ T IR | L N
f<-----5.0" Min, --=--= R et (5.0 ~= === Lol A 'Y v & - 5" 6" Anchor bolts with
See Detoil A J--- :JP 4}” Y . he asxf/ r:C:eaods ond :;x
A ’ SO [ i Adjustable qua 0as ong. nex.
=T | A ! L = ' i weir frame - nuts. Project 17
Lo ! ! Lo ! ’ i ! ‘ | = : X ' \ % e Y
i ; i [ ~'H . | o ¢ = ' / i J -
‘——L—LL\L /L ! l Loy : [ \ v ‘ | D ( i'L 5 a - 1$:1 Or gs directed= ) Al
i\ L ) | Poe 7 x10 Anchor botts ) o S N
‘ ! @ 7. project 4. — Lateral sectian when required.” v S X
1 i T @ Of anchor bolts-—--—-- DETAIL A
| T ESTIMATED OUANTITIES
Concrete. oo o 4.3 Cu. Yds.
B e T I Reinforcement steel______..__ . ... 370 Lbs
A ‘( Y 17*\ N 2'ADJ. WEIR ' 3' ADJ. WEIR
i I [ ! f s T
‘ i ’Y U opLan T T LT DETAILS OF OPENING
| ‘ TYPE 3  [5HOWN) ; , ! ! FOR ADJUSTABLE WEIR
TYPE 4  (0PPOSITE HAND) !
¢ Precast concrete planks .~~""Top of bank
B - # 4 ..--7Precast concrete planks, reinf. not shown. not shown ~~__ .
; Typical originol ground surfoce Top of bonk~ L 1 @12 i El - B r;:_\ <30 Min. > s l/Tap of lining
/ Leve/iﬁ i A : ,'(,fDesign delivery w.s. NOTES
—r —— e N ; _n for general notes and minimum requirements for detoiling
# " ; : reinforcement, see 40~D-8i23,
Lafem-/ 4@z fend L?{’E’f; ! J Extend cutoff and wingwails vertically cad horizontally
slope--., bars info wall N i ! , ;
2 , _E I e e with unreinforced concrete as directed.
Level~ 3 : I s Y .. All pipe is precast concrete culvert pipe, Class IIL with Type B
TR TR e Concrefe lining. Jjoints, unless otherwise shown.
| ) ) . Mox. Q for 2' odjustable weir is 4 sec. ft.
(] “Typicol Joint Detall, see Max. Q for 3’ adjustable weir is 6 sec. ft
“-Protection for lateral
turnout only DETAIL OF CONNECTION
SECTION A-A TO CONCRETE LINING
—t 2% 1
A ,K_y , J y ’ r \ REFERENCE DRAWINGS
KE ] } 1 ADJUSTABLE WEIR W=2~0"AND W=3-0___________
CI’_ o "%——@'l H 1 Z! { Al _l_ — TYPICAL PROTECTION___ ____________
c __---—7Precast concrete planks, E S - - + ¢ Lt PRECAST PIPE EMBEOMENT. . _ __ _ ___ ____ __
e - | reinf not shown. _ @2t S - A ¢ Loteral
] K : S ‘. FLow /
T e . ____j2@6-6" ) o ! - - -—>Ah.
#.@ 2" Bend . 2@9-3" J v
into woll-~. PLAN o €@ swwavs Taink SAFETY
2"Dia. x 2"deep . - - TYPICAL DIRECTIONS pepanTUITED STATES o or
hole~, i3l ,_#4@,12_\\ « /& Chamfer on BUREAU OF RECLAMATION
g A ¥ 0/l edges of pfanks.
2pi0. .
3 . holer_ -7l DIVISION BOX-T YPES 3 AND 4
K @2 -~ b
s o % i i 764)_' .
3 <£"x10" Anchor bolt with squore
N SECTION B-B heod, hex.nut ond cut washer. DRAWN. W AK: SUBMITTED oo
SECTION ¢ -C S TRACED.S-W.M. _______ RECOMMENDED _ _ __ . e e
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< CHECKED .. __ _ __ __APPROVED _ _ __ . e o
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Loteral section pE€TO. 111 Or 0s directed TABLE OF LOCATIONS AND ELEVATIONS
when required --- -~ N 1) e ro. |T-0. 7O ELEVATIONS OUTLET PIPE ADY.
L 1 <L TYPE| LATERAL STATION | ,i% |LAT.OR| 0 NORMAL DESTGN ANGLE WEIR REMARKS
5 F&} (f[(';l‘@ | Fu ¢ ey D OR K J L sEL ws | P Lp SLOPE oL (w)
[qa1s
Earth transition A "‘al”%
gs directed~---J.._. i 1 —
. !
W
—
i i
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I !WL ! - _ S ]
T I ]
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, [ ,
X i R ! ! Precast concrete planks B
| ' | | NN | ;o p ,
i l } l J\ i )‘\ ! ll f \J A l A A i t i: /5“ le}; ’! ’ see detail. (1) Connect to rood crossing
—A——J———A——‘L’*‘ . T A bk 9 (2) Connect to pipe line
§ t . } l e (3) Connect to pipe drop
= 3 5 ! e = :
v o kS f‘ } : v ,‘;ixlo Anchor bolts ¢ Wl »
= . . e P . alf openin
g3 i LSl S0 Teny 7 7 @7projects ,, pening
o 7 ; TR w A < K ® N :
< = v T Y Y T ‘f Y Y SRR ;4@/2 R S e | me 1 NPy L 23
S o i l‘ i | | ! i | ! T ; © | iy oyl o =2 ~ <23 i ESTIMATED QUANTITIES
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g5 ! k ! ! ' i l . ,61» <2297~ 3 BN ‘.“ W . P i g ? u “ ]K concrete . o o o e 4.2 Cu. Yds.
iy =] T D e -Earth transition [y 2 e ¥ b 7 e 24 Rein + teel b
© \4 Y P T 76 T i oS directed. 2di . .-2'x6 Anchor bolts °© N j einforcement steel__ . . ___________ 360 S.
S E AR k&S ) . weir frame- ; 3 =
Loy NS 5 l ' o L P S - Lateral section 4 with square heads i_ Ky &
S < 'See Detail A~ |\ T gt v Y ! . ond hex. nuts. <% ~d N
3 [ : o [ 2 ] \ i when required . 3" S by N
\;T ¢ Laferal P R R ), —— Project. i7 = : :
AL P oW, " Stetiony Ly - FLow & ,eTo A i Y :
i L - Adjustable weirs | "k ) A DETAIL A N ) Y
R IS T " j?S: e weirs |, ; i <
B -\ nof shownp-—---"~ ) ) . b e o e
S E - L -€ Of anchor bolts--.. NOTES
<o E E = For general notes ond minimum requirements for detuailing
S é B ? N reinforcement, see 40-D-6/23,
S © a2 Extend cutoff and wingwalls vertically and horizontally
EE 2' ADJ. WEIR 3' ADJ. WEIR with unreinforced concrete os directed.
© el All pipe is precast concrete culvert pipe, Class I with Type 8
2 Q; DETAILS OF OPENING joints, unless otherwise shown.
cc i FOR ADJUSTABLE WEIR
S = '
+- O " —
25 £ JT T T
w B - 1
= :
! i ¥ Y 5 v g
W R T 77>Z> : Max. Q for 2'adjustable weir is 4 sec. ft
i ‘ ' i | i i 4 ox. Q for 2'adjus weir i . ft
: ) Y Y T S .
PLAN: 1 \ T T T«J B Pr:,%”:é”:g{i;%yyq_\_“ Max. Q for 3'adjustable weir is 6 sec. ft.
TYPE 5 (SHOWN) TN TN
Typical original ground surface TYPE 6  (0PPOSITE HAND) / }"\4{2"6’1"’%*‘ "“’5-0””"”"’1: Top of lining-,
g g 2 ¢ I,/""'"“(’Precasf concrete planks, reinf. not shown. : . ! '
o Top of bank, -~ "hevel [ L EO as p=eoe- 50 Min-se t REFERENCE DRAWINGS
f A Ml i ! ; | ==Design del W.S. ADJUSTABLE WEIR w=2-0" anp w=3-0" _______
—_ i j S Normal wSat ~-t---=Top of bank e - S
T ] N s AN | £ J = : L TYPICAL PROTECTION _ .. _. .
\0 kN ! ; S eDesign del W.S. - ELK [ R PRECAST PIPE EMBEDMENT - —
-Loteral slope ot ™~ P ! || B S ] e = i
: |6 A 5. . RO A “--Cancrete lining
. ~Level : Y 1o £ Ky o o &) rsesE P “Typical Joint Detail,
NIRRT yd Y = = I
A NS L S SNz N See
Vol ] :
e —t DETAIL OF GONNEGTION

TO CONCRETE LINING
~Precast cancrete pianks,

i
1 reinf, not shown~_ sz Cleor

#4 @ 12"Bend into wall- ¢ N
>_] sNormal
ELC, A
r T 2. @ susavs Tink SAFETY
?_/./r\ : DEPART;’;CVrngsTT:E"EI?VTERIOR
Y :;r L<-»--—5OIM/'” ___)4 BUREAU OF RECLAMATION
b : o | Top of bank LLT.
\\ i Ry T T T T T — 2 Chamf 1 ed 5" 10" Anch bolt with FLow
- - Design del. w.s. 3" Chamfer on all edges 3 210 Anchor bolt wi D > an,
i Taaad LS of planks----__ . .  Square head, hex A
AN F( F‘\/ Bl L . . 30 ™ #4@/2 . ! nut and cut washer. € Loteral--- ar DIVISION BOX-TYPES & AND 6
s A 2"Dia.x 2" deep hole- e W YRT
N 7 3"n; . b e
“.protection for iateral 3 Dia. hole- - TYPIGAL DIREGTIONS bRAWN WA SUBMITTED ]
turnout only. 3 TRAGEOW-AW. ___ _ RECOMMENOED oo oo
SECTION C-C E CHECKED oo e APPROVED _ . _ _ rEIiaiaTERaRIL T
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11 10r as directed. TABLE OF LOCATIONS AND ELEVATIONS

; l ro. |70 T0 ELEVATIONS OUTLET PIPE ADu. REMARKS
[ S TYPE| LATERAL STATION o |LATor| @ WEIR
e - : DR | ¢ NORMAL D J L DDEE;_?IWG.I;. b tp sLope | ANGLE s
Lateral section when reqd-
- —
[ | !
i ! ! -
i i \ | I | | | I | 4 = [
[ (R VD VRS VS U W W W Y b -
s X S — ,
3 § AR - (1) Connect to roed crossing.
< N = N - . .
2 © *1@12% b I .Precast concrete plonks (2) Connect fo pipe /ine.
o S o~ L | A " see detail (3} Connect to pipe drop.
3 = ! [ o = [ see gerail L

g— E S Y Y Y Y : 11 rr‘f % o N

< im %ST Y i T T T 1 T:K 72—6—l—» Y Loteral section when reqd:—\‘

2 \g v | \ | [ | [ N O R =3 % 10"Anchor bolts

kS < §& = ! boE| e N @7 project 4.

g - \E‘ G o8 in : v.@7 proj .

~ Ly 83 s« IR

= Y -

N I R 4 =0

£ - 5" i Lgn g T | ¢ wolr openin

~ € Lateral . I o A At i e g pening

RS ! y ! ; F— === 23%

A g . Y FLOW o __ _ e ESTIMATED QUANTITIES
Ir > = A Concrete. . .o 5.3 Cu. yds.
1 A ) — Reinforcement steel_______ .. ____.____________ 450Lbs.

jan e
[<--=-5.0" Min.- === = m = m o mm 15.0'—=—-=—m = — =] I ~ .
Adjustable weirs not shown|---+--—---7" : » ; , )
. T A A i - )
| i * RERRE:: ‘ o . Y OTES
_L\L\J«\L I \ [ ) l L ] ' . Eorth fransn‘//alj a(s) d/rec;ed_ 4 d”’/ For general notes and minimum requirements for detailing
P ! o fg i1 O as directed reinforcement, see 40-D-6/23.
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gwol! y
[ unreinforced concrete as directed.
All pipe is precast concrete culvert pipe, Class I with Type
ﬁ_m L T ) ] 8 Jomfs,z'm/e_ss ofherwsg ;hown.
| ‘ | 7 ‘[ 7 YT T Jr Frow A, 2'ADJ. WEIR 3'ADJ. WEIR Max. @ for 2' adjustable weir is 4 sec. ft.
' | ! i ' N N
Lo b Lo T T ——— _TL - DETAILS OF OPENING FOR ADJUSTABLE WEIR Max. @ for 3 odjustable weir is 6 sec ft.
P ' PLAN | | | ! ‘ € Laterol—" YT .
TYPE 7  (SHOWN) .- Precast concrete planks Iy ”
TYPE 8 (OPPOSITE HA ND),;,/ reinf not shown TYPICAL DIRECTIONS P }(”22'
£ flom T e Y
};»Top of bonk .--lLevel L E k . in. o ZX o
) . I I A ; "5 6 Anchor bolts,
_~—Typ/ca/ origina! ground surface ‘ N 14 weir |s with square heads
T e R I S N | fj : and hex. nuts.
5 o : ~~Top of bank rome. Project 13"
> ™ i o Design delivery W.S--..
bk e ; C 5 Mmoo ) Lo RRFERENCE DRAWINGS
oLevel v . : v | ' ] L <6 ADJUSTABLE WEIR W=2'0"AND 3-0"____________
=7 W=7 e A T PRECAST PIPE EMBEDMENT. . . _ . ____ . ___
“Lateral slope : DETAIL A TYPICAL PROTECTION o ________
i
1 COSN o
SECTION A-A “-Protection for lateral :"/z_ Clear
furnout only, | -
Ra
?//Preqasf concrete planks CL:T‘;M ] L 0 ot | e
<3 3 ny/ TEIMTE 0P shown:, e 3.0 Mmoo v ) Sotw- am——r—
ELC-, ‘ r‘ﬁr‘ﬁ oM RRC TP
A B FoE } -
#4@1" . e 1 r e T @ nwwavs Tuink SAFETY
; < o 30
Bend into o Top of bank~ . . . ="Chamfer on alf UNTTED STATES
— wall - ’P1m P 1N | p o1 ban ' Design delivery W. 5_~; g edges of p/anks\\\ DEEPERRE%LEINorFo;ETCHLEAA;%;.‘;g,(IGR
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v el _ e e h
| - - — -
s PG Let-ero 2L Sope 2 DIVISION BOX-TYPES 7 AND 8
=R, S
LA
Y SECTION C-C °
SECTION B-B turnout only. N
DETAIL OF PRECAST CONCRETE PLANK i CRIEF, CaNais BRANCH
RPENVER ,COLORADO




~Top of bank

/  Design delivery W.S-~-._

=50 Min———--- =

/,77,\rPrecasf cancrete planks, reinf. not shown
N

J

“~Protection for lateral turnout anly

/ and cut washer.

_---Reinf. not shown

30 /,
4 Dic. hole-

SECTION C-C

DETAIL OF PRECAST CONCRETE PLANK

41 0r o5 directed TABLE OF LOCATIONS AND ELEVATIONS
y vee| Laremar | sraron | O |FOTO ELEVATIONS OUTLET PIPE ADu
; - REMARKS
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] A % 5511 D O
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BN I . e >
'3 |-
: oo o [ e - ]
s& 4 @12 o i M N —Precast concrete planks, i
P 3 Y T T L ; . (1) Connect to rood crossing
2 S - see detail -
s 33 \7"\1‘ > -t Y}/ (2) Connect to pipe line
—E*Y% K3 g Y Y 7 I T <~2’.;1»‘l_ o = J '\] /rsi"x lo'l'Anchor boits p— Lateral section when reqd.x\\ (3) Connect to pipe drop
S 218 l | | | PN Y _r M N @7 praject 4
glil2]ss§ = | ' 6 bi-2'-g-> Y N
NS S§ U oy S __.-€ Wall opening
SIhE =3 Y v ’ .
s &% LI S . , s 22 ESTIMATED QUANTITIES
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K \ K33t e T x4 , Y , 0 f Reinforcement steel____ __ __ _________________ 600 Lbs.
p L -% Lateral . i o - L R s a7 ds S 24" —b-m - J
: §I B { Y ! N~ estation ()T LA FHE————— = i ; [ 7
3 B 5 = = ! i 1 i Sfaf/on} T S } = A [ z’
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) ) o Y I RS A Y bl 7 4
Adjustable weirs not shown----- ) o ( t —‘*‘LIX* Project 1.
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5w ot T AR 2'ADJ WEIR 3'ADJ. WEIR unreinfarced concrete as directed.
7 x/0 Anchor bolts - | o ol ] .
@ 7" project 4%~ I ] ;N b — DETAILS OF OPENING
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14 . B PTA L
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Lateral section when req 'di---q ‘7 Chamferfn all
. o/ Or as directed i edges of planks
Wingwall on opposite #2003 50 _
side similar-—-.._ o 2"Dia. x 2" {7} 75 xI0 Anchor bolf with REFERENCE DRAWINGS
~Top of bank <30 Min - deep hole /  square head, hex. nut
*/ I ' ~ i
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L w PN detail.~~ podsidep -
2 6 % 3 SCALEN
:3 — ¥
A 7 St L —
T O
5 3 \ ' 1 ©
23 _.-Station and elevatian V. "
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£ Mo I
3 | e
\ / Vo
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1o : S ‘ - A i
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2xi0" Anchor bolts — ) ST T T T T T Y [ e
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plonks, see detail. ==~ N €701 2 ‘ \ ‘/—\j T Cancrete 4.1 Cu. Yd
i 32 P _ cl Coneretel .1 Cu. Yds.
\Y\W . o= ) I Reinf
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y 2 . i 5 ;
R —— t K & S 1» 't ' with square head, hex nut, 2 Chamfer on ofl ) perarTHENT BF THE S INTER I0R
A \% | B 14 £ K‘§ ~. \ and cut washer. edges of planks Rt BUREAU OF RECLAMATION
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TABLE OF LOCATIONS AND ELEVATIONS

RT-LT ELEVATIONS WIDTH
WATERWAY |STATION |pf ¢ | D [6a6E{ L | b ) 7 MAX WS, ngu REMARKS
%,—-»E Waterway Side slope of waterway ~ _
y o e
—_—
500
= —— e ]
Ar>-
> 12" .
e §290° T |
3 Pt K J 7? —
*\\,.ri,’< B —— [ — J{ i 4 E _ B | S [ — e
, . Loy i ¥
~Statian (1} %S —
L."
A ]
| S »
! I
; S _n I s L
i
|
] D | GaGe™
| n
12 16
PLAN , _ | ;
Station ond elevotion shown | 5 6
on Profile Dwg. when 74 8" ] 1
structureis on € --=~=-——-="7} 21"] 18
i 24" 14
f 30" | 14
________________________ > a
i L—= : ] 36 2
) | !
£ ' o _Width of -4 Bank height ond width ) o o ! : <
,~~Typical original ground surfacle‘; berm : as directed e e =g M- -3 : IS
" N : ! r
| RN | Lea
i [ { i N
i e - Same gage as
( \‘,( — T ‘/‘_)’r 4 I pipe fo which
- T 7T ! U Field oint a1 ENELO, ) ?L’ﬁﬁﬁ;ﬂ,,vjﬁs’
g g b \ DS / 2S.
J - i e rw\;‘\ ? ! gwhenreqd. i % | r_a:m ] s
+ N = R ., U "o,
<~-~Unreinforced concrete | ~ olope as directed, : \:k“PFOfé’Cf/OH Type I ~3E0 o) NOTES
- A \ - AN 7 ! :
e \Field joint may be used 005 Min r==30-~-> (Not required when COLLAR DETAIL tati f drai infets and esti ]
3"Min if required fo clear “~Locate metal cut-of f (5'Min.) draining from farm Stations of drainage inlets and estimated pipe lengths ore
’ canal lining equipment collar near € of unit) approximate only and may be adjusted os directed
embankment as directed Joints in corrugated metal pipe shall be standard watertight
’ joints made with bands not less than 12 "wide.
(1) Station if inlef enters from side.
(2) Station of inlet on €.
4,‘21"'?60/v. bars
/o with lugs.
LONGITUDINAL SECTION

REFERENCE DRAWING
SECTION B-B TYPICAL PROTECTION

~Unreinforced concrefe

@ aLwavs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU DF RECLAMATION

SECTION A-A

DRAINAGE INLETS
C.M.P ON CONCRETE LINING
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TRACED_ __L
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(Ear th transition

Protection

Protection Type 1.

(Not required when
draining from farm
unit) ———

k Side slope of waterway

PLAN

|,——Station and elevation
shown on Profile Dwg.

when structure is on€ Bonk height and width gs directed

—
25 4'Min:

Original ground surfacez

L
e _—
S N
2y Ay I
__ 3 <)
N = - T
U323 ]
: _ 4 UM NP
_ —- Prbi
e L : - D
{ ' ARREIRIRE)
' __d L R )y
PRSI ))))7
1 o Corrugoted metal pipe ;\)’) REE RN
;f))))i,)))r‘,

Side siope of woterway

Cut pipe flush with
( bank when d is greoter .

Nhan 3

)

1™
Siope os directed,-.005 Min/ 1 ' kpie,d joint
3D
(5'Min] \Locafe metol cutoff collar near € R
of embankment, as directed /
Protection T
LONGITUDINAL SECTION rorection lype z
TABLE OF LOCATIONS AND ELEVATIONS
RT-LT] ELEVATIONS
WATERWAY | STATION lof€ | D |GAGE] L b ; MAX S, REMARKS

€ Waterway

|
|
|

(@)-r/fo woter surface, whichever

is smaller

D |GAGE®
2" e
15" 16
18" 6
27 | 16 |
24" 14
30" 14
36| 12

* Max. Fill 25'

|/$ymmerrfca/ about €

COLLAR DETAIL

v
\
\
N

N
S8

P

\Same gage as pipe
to which attached.
Vertical corrugations

31” ¢ Galv. bars

ANy

R

ith lugs

(M) A\

ST

SECTION A-A

TYPICAL PROTECTION . __ . . _

REMARKS
(1) Station if inlet enters from side.
(2) Station of inlet on €.
(3) Omit callar.

REFERENCE DRAWING

@ aLwavs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

DRAINAGE INLETS
CORRUGATED METAL PIPE

O orawm_ SUBMITTED | o oo e e
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Aiternative construction fo #
C.M.P or waste bank gap outlets--«

Waste fill-«

v
Vg
.

153

~Section |

0015 Min.

\ 7 .005 Max.

\ I

N

~Original ground surface

/fSec;‘ion 3
s [ x
_ Alternative construction
~Section 2 fo CM P outlets.~ ~L 5 400/5 Min.
Operating b Waste fill A - \oosMox
:r 0015 Min. 5:4(.00/5 Min. Not Jess than lperating erm.--a\\ aste fill--~_ _ !
Operating berm-- 005 Max ' (005 Mox. min. freeboard---. _ |
Not less than 3 < e :
mip. freeboard. ===~~~ e = T Tawen e R S
————— e —— — —_— i !___.___ —— e ——A_‘ —_— e ——————————— —————— e ———— ]
A
/ Botfom grade-’ ’
TYPICAL PROFILE
]
\/\/ Alternative construction to CM.P or . -
waste bank gap outlefs~--~._ Alfernative construction
. ) . fo CM P outlets-
| (”@ of Canol Waste fill..__ . 5= .04/!@ L/ £ Canal h Waste bank
¥ Windrow=<"""3A_ Woste fill-, / I ground surf
ainal an .- ) s N } Vo : ~Original ground surface
Original ground surface--, - s Waste bank. € Of Canal ) Sy ,‘
L —————— e g (—0peruf/ng berm P
Windrow--._ i
“Alternative outlet away from canal through

Operating berms,

\

gap in waste bank or by CMP in bank as shown.

"NCM.P outlet into canal

o~ Windrow
¥

Original ground
surface

:

Alternative CMP to
natural drain.~---- 4

SECTION 2

ome.’

~Weld /"pipe @ af'ctr to angles.
i

SECTION | et 0 A
e SCALE OF FEET
e et
4" e et g
C.M.P placed in drop inlet N & T
at fime of casting--.___ <2471 % : )
h N e g
TR £
o i ELEVATION A-A
i |
Y
I |
T/ , <o mmmm— - - K A r— dem e >
e LAN 212)(.75*\:‘* : -
Grate not shown. 7 P . miminm i
See detail------~ “~. ,~~El. at infer section N
of slopes. v
-Reinforce with #3 @ approx. 9" Ny
both ways in center of siab. —2\
PROFILE

CONCRETE DROP TYPE DRAIN INLET

3 o !
[ITeTTITeN L

2
i

3
I

PLAN
GRATE DETAIL

SCALE OF FEET

1 o 1
I | Lo J I

1

SCALE OF FEET

it
e

¥
7

e e 2

~Weld 2'x 3" {"clip
at each corner

“So-CM.P outlet

SECTION 3

NOTE
For typical canal sections see

' @ aLwavs THiInk SAFETY

UNITED STHATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

BERM DRAINAGE wirH CM.P OUTLETS

CHECKED . _ e APRPROVED

C 150.30
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"

5t

b
L

lgm mmm o m

*4 Tranv. @12

*4@12"Bond

012"
For elevation see
structure drawings.,

o] I 2 3 4
Lol

-1-Evacuation

PLAN- INLET

into barrel-~~ . _

I 1 I
SCALE OF FEET

2-% Bors-"gh

»Mortar bars in
bell as directed

*3 Hoop welded ia [}
ends of % bars.--

24"Dia. Class I precast ),
concrete cutvert pipe~’

#4 From woll B

"y

=4 conduit

¢+ of callar
Pipe to be centered .

in callar.

ELEVATION-PIPE COLLAR

24" Dia Asbestas bonded corrugated
metal pipe with centrifugally spun,

smooth aspholt lining ond aspholt
coated exferior

'

\--Beve/ end of pipe as required

E: SECTION D-D
x T R ““For slope af evacuation
o B conduit see structure
R ) 4Bond  drowings.
™ vl ¥4 Bands @12"
@12 Bond- - e . ““4From wail
into floor T U “-g"Fillet
=6 N @y

Splice ocross

SECTION A-A

},“E Inlet
€ optional -~ - “
é e

>

Y=

2.

.~Tranverse bars continuous
in walls and floor.

-p'-gt

Band into wall -

Precast concrete pipe --...k

B ,,,# 4 Hoops

SECTION B—-B

.-~ "€ Infef

Partial transverse .
bands to be one piece’

HFer

.-—-Camplete transverse bands
may be ane or fwo piece.

SECTION CG-C

NOTES

Chamfer all exposed corners 2"
Precast concrete culvert pipe shall conform to A.S.T.M. specificotion C76.

For general notes ond minimum requirements for detailing reinforcement,
see 40-D-6123.

4@ ALWAYS THINK SAFETY

24" DIA. EVACUATION CONDUIT INLET

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

AND PIPE COLLAR

C 151.00

TRaceo__ _B-L:G:

CHECKED,

DENVER, COLORADO,

e e — ——_._APPROVED.

r \‘~f3@/2" in center



67

- e
N -
g € Canal ar tangent ta = S Ar> <1B
- = » P = = " NITT |
& € canal an curve a o —{6" 6 N
+ 3 = ) 3 = "’ Ccr> et
E’ =3 2 = 3 S *_ r S e ,
. = —
> 8% g s s T - 1 ! L — B 1
@ 2 I3 N ] o | ¥ 1 | @
g o8 | & s ] ot . S - , “ pLid , v ]
5 £7 T f 5 ® og g ! L N A 3 P43 AR M.
4+ -2 . . = = -~
€ 58 ¢ % s | ~Station 2 2T b o r—7 o _\L%@ _t { ¥
S .-L \ \ g3 l_ f 1.D. of pipe f \A\‘\«;nagg S
—t 4 1< - i Al c|.>- N
AT AL ! [T — ; L ~<B
F e v —p Outlet as SECTION A-A
b’ directed TYPE | TYPE 2 (SECTION 8-8 SIMILAR)
INLET OR OUTLET p N INLET OR OUTLET
W(Min.)} R LA
b W, (Min.}
(16 Gage C.M.P) (Welded steel pipe) {16 Goge C.M. R}
o K{ -—/.5(A-p)—-‘
PLAN _ } s
3 ' @12
\ ! N4 Hoop
i
1224 W Min.) L Ly > _j
z: in.)— !
Vi . -
El A Tt Bl A
- ’} CME~ N SR SECTION C-C
o _— S ¥ e L L T T
R % L — ‘/ H
k.8 PlLELC )
PILELF
) LONGITUDINAL SECTION
- ; -Typical original
ground surfoce 12" Coorse grovel
Wa_ferway protection os
PROFILE side slope directed
) ~5ee Detail A woterway
; ; C.M.P (nipple or elbow " i
Field bond CUUP/IHQ\SEE Detail A {nipp ) 2-% Layers of asbestos sheet packing, —eerl ozt side slope
\ 12" Stiffener rings 2'x &' grophited on one side only with graphited 3" [ou
I Loyer of for ", \ yvirs 12" 5% ] surfoces in contoct 6= Min ®  Lover of + & o
soaked burlop b an\vd & _—Steel pipe . 6" Steel pipe —f6"e- N : > 0)/'( d% /‘”’ 2 =
under band - NBEGh 2-7 Loyers of osbestas sheet B i =i U(Zf : b ”Z o Inside of
coupling - ¥ 5"% packing,grophited on one side ) £l DorkE o 1| . T un e? on steel pipe
LN R only with grophited surfoces ; ; u 1 =] IL g N coupling
2/ when required/ N \b%‘. ' in comboct ‘fx — . Stiffener rings 2"x % N . ) ” L
1V -~ -4 @12 3 - Field band coupling
' & S B m— 2 N ' where required
; ; b = . . ;
3-%4, Bend into footing~—|| % 3% 3-*#4, Bend into footing \\ Pl when required Corrugoted metal pipe
‘ o Waterway side slope — A SIC‘M'P' (nipple OPIEIbOW} NOTES
= | eeve-type couplin
© L \‘\\ Provid " i ; bg k PETAIL 4 For general notes and minimum requirements for detailin
T i in pi rovide recess in embonk- imum m iling
f i-—l. o.+/2"al Av‘légf;:;glﬂfgelxeigfcégfzfgsf Usr;gb ment os directed reinforcement, see 40-D-6123.

SECTION F-F

SECTION E-E

SECTION. D-D

ELEVATIONS SLOPES LENGTHS TRANSITIONS [TRANSITION DIMENSIONS ESTIMATED QUANTITIES
STA. INLET lOUTLET TYPE | TYPE & REINF 16 GAGE C.M.P WEL DED STEEL PIPE
a 8.6 A 8 c D E F H
S Sp | SPAN | L, Lo Ly P4 ryee | rvpe [aw P B | CONC lsreec [ | izr | e RAlE L IC e

(1.D. + 18" Mfn})

Backfill above tap of pipe os directed, 2.0' Min.

1.0. Indicotes inside diameter of W.S.P (welded steel pipe)
and C.M.P (carrugated metol pipe)

For dimensians b,d, W, and W,, see Plan and Profile
drowings.

@ aLwAvs THINK SAFETY

UNITED STATES
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PIPE FLUME CROSSINGS
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CHECKED. oo —
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— = e ——
© Waterwoy side slope

k: 5
S o 2
& £ 2 | x 2 @
3 s 3 ‘ S 3 3
=
2 2 3 E P\(«Z Waterway E ,,§ o
g 5 %3 = oz R
< S N S
© = Y 8 « 2 e
4 2 o S s _ as
5 5 2 s3] 5
= ® o g z T o«
7 S o .
/ —- \ I /Station __E[‘>'_ ﬁAX
\ 11 / CT1]
1 N PR BiA N N 4 , I N R
A0 A ) - _).k
F LA I
e -7
¢ 131
| - e J=———DBank width
l> -
14 Gage C.M.P,
PLAN /
‘E !
'L /C.M.P. or CM.P elbow
L1 Ly
Span 5
r~ 2pan - e 5.0 Min.
CHMP > 2 2.0 Min. g
B — PP i C.MP "] N’fofy{:\?E/VH X
S NWS, 12"Min—-= S R — el /
F 2 ' —_

12"Coarse gravel

U]

I
[} !
+ e - - - E—
a i T Yl
! 7 1o k “o
R D -Dia.of pipe i
AL> c|->
TYPE TYPE 2

INLET OR OUTLET

PLAN

.50

INLET OR OUTLET

0

18 Min:

CMP

LONGITUDINAL SECTION

\12"Coarse gravel protection ] ?\\\ |8.G Elev. Typical originol ground surface . .
os directed 41 Mox. protection as directed
] PROFILE
Field band 1 Layer of tar sooked burlap Waterway side
caupling . under pipe — ‘o slope
fe—3-0 ﬁ R — 1L £t
C.M.P C.MP oyer of tor

I Layer of tar ' Yl - CMPYN ' soaked burlap

sagked burlop T ~ oy Loyer of tar sogked A ELDOrE - T under band coupling

under band T \\\ - O burlap under pipe 1 s S VAN

couplings— ik v, S T < L \

£Lc = 4@12 { Field bond coupling where
#, gend f — g x\ required
3-%4 Bend into footing <~ ; [ B # ElLF
Waterway side siope o — 374 3-%4 Beng into footing
w .
2 Waterwoy side " C.M.P.or C.M.P elbaw
= ) slope 374
All reinfarcement in l \
piers and footings L N All reinfarcement in piers
ta be in center of slob briz and footings ta be in
center of slab
SECTION F-F SEC. E-E SECTION D-D
ELEVATIONS SLOPES LENGTHS TRANSITIONS |TRANSITION DIMENSIONS ESTIMATED QUANTITIES
STA. Q A | weT louTLET TYPE I TYPE2 REINFE 14 GAGE C.M.P.
ONC.
8.6 A ] ¢ D E F 6 H s, S, sPaN | L, Ly Ly h TYPE | TvPE e p — 1 CONC | sreee o5 | 120 | 157
*p +18"Min.

For generol notes end minimum requirements for detoiling

reinfo

Bockfill above top of pipe as directed 2.0' Min.
For dimensions b,and d, see Plon and Profile drawings.

SECTION
(SECTION B-8 SIMILAR)

A-A

L Fa@i2

—~F4 Hoop

SEcC.C-C

NOTES

rcement, see 40-p-6123.

@ aLways THINK SAFETY
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IRRIGATION CROSSINGS
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LL__—ln/eT as directed

“2"Coarse gravel
praotection as
directed

-]
T e Lowmmmmm P > 2
P E o
/ 33 e A > R <-|c —(-] B
S [ B =
E;g G € Canal or tongent to 2L w uk“Lﬁf‘fs?Z?rT’ 1 6 e - 6"t v e
4 G = < ol Y | i
B ¥ € conol on curve F’ oa?i - R ; . Crmyi | ; b [eeie=
RS Welded steel _ g » |7 o ‘o W ! ' X
S Sleeve ype ’ pipe~ Fr - a5 5 2 T F s B e
=3 coupling -~ s \ ‘ . -« IS S + S T . S -+ -
B \ m—r—‘ Y: A Sfahon—\\‘ A I-v—r—r:% i 28 : 2 : _i’_'l ?* BN //ﬁ *# “L: ==ci- : 2
— == — = i i T e 7 =l ™
B ) L < \
Iz 2: _} 517 A l'> ‘<']C c l.;..
e DA =
“Stiffener rings ,.—l., Je— TYPE | TYPE 2
] 20z L INLET OR OUTLET INLET OR OUTLET
-G G >
PLAN PLAN
AAFe
k- W (Min)-—-> ]
Lyl ;
5 .
<305 50
~€ Lateral Fiin w20
— ’ Typical origingl ground sur face~, S/ggve /'%Pe ey . Min. |
—_— - _{ ) upling~ ' !
: Sleeve type —_—t SR !
; coupling~~__ [ ¢ 17 Drai Stiffener rings v =2
14 vopto \ . | T
5 ; >l< | ,2 Dram') N g K [ il WO( Min.} ---—- ﬁ N . " N \\1
i o Soun ———-SPM;»— R Y e AP DPTE. _ ' H 1 12"Coarse gravel pratection” .
: - B <—““““_/”2 Py _)\J’ >1 ! TN e ‘Q?E e ' i os directed ad \%
777777777777777777 Sy A NS ! ' R-L / % :
: };,’S=-.005 TSI y= \ 3 J ; —>4:6":<— & F///e%‘: /":-,‘;% 7 L =
¢ y -~ ¥ ’ < o -h /, H
e L NWS3 “PLELD ko) HE S e {porded steel pise—’ Rl
Welded steel pipe-—1 Eljx A \Sieeve type coupling ‘T__We/de‘i steel pipe-- | PP
! T . e ! LONGITUDINAL SECTION
! 9y | L4 > Ls >l s
; Moy .~ ez : !
] e -
e Lz---"-———-—ﬁ‘ £
2-%'Layers of asbestos sheet packing £
graphited on one side  only with
graphited sur faces in contact | 4
1\ ) q ﬂ_\ 1
\

|

i
1
1 :

——————— 7 -——--s >}

13"Std. steel )
half coupling---~

*

A —
TE:__$

1+" DRAIN DETAIL

SECTION A-A

Fr.‘f:z @re"

~#4 Hoop

SECTION B-8 SIMILAR

| s R P
3 Lo 7 + L-"4@ 12" Bothways
L1 2" in. -~ U :
T IS NWS~ ¥ 2 l 4@ }, in center of collar
Stiffener = ) o | -3
rings 2~ [3f R R
" k N 'S
' A B ~-Sleeve type coupling =
_Y__! - v
k% vl Nl 2 - |
" ee-28" - Sy infor cement in piers 1D, 12", R
ond footings to be in
SECTION D-D Ce,,,erofgabv SECTION E-E SEC. F-F SECTION G-G
ELEVATIONS pipe| SLOPES LENGTHS TRANSITIONS ESTIMATED QUANTITIES
STA. Q|4 DIA. INLET | OUTLET TYPE I TYPEZ |roncrerTe| REINF WELDED STEEL PIPE
B8.6. A B [ D E F G o " S
1D ! Se SPAN L L Le ts La Ls h X Y z TYPE | TYPE S P By | CU YDS. 5[§§L 'gf‘fgfs ,2’,2 ZAG/S"/. 5

NOTES

SEC. C-C

For general notes and minimum requirements for detoiling

reinforcement, see 40-0-6123. ,
Backfill above top of pipe as directed 2.0 Min.

For dimensions b,d, H, W, and Wy, see Plan and Profile drowings.

1.D.= Inside pipe diameter

@ suwavs Tiink SAFETY
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STEEL PIPE IRRIGATION CROSSINGS

SL1.D.+ 18" Min.
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P = e
'
]
| < m e Ly, mmmmmmmm e : CANAL OR ! TYPE OF TRANSITIONS ELEVATIONS ! PIPE
; , , r |
‘I | ’ LaTeraL |STATION|DIA| O | b | H [ W Mo ™ T ouTier | e P) P) c ) £ 5 Se X b te b b Iompor] i, Fr) FEMARKS
I — i S
" |
' L
b A b
i i | it it ==
A | ———— N
Symm. about € !
I — T
. R >~ . 8 1
/ T
! B H -
““~Construct inlet channel PLAN Construct outlef |
as directed (TYPE I TRANSITIONS SHOWN) channel os
directed-----
s 24 i ‘
I
T
LN TABLE OF DIMENSIONS AND EST. QUANTITIES-TYPE I TABLE OF DIMENSIONS AND EST QUANTITIES-TYPE IT
| I ]
~~Typicol original ground surface | STR DIA a [ L B ¢ t cone. REINE STR. 4 % cowe. REINF.
— : No. ) Y t Pt tw (cu. vpS): (LBS) No. bia. Citw (CU. YDS) | (LBS.)
! e ] . 24-17-A | 247 571" 17 190
_-Concrete co//ﬂrs——-—\\bc—'*‘,?\‘\ e 24-T-8 | 24" 5" 6" 15 170
?Jf \ﬂ SE 30-I-4 | 30° 618" 26 240
. o) -ELD SOTERA . 7 - — 53
v K X n; i s & 30-I-8B | 30 518 2.2 230
| Spm il Do “ ! SELE . T
i X ] L Y I 174 36-1-A | 36 718 3.9 350
- - Te [ 36-I-8 | 36 518! 29 300
! Ly by PROFILE LS Precast concrete e P L - 4~ protection 42-1-A | 42" 78" 48 460
I 1 i ressure pipe - [ v 4 T
et | : ey OFIL pressure pip =ty ! 42-T-B | 42 618 | 41 400
‘ | '
LS | ! : : i e 6 Min)-sm b
o § ! Ry : i e Min) e Lt
N ! ! 1 iSplice ocross | |
o~ | ; C}“‘Z(s Min) <+]C | € optionok-. 1| TABLE OF DIMENSIONS AND EST QUANTITIES TYPE IO
| (g RN N t
> A oV Lt .
ek \ LS i STR oia { o |y o | 1, | o |pltlt, con REINF
vl ) BT No. fcu. vps.)| (Lgs.)
AL QNH‘_@"? N 24-T-2 | 24 | 5°0' 26| 24 | 6-0 6-0 |2 |5 |6 25 250
AS 18 779 2¢-I18 | 24" | 4-0"12°6| 24 | 60", 6-0 0 |5 |6 24 240
%_ - L J --Extend cufoff vertically ar horizantally oA | 20 s 1 301 261 75 75 15761 & 38 350
A u with unreinforced concrete as directed = — gt ee L2 L2 6‘1 - -
k\'.b ‘ : I ¢ 30-Z-8 | 30 4-8 1 3-0 2-6’ 7-6 17-6 10 5 |8 35 320
=R <—I “#y4 Transverse remforcem\éﬁ'f;“\\ """ ; ! i ; GG A L 36 | 640 | 376 | 26 9,“04; 9_0;, 817 18 61 960
}-- 6 continuous in floor ond walis. N | ¥ | e ; 3618 36 |54 3-6.2°6[90190[0]5,8 45 1 450
%;gh BL> Spoced horizontally on structure €- & H 5 & ; ¥4 Longit / q2-I-4 | 42" | 756" 1 4-0"| 26" 106" 106" 18" 7" | &"] 75 680
1= INLET OUTLET INLET QUTLET i : L \; '\ from wal/ff\\ 7/ : 42-II-8 42 6-0 | 4-0 | 2-6 |10-6|Il0-6|0 |6 |8 6.3 600
PLAN-TYPE I PLAN-TYPE II N ? e, Vol Pl 1
[P P F) 5 \*"'\/ L
t Y i A ' [
B 4@ 8" Bend into sidewails £ ) . ; ‘\ ! s \7 _)\i:.l: I REFERENCE DRAWINGS
»;\<ID #4@4d Bend info sidewolls-, PLAN TYPE IO ] . L} S }ﬁ\ O | AE
! | . . ;
# . : ; N i - - £ :
4 Longit- i : , / ! o PRECAST PIPE EMBEDMENT.__ ____ _ __ _ ___ ___
- 22ty Vo7 6 fillet S ! IR u ) )\&Q/ =t i P - BENDS FOR PRECAST CONGRETE PRESSURE PIPE ___
| - N 0 I . =-e Min. "¢t TYPIGAL PROTEGTION— e o oo e
wie :f_’;i:_'“' ‘_’F{\ ~#4 ongit. from floor
L o
fw-=n i SECTION M-M
5" F///eh~ ; (SECTION L~L SIMILAR}
W Longq‘.@ g~ 4 Longit i
oy 1 =t 2 - ~ g €
L,.?“‘..,. ' L6 Fillet j \Premsr "r~/2“’-”‘ ™y LIRS
o i T e M # o
R o . > o E Lo /V* concrete pipe 1 U g " * :-a,""4 Hoop NOTES
g Transv. @ 12"t ’f#4 Transverse @ 12"when dia. gﬂ .t R s ?x\» \/Nkf t‘;“L_Zt “o tw¥4 Tronsv @ 12 when . for general actes agnd minimum requirements far
J  pipe is 42" or fess. ) wS/dewa// 6 F///ef _;‘ ‘_ t 2”) el : i "’\ Jd/a of pipe is 42 or less. detailing reinforcement, see 40-D-6123. ,
¥4 Transverse @ 6" when dia of | ‘%”"“ ‘Precast concrete pipe-- "/2“"’i“>“‘ S 4 Transv @ 12~ e 4 Transe @ 122244 Transu. @ 6" when dio Collar thickress t,,6'when Dio3 39" 8" when Dio.>39!
J D oo TR e e I of e Js greater than imensi ; i
Transverse bar; fz;iaf//gioirse71:95/077:,;n122f/00r. /g Transverse @ 12" when dig of | ST NI Transv@iz” SECTION K-K € L of pip 9 ﬁ FO’;;’;-:;:;?“ b.H.#and W, see Plan ond Profile
Spaced horizontally on structure € “{pipeis 42" or Jess S ‘ f o ;
g Y TION e D-m ¥4 Transverse @ 6" when dia. of | SECTION N-N @ auwevs Tuink SAFETY
SECTION A-A - | k pipe is greater thon 42" J #4 Longit @ 6" | [ UNITED STATES
—t— SECTION F-F ¢ e / i . A D L i
— , el /1 | 208
: #4
} o - -#4Hoop Extend cutoff vertically ET / ! s
v X i | Reinf not #y 1417 or korizontally with g e et i T %4 Transy
£Dia (18"Min. )-. . ! shown é( unreinforced 0_017"9"9 ; SRRt Y ~--Sloping wall thickness to #4>_‘,T /ri ff_: ) Ll
™ as directed. ====------- S . be some os adjoining floor 4 45” e Min'._2"Cl. CONCRETE PIPE CULYERTS
“ " . . o
- F#4@12" Both ways in Y # it f . Pt 21-24 [ ongit. fram floor
cenfer of collar -1 /gl.'f"; T 47‘,4;:5/‘;1/’0”_{‘?5’7—"' 2 Cl. = A-L_Tih ? ol PRAWN_REC SUBMITTED _ _ . _ _ o _
/é(.,/‘_ @ o-#g #4@/2 Be”d/l 4 TRAcEo_ _ L AC RECOMMENDED _ _ _
| e SECTION D-D SECTION E —E info woll== SECTION H -H 2 amrRoveD oo _____|
SECTION J-J SECTION C-C {SECTION B-8 SIMILAR) (SECTION 6-6 SIMILAR) © DENVER, GOLORADO, B
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<Construct infet channel
:as directed

Tx

g [
|—<Lp>- o
, e

«Concrete Transition
Type 2, shown.

Concrete collar-,

i
i

|

v
v
H XY

I

1

'

.

Precast concrefe
pressure pipe -... '

~---€ of Canal or lateral, or fangent
to € Canal or lateral on curves

sStation

.,l
R
o
®
=-Dia.

MLe-Concrefe collars-—---. —

Concrete Transition

-

Type I, shown-._

Construct outlet channel
as directed-,

Construct infet channel as directed

“-Protection

“Protection

Side slope
——

Side slope
——

S E

TYPICAL PLAN

-£
" {Unfined ; 24" Min

(A\Earth lined; fining thick-
‘1 ness plus 12" Min.

~Typical graund surface

PROFILE

S S P

& Culvert-

\/,,fskew angle

BN A

Protectione--——-—-- e

Lp —==>

i
T\:“*«x - ‘,;' M
\i Y |
.:- —————— 4}
: - - A
)
L
PLAN

Showing Concrete Transition
Type 3 (Infet anly)

“Protection

SECTION A-A

CANAL CONCRETE TRANSITION ELEVATIONS  ICONCRETE TRANSITION| __ PROTECTION ESTIMATED QUANTITIES
or | starion| @ |pia|ZM e | Flul x| v | z]|s | s INLET ouTLET INLET | OUTLET | CONCRETE | REINF. PIPE REMARKS
LATERAL TYPE EL. A EL. B ¢ £ TYPE EL. D TYPE| Lp |TYPE| Lp (Cu. Yds.) |STEEL(Lbs.)| SYMBOL LIN. FT.

—
FLOW

€ Conal--,

€ Culvert._
N

T hew angle

g/
/

SKEW ANGLE DEFINITION

NOTES

Far details of canal sections see Plan and Profile drawings.
Place entire structure on a foundation af undisturbed earth
or tharaughly campacted fill.

REFERENCE ODORAWINGS

CONCRETE TRANSITIONS-TYPEI_______
CONCRETE TRANSITIONS-TYPEZ2 _ _ _ __
CONGRETE TRANSITIONS-TYPE 3 __ _ __ _ ____
CONCRETE TRANSITIONS-TYPE 20 _ _ _ _
PIPE COLLAR OETAILS. . _ .
BENDS FOR PRECAST CONCRETE PRESSURE

TYPICAL PROTECTION _ __ _ ___ _________

@ ALwavs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

CULVERTS
of PRAWN. L. SUSBMITTED ...
:\: TrRacep.. . RPT ___ _rEcomMENDED. o _________.._____]
OV cHEckED . APPROVED __ _ __ ______
o CHIEF, CANALS BRANCH
CLL]
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CONCRETE LINED

3"Chamfer

T

UNLINED OR EARTH

§'x5" Bolts @ 7" with hex.
nuts and cut washers

Removable steel siide ga

with flat back seat aﬂ

LINED

fe

le—3"

L

"

6

Precost concrefe
walk plonks

l-—& Rood
N

CONCRETE LINED

L

_ |
Prafecrian%;q

handwheel lift; gate
not shown

— Nsymm. obout k\P/"ecasf concrete
v w S— —d € structure culvert pipe, Cioss I
2%i0 Anchor bolts 1 )
}07‘7 with square R . |
heads, hex. nufs and !
cut washers, project 4
PLAN
UNLINED OR EARTH LINED < CONCRETE LINED rnm W OF waterw o UNLINED OR EARTH LINED el Or oos QiQ wl, s
< . iE H - - -
< @ <= I worerway ) |a W Of woterway M W directed— | PRy i
< < I Sl or os directed o < < d : Ll ~ |l w|w @i
Pl A S| ~Top of bonk— | , P Y . orogs directed <! < \ 3 o
O o Tronsition _..7L_‘“.L“/' ‘X e——ip' Transition —sfe— [ —nl <° P &G ) 5lE Sl Top of bank 3 (5 Min.)
[ | Surface of back fill -~ o — e Sl a le—— 10" Transition ——] ’/A —\‘\\ Transition |
Pl Nws ] 4 N.W.5. @ sta. 4= CWS. © ;—] 1 @12 Droin ditch g T . !IW/\ NS
4 . ™y il 1 oras os directed - z erted 1 ;
= e = o ik ; c
== " S directed S ;
4 1Surface of conc. lining 4 P — 6 'kbsf;? S, irecte /%d:_i Or usd#4 @12 ﬁ ****** T
e o WIRWYE Protection T f#, g ' irecte > Blg
“HEERRL | @8 : & Protection i
# 5 AR St o f \ S rofection where
*1 @8, Bend 4 @8, Bend i RS o \ L reguired
info wolls L A info wails 3 Ty 249 e l-e Min.
6" Fillet "M 6" Fillet” | l—g" Min. &
S | |e6" Min 1 % i (ST, Min EARTH OUTLET
# 6" Fillet
CONTROL INLET CHECK INLET A o except ’/_ﬁ@/g Transv.
LONGITUDINAL SECTION oo mih
# 3 € TRANSITION OUTLET
4 @8, Bend
into wolls ’ #1@8, Bend into wall Assemble gate quides /4_MF/3.0 (TRANSITIGN INLET SIMILAR) e ) RE F;ﬁENCE ORAWINGS
kfs — ; #i@12 U - S #1 @12 with flathead bolfs. su ( o su . ) PJY??CAASLT ;ﬁf;iﬁg&;g,}}:: T
e rap A N \ thX? h%égss with ¢ BENDS FOR PRECAST CONCRETE CULVERT PIPE___
L. = 3 . | ) N
Lining not v 3 Tt . Bor 4 o 4@i2, Bend
shavgn ! {\P;T %j., Lining not ¢ 4&\(’%1 { into walls
A 7 ol 4" shawn T =9 |1 ] i
ik I e o S
, v .;- 4@8 . i1 Clorfd o, Pl e
i e B Extend cutoff vertically - Iz 7 — N ! ¥ | { ; o NOTES
_tt_' or horizontaily with ; o . i T i j:f*“{t e £ “LT . ° ) %, ?Uf}/f'”UUE;JS For genera! potes and minimum requirements for detailing
24" Min 3 unreinforced concrete” g oty ‘ % I ? = ; } | i e Min><ly -ff;a’éi san reinforcement, see 40-0-6123.
o pu g os directed ————— i » - 1 ™o 2t , # Locations of vertical Bl’s gt C ond D are to be
l-—K+/2 ek + 122] T = W‘ e € 76 Dig holes P ‘;, FFU{’;_ #1@i2 cansidered appreximate only and moy be odjusted
_3 p— ronsition I in t 7] 4
SECTION A-A SECTION B-B S 3 Dio. x5 Headed anchors. Sggjgi;?/;;kg/%szf . Ra%cdwcl,;ZSr’s%n;O sohcg!lljgr‘fai'oeyflsggr wfé;vn%::‘/g: Liﬁgss otherwise
3 cpamfer on all ~ e =T T/ Weld to ongle. Min. 3 onchors L 4x3x%, Holes symmetrical e Mm'/‘E tond cutoft verts specified.
g L ron gl # S g - al=tempy required obout mid-length xfend cutoff verticolly Lining similar to the lining in the odjoining woterway
. edges of wolk plonk 1@i2 . ® : I \ or horizontally with ; D ‘2
4 2" Dio., ) I W P . i ! ' || ) i o ) shali be ploced at the inlet or outlet of the rood
- ./3;/ ; g [ 4 N *—7*{'* { 5 ‘] ;’;stﬂi’;ge’f concrete crossing, as shown.
= | i I o & s fesbies Stations and elevgtions refer to invert uniess other-
:i* DIL :i J)\ T - ”ly }T‘_—’ /) —_15 D ‘ Inside face :ri) ilL ;';’JB n .l ‘ /ﬂ wise shown. : ’
G \,J L 'i‘ N —~—Lf0f e I N € K Dio. holes @ 7" SECTION C-C For details af Joint between concrete lining cad
. H ] Epaf
#0i0. g crogr ! I T WALK PLANK SUPPORT ANGLE concrete sfructure, see
SECTION D-D PLAN ? b win
PRECAST CONCRETE WALK PLANK GATE FRAME GUIDE
€ ROAD IPE STATIONS AND ELEVATIONS TRANSITION INLET CHECK INLET CONTROL INLET TRANSITION OUTLET EST. QUANTITIES
WATERWAY| . ‘ s \ '
sra. | M| @ %A sTa.4 | e.a |sta 8 | £n8 |stac [erc |sta o |eno |srae |ene |star |enr fajsiclelL|rly ;'t ;‘w RiMls k! L gx?c.wifhriw rRlM|s|kiLiTiP|n|ajBlclelL]|r]Y 7’3};’:’;553’;%5”5;’;”' Wi, [REMARKS
. n.iin. LW Th. XH TP nlin i FT. |cu. - les.
R

@ ALUAYS THIRK SAEETY

UNITED STATES
DEPLRTMENT OF THE INTERIOR
BUREAL OF RECLAMATION

ROAD CROSSING

REMARKS: (1)

* When g gate with specified height is not ovaliable, o gate

with

next greater avoilable height shail be used. 1

FHIZF ., CANALS BRANCH

DENVER, COLORADO,




73

g .
IR 2
i S R
3 s : E“Sz
wl et
3l S s
s b4
b! s <-¢ Road . s
+ " - E
2 g -Fa@i2"Both ways 4@12" Both ways/\ E’;ﬁ
S P . g
- < i e
3] | L 8:
< Arfif———"""""" """~ e T :
A S oy + #4@ 12" Bend info sidewalls -1}
Al S - +
5 .- Symm. about €
@ -4 FP————— = S —— —— L — — — . — ]
Y I Y ~ _
|
0 T T e e T T S L e o o = e G g S P 1 ! i
¥4 Longit @ 8" ! o ol LT ! | “#4 Longit. @ 8"
Bend into cufoff ; d- ﬂp_eéﬂ._ {18"Min.} Qs 14 Angle F I ; Bend into cutofi
| =S T T g il
i ),
.~ N e -
PLAN
~Slope to normal bank i
\ height as directed. : ¥4 Longit. @ 8" . ’ i
Y B L] L / Bend into cutoff .-~W min #4 Longit. @ 8"
’ | b o ; . i e
=Y 2jl0.0" Earth tronsition——=+—""(3Fpe dia min) [ "7 Pt Y W Min.~---. Send lﬂf(/)‘ cuto f‘- & . B | %%r;mal secti
s Y ~Top of bark pe co mn 4 ; T ) . . , PASNG 2 e (3 Pipe dig.min.)  ‘--i<—10.0' Earth transition —f< varerway on
_Eo T mpre o~ 1on or ban e T ~Slope to conform with outside twrmm—— ~ Roadway width = Re-——=—-—= > Slope to conform with outside TR SR 8 Y, 12 Min> ~~-~-Slope to normal bank
Fe=i2"Min T -6"Fillet ;' bank of water way section. ! U ! bank of water way section-~ \ e ”_:_L\g?* height as directed
NH.S . { g : N \ P
NURUIG | V- EER ! | o “Top of bank 7}~
—t— ' J E7/4El —l = ‘)"};’;/.
< = . O wpg il N
~ R . e i 24" Min. ditch for county roads Lo
A-.. . & ' 12" Min. ditch for farm and 0.8 M. roads {
JR— TR . 7 NOTES
4:1 Max. stope-- For genera! notes and minimum requirements for detfaiiing
Protection' -13:1 Mox. slope L 1 y reinforcement, see 40-D-6/23, ] .
“~4:1 Max. slope Thickness of concrete to vary uniformly between dimensions

shown.

i e ] 5: “'705 Mv"”" ~Profection Base of structure fo be placed on undisturbed earth or
e é: _____ - /__E__; P A R TP I ST \ SRR SRR compacted  backfill. ‘ ‘
i ! R Tl “-Concrete culvert pipe Class mr ! Slope shawn as $S:1 will be iz:1 far farm road crossings.
¥4 Transy. @ 12" - -~ R - with type B joints.----=-- . T ' |
‘ ! RC ' e [ N >t Transv. @ 12" >

ET,—,,,,SV. bars continuous in walls “=--%4 Transv. @ 12" when pipe dia.is 42"or less; %4 Transv. @ 6" when pipe dia. is greater than 42" ———---enomm=-
' and floor - spaced horizontally

i
! on structure €.

|
Transv. bars continuous in walls |
and floor - spaced horizontally |
]

|
i
i
|
]
i on structure €

SECTION A-A

-¥4 @12" Both ways in both faces.

\
[N ¢
Extend cutoff vertically or Far face-., \ mefe, o Neor foce
horizontally with unreinforced : x e (T:
concreted as directed=~-_ t<"2 7 !
84 Transy, REFERENCE DRAWING
A TYPICAL PROTECTION- _ _ . ________ . _____._
. ' ) PRECAST PIPE EMBEDMENT-_ __ . ___ _____ ______
~#4 Longit @ 8 BENDS FOR PRECAST CONCRETE CULVERT PIPE-______
) \,:\
Y

“~—Sloping wall thickness to be
same as adjoining floor.

(18"Min.) @ awwavs Tiink SAFETY
SECTION 5-8 SECTION C-C -
BUREAU OF RECLAMATION
TABLE OF LOCATIONS, DIMENSIONS AND ESTIMATED QUANTITIES concRETE) REINF. JEOWC CUL]
© | PIPE
waTERWay | VOR. | MAX.| PIPE A [ D 3 F {€ rROAD ) 6 J K L DIMENSIONS STEEL | assm
@ Q | DIA. | STATION | ELEVATION |STATION | ELEVATION | ELEVATION |STATION | ELEVATION STATION | ELEVATION |ANGLE F |STATION| ELEVATION ELEVATION | STATION| ELEVATION | STATION, El:EVATION a b ¢ d L R t X ¥ CU.YD. | LBS. [LIN. FT. DOUBLE BARREL ROAD CROSSINGS
30"ro 60" DIA. CONCRETE CULVERT PIPE
- i B o] prRAWN WA K. SUBMITTED o e
T l -[ { 1 ‘ —[ AL 2 TRAacgo_ M-S % _____ RECOMMENDED i
Ol cnEckED APPROVED o — o o o o — e
b TR EARALS BAANCH
DENVER, COLORADO
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_--=Sta= € of road
L
e
| ':
i ELF |
- p — 3 sz
i Top of bank t,»l/ar:ab/e : <y P Tap of bank
T Orginel ground surface | rTeedin S
T ¥
9
L ~5:.005 Min ~EL6
Y ¥
7
Gorrugated Metal Culvert P/‘pe«"
LONGITUDINAL SECTION
TABLE OF LOCATIONS AND ELEVATIONS SN MATED.
INLET TLET
wasteway | Sl @ T ELEVATION |ELevaTion|, | o | ROAD 2 PIPE .
ROAD [STR.DWG. NOJEL \/DATION F G : [9bTH ELEVALTION STR DWG.NOF LIN. FT7 ) o

42 4" Upper sill-~~-_

N

i

--4"x4"Compression cap--

A
4" 4"Struts @
5%t oras

directed----._, {

METHOD OF STRUTTING CORRUGATED METAL PIPE

44" Strut

re-5%2* Elongation--—

~-—-4"x 4" Lower sill

No strutting required for pipes less than
54 -inches in diometer. Pipe strutting fo
be installed before backtill is placed,
and to remain in place until embankment
is completed.

*Furnish necessary connecting bands fo make lengths as shown.

NOTES
Pipe may terminate in concrete structure ortransition
at either end as directed.
Elevation F is approximate elevation of finished grade of
road.
Elevation G is elevation of invert of pipe at € of road.

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

CORRUGATED METAL PIPE
ROAD CROSSINGS

C156.30

ORAWN_WAX .. SUBMITTED . _____________________ [ —
TRAGED____Y.L:VD RECOMMENDEO_________________.______
CHEGKED_ _ o ____ APPROVED oo oo 5 sy = ———— ===

DENVER, GOLORADO,
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£
Min. |
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e
1

(y-6")
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—
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i
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i

|

|

i

1

:(IO ; ‘Li l_ :(O
\? ; D b PLAN
B
[
R
Elevation shown on c —(JA

o Structure profiless, >3 < bW o 24@ 12"+ Extend 15" into sidewalls —-mmw__

0 - \‘\

N <"|B
N L ~Elevation shown on

-

# Longit @ 12”»[—~
P

#4 Transv. @ 12%--" S~

Extend cut-off vertically or horizontally
with unreinforced concrete
as directed.-- €

N

SECTION A-A

7
“#4 From transiticn

structure profiles

Alternative _.---

Pipe slope shown backwall == 11

on sfructure

profile-_ X
o~ T SR\ IS AN X !
A i
: =
< |
y I .
7X77 t ] ! ;E
1 3 \ 12 H OIS
\ i | : ! S
~~-Precost concrefe pipe or carrugoted K —-<JB; ! N
metal pipe, { Precast concrete pipe shown).’ i ! [ “w
1 ] 1
u . L " ; R ]
_______ #4 Transverse @ 12" when dia. of pipe is 42" or less. R LR ! !
#4 Transverse @ 6" when dia. of pipe is greater than 42" L<._A_\i__4>.;<_,“¥\____ !
. ) : . ' ! Sl B Transe @ 12"
ransverse hars continuous in walls and flaor. Spaced horizentally on structure €
LONGITUDINAL SECTION
#y
" i -Rreinf not
~15"Cl. 6> < Rshown
.~ Reinf not
-7 shown -
, . % -
“#4 Longit @12 g .
“~Sloping wall thickness .
to be same as JESTIe
adjoining floor 2

SECTION B-85

SECTION D-D

{SECTION C-C SIMILAR)

STANDARD DIMENSIONS EST. _QUANTITIES
STR. Cone Reinf.
N . Steel
0. a y ¢ D t e tw Cu. Yds. Lbs.
NOTES

For general notes ond minimum requirements for detailing
reinforcement, see 40-D-6/23.

Qutiet fransition shown with p=0. Structure to have sloping
floor if "p" dimension is given in stondard dimensions.

First two digits of structure number indicates pipe
diameter "D" in inches; for example, structure No. 2i-3
shows pipe diameter 'p"=2".

For details of embedment of precast pipe in monolithic
concrete, see

@ swwevs Tiink SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

CONCRETE TRANSITIONS - TYPE |

C 160.10
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i"\Symm. about €

\#4@ 12" Tronsverse reinforcement 4
continuous in flaor and walls. Sl T
BI->- Spaced horizontelly on structure €=

INLET ONLY OUTLET OR INLET
TYPICAL PLANS

%4 Longit continuous in -
- /

. headwall and wingwa//s.r\\

Elevation  showi
\ an structure
! profiles.
/

£/
f B
|
]
b= Mgt = o e e e

- ¥y

L s

2 i

= . h >

® T\ ., #4 From wingwall-""

Yooros LN : { 6" Fiflet" " ¥H-—--

" 1
Pl 6 Filtet e " “Precast concrete pj # Ll i
; . o al A pipe ar 4 @12 - o e
fe> = < carrugated metal pipe, @ Lo

( Precast concrete pipe shown. )

LONGITUDINAL SECTIONS

NOTES
For general notes ond minimum requirements for detailing
reinforcement, see 40-0D-6123.
= For details of embedment of precast pipe in monolithic
“--Splice ocross € optional concrete, see

~-#4@12" Bend into sigb.

#1@i2" Bend |
into woll~ SECTION A - A
(SECTION 8-8 SIMILAR)

TABLE OF DIMENSIONS AND EST. QUANTITIES

CONC, | REINF.
oia | £ | s L 5 | ¢ 1t | te lwuvos) cipsy @ swavs Tuink SAFETY
5" 13-0" | 24" | 46" ] 4-3"12%"| 5" | 6 09 70
8 | 3-6 24 5—3[ 4/—8H 3-0 5“ 5" 1.4 [0 DEPARTMENT  OF THE INTERIOR
24" | 4=0" | 24" | 6-0' | 5~/ | 36" | 5 6 17 | 1o BUREAU Of RECLAMATION
27" | 4-6" | 24" | 6~9" | 56" ] 3-9"| 5 6 20 | 160
30" | 4-6" | 24" 1 6-9"|6-¢" [4-2"] 5" | 6" | 22 | /g0
36" | 5-0" | 26" | 76" | 7-7" | 48| 5" | & 27 | 220
42" 156" | 2-6" | 8-3" | 9~0" | 5~3" | 6" | & 36 | 290 CONCRETE TRANSITIONS-TYPE 2
48" {6-0" | 2-6" | 9-0') 10-8"{6-0") 7' | & | 48 | 380
of orawn
o
| TRACED_ _
O
9 CHECKED . —
° S ARA SRARSH
DENVER,COQLORADO,
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INLET ONLY
PL AN
_-6" Fillet

b oo Lo mmmemmnm — o >
2s@9y’ —<-]A i"“x
/ i :
' :
| '
# “ '
@2 rar face } "
F a | )
gl
fRd &
Nt T
-F@sy” ] E
i i
t | |
| i
:\\u !
@ X
"o
~A

OUTLET OR INLET

+Elevations shown on™>
structure profiles

® @12

i - ¥y @g" ~-->»<A—~#4@/g'i——~‘>-1

/

' s e
NS ,\\*4@95/-’ s
‘\‘is 5 e J ZE
. t . ¥
v : L 6 fiile . , i/ _.-~*Precost concrete pipe i ! e
1
:

o

Il

ey @12 e - Py @ 7

~ Quter face reinforcement continuous /

in outer face of walls-and floor--~
LONGITUDINAL SECTIONS

€ NOTES
‘ For generol notes ond minimum requirements for detailing

i reinforcement, see 40-0-6123.

i For details of embedment of precast pipe in monoiithic
| / e ! concrete, seg
: 7 N

/ N
| - Fe@9s
! { .
| 3 __*4 See Longit. Sections
i o S/ . for spacing

A4 0D L il

,
ETIR

1+

TS

\\Sp//ce across € optionol

# Longit from floor-"

I
\#4@12" Bend inta wall

SECTION A-A
(SECTION B-B SIMiLAR)

TABLE OF DIMENSIONS AND ESTIMATED QUANTITIES

@ aLWwAYS THINK SAFETY

INLET OUTLET

DIA. E L 8 c (gu?)%g) f{?ﬂg;—' !Ccuo%csj 7Iﬂgf DEPARTMU:I‘;;EZF S::E”;/SVTER/OR
54" | 6-6 | 9~9"1 116 | 6-6" | 6.9 760 | 5.1 | 460 BUREAU OF RECLAMATION
60" | 7-0" | 10-6" | 12-2'| 70" | 7.8 860 | 6.0 | 540

66" 176" |1i~3"|13-6"| 7-8" | 8.6 970 | 7.0 | 630

72" | 8-0" | i12%0" | 1"-4"| g-2" | 9.9 | 1090 | 7.8 | 700

CONCRETE TRANSITIONS~TYPE 2L

oRaWN_AW.B. SUBMITTED - oo o]
[y TRacED WG RECOMMENDED _ _ _ . _____
o
wf cHeckEe APPROVED . o _ . _ . ___ ___
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E N\: 5 \ } |
! % " ~Splice across € optional I :
f | Symm. about ¢ Culvert~, h : |
' ! |
| —
——— ! - @
T T
, { i
! g ]
: | , :
| % et e |
\?, Mm " Transverse reinforcement continuous y
”””” in floor and walls. L T
Spaceo horizontally on structure €--.. ... .- - J
INLET OUTLET <A
PLAN
Elevation to be constant.-
B = I £ A iy
i 2.0~ For elevation see
t ~
! -For elevations see culvert drowings
h:J s culvert drawings---- .. . :‘_,4@/2,,
oA Ry
X R
%, #4 From wingwall -3
B2 T #g Hoop.. s'Fillel-——— B4 v.
"“~-Pipe may be mitered g
LONGITUDINAL SECTION
#4 Hoop-._
. NOTES
'(Ifa¥4 @2’ Chamfer all exposed carners 3"
& For general notes and minimum requirements far detailing reinforcement,
see 40-D-6123.
; oo Splice across € optional
#4@ 2! Bond ,‘ A4@12" Bond into slob

infa wall ~-~acc.=”
SECTION A-A
{INLET SIMILAR)

TABLE OF DIMENSIONS & QUANTITIES

M
DA E | e [ L [ B [GC [ til[ to ¥ 755 @ s Tunc SAFETY |
R B Y B e - 7 UNITED STATES
24 40 2-6 50 5 3-6 5 .5 1.7 120 DEPARTMENT OF 7')-:‘.;.r u:;f-:n’/von
" W D T T T W G 'y R
30" | 46 26" 90" | 64" | 4% 5 5 22 | 50 BUREAU OF RECLAMATIO
36" | 50" | 26" | 100" | 77" | 48" ] 57 5° | 27 i 190
2 |56 | 50| 10’ | 99 | 57| & | & | 40 280 |
48|60 | 30 1120 | 1076160 | 7 | 6 | 48 | 340 PRECAST CONCRETE PIPE CULVERT
| oo” [ &6" | 20" 130" {2 67| 7T | 6" | 5.6 | 39 TRANSITIONS ~TYPE 2
60" | 70" | F0" [vato" 38" | 7T2"] 77| 6" | 65 | 460
o omawa WM BUBMITTED - _ . e
g TRACED__ M A M. RECOMMENDED _ . _ . _ _ oo e ]
Ol CHECKED . o i e m e = _ APPROVED _ _ _ o _ . _ _ - ___ e
CEE, CANALS. BAARGH
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B[->
S EIPND
i PreisCl B
, b ‘ (j 2T % @ 12" Bend info
X ; X Rt heodwall
T Ir‘—"—“‘ﬁl ¥ i | s st
I \q [ ‘1 - A # @12 From
(M - - — —1A : .
A ! _l A i front wall - #4@ 12" In center
; extend into o
vy | i bt S - of headwall
o T — 1 collar-
X J —~
L= |1
B> “#2 @ 12" In center of hegdwall
PLAN SECTION B-8
~Precagst concrete pipe
SECTION A-A
STR. | MAX. DIMENSIONS EST. QUANTITIES NOTES
No. Q@ [p [ [w 8 |ty | & |GONCREIE | JREINE .o For general notes and minimum requirements far detailing
24-1 | 16 | 24" [6-0"]2%6"] 4- 8" | 6" | 24" 18 140 reinforcement, see 40-D-6/23.
2a-2 | 21 | 24" |6-0"12-6"|4-6"|2-6"| 24| 6" | 24 20 160 For details of embedment of precast pipe in manolithic
243 | 26 |24 |6-0'|7-6"|5-0 |z-6'| 2-6'| & |ed | 2.2 180 concrefe, see
24-4 | 31 | 24 |6-0"|2-6"|5-8"|7-6"| 3-2"| 6 |24 2.4 200
27-1 |35 | 27" |6-9"|2-9"| 5-6"| 2-6"| 3-0"| 6" | 24" 2.6 2i0
er-2 140 | 27" |6-9"|2-9"| 6-0"|-6"| 3-6"| 6" |24’ 2.8 220
30-1 |45 | 30" | 7-6"|3-2"| 6-0'[3-0"| 3-0"| 6 |24 3.0 240
302 |50 | 30" |7-6"|3-2"| 6-6"|3-0"| 3-6"| 6" |24 3.2 260
36-1 | 55 |36 |9-0'|3-8'| 6-0'|3-0"| 3-0"| 8" [2-6"| 43 290
362 |63 | 36" |9-0"|3-8"| 6-6"3-0"| 3%6"| & |Z-6"| 46 320
] 7 n T " T i T M ¥ i T a i
36-3 |71 | 36" |9-0"13-8"|7-0"|3-0" 1 4-0" 8 |2-6 5.0 340

@ aLWAYS THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

CONCRETE TRANSITIONS~-TYPE 3

C 160.30

DRAWNREC. _ _ _ . susMITTED . . |

TRACED_ .. T-RH. _ RECOMMENDED. _ _ _ _ __ . . _ |

CHECKED . . ___ __ APPROVED.
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Splice across €|

~ k-t

Splice acrass €

Bl->-

PLAN

for elevation, see 201 »
culvert drawings iz Clear

Clean and roughen contact
surfoce of pipe

B2t 59 Min.

- For elevation, see
P R - N LN culvert drawings

I:F

#A Hoops ﬁ\

SECTION A-A

¥4@i2

)

/Band into wingwoll

LT

T oo NOTES
" . Chomfer all exposed corners 2
1@12 Iz Clear for generol notes and minimum requirements for detailing
(Normal) reinforcement, see 40-D-6123,
#A Hoop
#i@12

Splice across €

SECTION B-B

@ aLwavs THink SAFETY

TABLE OF DIMENSIONS AND QUANTITIES

CONC. JREINE UNITED STATES

DIA. | #A E e L 8 [ t T 1 5P¥5s17r8%5 DEPARTMENT OF THE INTERIOR

24" 4 4-0"| 24" | 8-0" | 5-1" | 3"-6" 5" g L7 120 BUREAU OF RECLAMATION

30" | 4 46| 24" | 9-0" | 64" | 41" 54 0" | 2.2 50

36" 5 5-0" | 24" |low0" | 7-7"| 4-8" 5" " | a.7 190

42" | 5 ls-6"{2-6" | 11t0" | 9-0" | 53" | 6" | " | 4.0 | 280

] T YT BT IN I Py v RpvapTe vy W 7 PRECAST CONCRETE PIPE CULYERT

48 5 6-0" | 2-6" | 120" | 10-8" | 6~0' 7 1 4.8 340

547 5 66" | 2-6" | 13-0" | 122" | 67" 77 27 5.6 390 TRANSITIONS -DROP INLET

60" 6 7-0" | 26" | 14-0" |i3-8"| 7-2" F 12" | 6,5 460 ol oRawn 15 SUBMITTED e o e oo oo
g TRACED . Y IM IR RECOMMENOED — — oo o
2 CHECKED — — — e — APPROVEOD
Q

DENVER, COLORADO
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) i .--Cement mortar around pipe
Cement motar fiilets. | ]
Bring topoint where |
pipe is tangent to 34 | _
. wall =~~~ ! N _
5 i
> T :
S 1 B -
oS - Q-
R ! ‘
5% :
v I i
= o N | I
i N . ! -
=~/ Pipe Dig-—
)
3
|
i
i
|
S 1t -
Pl
Sle L.
SE
i PLAN OF INLET
el
8 N
! s §:
S8 =
S L‘—"“‘"j?; v~ —-Bank width -~ -~
1 Topof bonk-y { ‘ :

~Top oF lining
YA
—

N T

N~y
o N\ee?

LONGITUDINAL SECTION

~ O g Compacted backfill
AN

oy W/')‘f-
\#1@12 Both ways.

Seay,
/757 00/77;001/
ng
/

,--Original ground
A surface -~

“Precast concrete
pipe

SECTION A-A

17 ‘ TABLE OF LOCATIONS AND ELEVATIONS
]
! INLET
? LaTeraL  (staTion | MES | or | @ z.x‘)' LD |ELA
. El. lourieT :
]
I
!
1
o !
Y 1
S
m
|
Gement mortar | L-Cement mortar Fillets.
around pipe T {1 Bring to point where
L T 7] 1 pipeistangent fo [zl —
7, 'owall S
1 D
____ T~ \ i Se
X g - i EE
: f ‘ £3
- L ! | =
___________ B H ) i )
i 17 =1 Pipe Dig--~
| F
A
&
)
|
|
]
%
El
.glg
L 21
o2
=
PLAN OF QUTLET g@
|
§ SIS
ey :t::, <
& %3
=~ -Bank width--> iR Lommrmm e g
: : . -~ ~~Topof hank |
- =74 .
= 2° . = ,-Topof lining
- AR,
ompacted < — .
Gbac[/)(f/;/e.x"”‘/a{f s NHS Elevation
NOTES
For general notes ond minimum requirements for detoiling
reinforcement, see 40-0-6/23. .
All reinforcement in headwallis to be ploced in
center of slab.
M1 @2 ]
- Yboth ways? 1T TT TS .
s ; ofh way; ‘-Point joint with sealing compound
Precast concrete pipe’ A
LONGITUDINAL SECTION
INLET HEADWALL QUTLET HEADWAILL
CONGRETE |REINF STEEL CONGRETE|REINF STEEL|
bia L t X ¢ A B (CU.YD.) (LB.) ¢ A B (CU.YD.) (L8.)
2" 5-0" 6" 4" | 200" | 3-7" | 7-¢6" 1.0 70 130" | 29" | 6-4" .7 50
" . & 1 n O + t ’ " ‘ ! 4 g o amnvs T“an
| 15 5-0 5 5 225" | 3-10"| 8-0 /.1 75 1.60 3-2" | 6-11 .9 60 @ SAFETY
8" 5'-0" 6" 6 1250 | 4-1" | g-5" 1.2 85 200 | 36| 76" /.0 70 pepap TED STATES o
2’ 1 s5-3 6 77 275 | 4-4 | 810" 1.2 90 230" | 3-10"| §-0" N 80 BUREAU OF RECLAMATION
24 6'-0 6" 7" | 300 | 4-8" 1| 9-3 /1.3 5 270" | 4-3" | 8-7" 1.2 85
27" 1 6-9" 7" g | 325 | 4-u"| 9-9" 1.7 105 3.00 | 4-7" | g-2" 1.5 95
30" | 7-6 7" 9" {350 | &-2"1 10~1" 1.8 110 330 | 4-1" | 9-9" 1.7 105
36" [ 90" 7" " L a00 | 5-8"| 101" 2.0 125 200 | 5-8" | 10-11" 2.0 125
CONCRETE HEADWALLS
orawn_ P 2T _
sf rracep.. _ -8 reEcomMMmENDED
g CHECKED. _ _ —_———
-— CHIEF, CANA:L S BRANCH
© DENVER, COLORADO,
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___\ TABLE OF LOCATIONS AND ELEVATIONS
[ , STRUC- ELEVATIONS
| ! TURE |WATERWAY| STATION | DIA. | sLoPE P N T " ONTEDT 5 0
£ | Ho. WS
S
S{s |
52
S
Do
wlg
2|8
o
o
§|3
=
E v b —
wn
,;,
)
I3 Y B i
T ] “Waterway slope
i . - [ et FoT T =
z ¢ Sha TR ; :, 4 ISOMETRIC PROJECTION
A f : Waterway Loy :v ; ; A
L _;\ \ i o _ | s 4
A =S e oo I 3 y)
S5 Station—" Lt N ;
$i3 AT P -1 : b
: [ i i i I R SO —— r— 3%45° Chemfers~-_ &
Y l - = Y -
-t
Protection--- 6“!"_”/9#1’%
> r=tc
2y t~<--10"Earth transition-> | P \}:;\‘
h~)
“ ‘ Both ways.
N : Bend into walls
= ‘ and floor—.__
8 i Ny -
(=]
g )\ \\
~
\\
Extend cut-of f vertically or S
horizontally with unreinforced _.---=>~
cancrete as directed------=- -
PLAN SECTION B-B
sTRUC- STANDARD DIMENSIONS ESTIMATED QUANTITIES
TURE CONCRETE REINF.
No. Q Dia. K R L t te L s Cu. YDS. STEEL LBS.
12-1 5 2" 2-¢" | 3-6" | 6" 6" | 12" | 4-0" N.O.TE . .
15 7 5" Too" | 2%6" T 358" 5 5" ITE 70" 70 170 For general notes and minimum requirements for detailing
| 18- | 10 | 18" [ 3-6"| 26" | 36" | & 6" | 127 | 40 2/ 180 reinforcement, see 40-0-6123.
Top of bank-. i ';K-tc 18-2 o IH,, 48 3:6,, 34_6 0 6.. 6,' ig.. 40
3 I il F7] S ‘sl 15-3 21 8 5-0" | 3-¢6 6 6 12 4-0"
:§ [ W o Wy et ,Bank siope 21 13 121" 14-0"] 370" | 356" | 6" 6 | 2" | 40" 23 200
Control W.$. i~ ; 0.6.5-+ 212 28 21" 5-3"{ 4~0"| 6" 6" 2" 4-0"
L o ! R 241 i7 | 24" 1 4-0"] 3-3" | 3-6"| & 6" | 12" | 40" 2.4 220
: / N v | 37 28" 50" | 56" | ae | & T2 T a0
, K b 271 21 27" | 4-6"| 3-6" | 36 6 6 15 4-4" 2.8 260 Y PICAL Fﬁoifr’/':fv_ﬁENCE DRAWINGS
Surfoce of backfill--4| . - 2r2 47 1 27" | 5-¢"| 59" 5[‘0' 5 5:’, 15 4-4" PRECAST PIPE EMBEDMENT — _ _ _ _ _ _ _
Bottom grade, 7y 30+ 26 30" | 4-6" 1 3-9" [ 3-6"] 6 6 15 4-4" 29 270
P "rEI.\A 302 59 : 30" 50" | 58" i Fi 5 PIvE
TR 331 | 3 | 33 4t0" 13%6" | 6" | & | 18" | 4a-9"
332 7 ! 33" | 5-0" 63" 60" i g 18" L9
*4 @ §"Bath ways _ 361 | 36 | 36 . 5-0"| 43" | 40"| 6 | & | 18" | 49" 35 230 @ nuwevs Tuink SAFETY
Beng;‘n/fowa//s e e Py - 362 84 . 36" 6-6" | 66"] 6" 8" | g 4-9" UNITED STATES
and Floor---- 394 | 43 | 39" 4-6"| 40" 6" | & [ 18" | 49" s o Zetr amation
39-2 99 | 39" | 6-9" | 7-0"| 7" 8" | 8" | 49"
y g 42- 49 | 42" 5-6"] 4-9" | 46" 6" 6" | 18" | 49" 41 400
1" #4@12" Bend into floor a22 | 15 42" 720" 7| 7' 8" | 18" | 49" CONTROL AND PIPE INLET
| 46 69 48" | 6-0" | 5-0" | 5~0"| 6" 6 | 18" | 49" 46 450
_ g o g0 o O Ry >y
SECTION A-A SECTION C-C 4562 151 9 | 1 76| 870" ’ 6 8 | a9 . !
541 | 81 54" | 6-6" 56" | 5-6"| & 6 18 4-9 58 550 N
60-1 100 60" | 7-0" | 6-0" | 6-0"| 6" 6" | 8" 4-9" 66 650 = I
] TRACED_
E CHECKED
%) GHIEF, CANALS BRANGH
OENVER, COLORADD
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€
B Assemble gate guides
§ with Flafhead bolts sTRUC TABLE OF LOCATIONS AND ELEVATIONS
r ELEVATIONS
No. | WATERWAY | STATION |D{A.{SLOPE] Q REMARKS
EL —[ _, 1" A A [CONT.WS. D
S ¥y oL 12 )
£ Prailie Min.
\§ # e
e _Fa@8. Bend into
e heodwall
P A,
: )
3 TYPICAL SLIDE I
. o GATE ASSEMBLY
Gote frome guzde\ Walk plonk . 1
support angle i e -
(Wm‘erwuy section above /g ; - l\D—’— = J
| ¢ s 1 #
: ~ A A 4@12 Both ways
5 I * ; b Extend cutoff vertically ~ ho § = /. @ 4
: ! or horizontally with N N 1z
' nforced roncret directed ™
Symm. about €70 e B —} —————————— T unreinforced concrete as directed T T
i S # X "
A Station N S | @I FE *’l
e - - L o N - ® — 22 e A 2% 2" Bolts with SECTION B-B
A Steel slide gate with flat s : o — L 3 A bex. heods — . »
bock segt and hond wheel ! i 4 o ' J B \ T . S L4x3x3. Holes symmetrical
lift, gate not shown ——1 / = ¥ ' | o ! ypin ) 430~ N Inside foce . N T about m/d-lengfh\'
. ) ‘ YN e < Min 1 { E 4 )
S q® ! re s S 2Mox.t o | - 2 o N
* (%( /; ; - N\ | f . L # ¥ i \\ / —
; - ! e 2 "
Protection—" L \ S Bor ;3 | ol ¢4 Dig. Holes @7
¥ -~——Precast concrete EalT 2. - <_4:2 30
6"Fiilet-" wolk plonks \\i . < [ ;
o L 0 e 1 ] i ! / 5 °
* — i 4
i, | I S
@l t—t0" Earth transition - _ ESA L 3 L | N—>€ 42" Dio. Holes _|
§l ~in i i\lm -t . K+8" =
=i ! . ‘ o ] WALK PLANK SUPPORT ANGLE
Ny = _Ai ﬁ;’"Dia.w"Heuged anchors. Weld
| A (j_ L Tl = to angle @15 max.crs. Minimum
‘ ool / 12"Min - 3 onchors required |
! , , ' i / § 1 _L f .
I " } B b L g Tl %T_——_—%" }
W 3 ] 7 4 Min. ; @L\ B i "
5 . d
Bar # 7 L % mox. \l {é— > —% ”_L
INTTOe EE k4" Min. 7~. PN @ T e/ Clear
% z° iy e 3 T "Dia. 2"4 t
2 Dia.,z dee 4~ 2 Dig., 5 deep Te
PLAN 34 ' AN N ™ 2_|_l
= g GATE FRAME GUIDE :{ R
2a Waterway slope by i ;
Bl ’ (g"p,‘g‘ i\_/5’ Clear i
e ISOMETRIC PROJECTION
WP 370
| 4" Chamfer on all edges
Sie PRECAST CONCRETE WALK PLANK of wolk planks
o p=}
Sle v . P ESTIMATED QUANTITIES NOTE -
== 2% 5" Bolts @ 7" with hex. 2% 10" Bolts @ 7" with square heads, STRUC- STANDARD DIMENSIONS No.OF Rl ; -
212 sn;fs and cu(;‘ washers B/,e,. auts, u,?j cut washqers- TURE WALK | conc. |Reine. | Misc. | SLIDE GATE For general notes and minimum requirements for detailing
©re ! project 4 ’ No. Q DiaA, K R L Y t te M s |PLANKS|CU.YDS. f_gé;é'l- MLEsT‘éL wioTh X FRu. reinforcement, see 40-D-6123.
0 0 0 7 T . . T . Gate fi jght meosured from € of gat ing.
Top ofbunkl = N G IEE 247 | 206" | 36 5 s 5 1z P 3 24°x 157 5 ate frame height meosur rom € of gate opening.
e T WBU”"‘ slope 15-1 7 /5" | 24" | 26 | 3-6 | 15 | 6 6" | /2" | 470" 3 | 16 | 160 | 110 | 24x15"] 5
) e——— ar i, NG 81 0 T 267 | 256" | 356" 157 & 5 2" =o" P L7 70 To 1 30% /5’,', 5
__| Confrol W S~ N € >, o6 S;é ig-2 | 15 18" | 276" | 3te" | 4-0"| 21" | 6" 6 | 12" | gror| e 3052175 REFERENCE DRAWINGS
e e - N e I : 18-3 21 18" | 3-0" 1 550" | 4-¢" | 3-0° 6" 6" 12" | 4-0 5 36x24"| 5 TYPICAL PROTECTION
7 " [ T A7 T " 0 AT i, T T e
21-1 13 21 3-0" 1 3%0" | 4-0 15" 6" 6 2 4-0 5 2.1 220 | 130 | 362"l 5 PRECAST PIPE EMBEDMENT - -~
21-2 28 21" | 3%6" [ 573" | 5%0" | 3-0" 6" 6" 2" | 4-0" 6 q2'x27"] 5
Surfoce of bockfill~] . 7 547 30" | 373" | 450 157 r & el 40" 5 75 350 1740 36.,)(24.,’ 5
\ , 242 | 37 | 24 | 4-0" | 5% | 5t6 | 30" | 6 | @& | 12" | 40| 7 4873076
L4 : ' 271 | 21 277 | 356" | 356" | 4-6"| 15" | & 6" | 5" | 4-¢°| 6 | 2.6 | 270 | 150 | 4227l 5
B 27-2 | 47 277 | 5-0" | 5-9" | 6-0" | 2%0"| 6" 8" 15" | 4-4"] 9 60%33"] 6
Bott d 30-1 26 30" | 3-6" [ 3-9" | 46" | 15" 6" 6" 157 | 44" 6 2.9 300 | 160 | 42"x30"| &’
ortom groge 302 | 59 | 30" | 550" | 60" | 66" | 29 | & | & | 5 | 44| 9 60k 27| 6 @ awavs THink SAFETY
33-1 34 33" | 4-0" | 4-0" | 46" | 15" 6" 6" 18" | 4-9” 7 148™x33" 6
* A ; T 3 T UNITED STATES
4@é Continuous R 332 | 71 337 | 670" |63 | 70" | 29" | 6 | 6 | ig" | 4-3° | 10 72742 | 6 DEPARTMENT OF THE INTERIOR
around corners— L 361 35 36" 250" | 43" | 550" " i 5" TH Py 7 34 350 80 | 48538 & BUREAL OF RECL AMATION
"lt i 36-2 84 36" | 6-0" [ 6-6" | 7t6" | 2-9"| 6" 8" 18" | 4-9"| io 72’x 45',' 6:
39-1 43 39" | 5-0" | 46" | 50" | 15" 6" 6" 8" | 4-9"| 9 60x39 | 6
¥4 Bors @8 both ways, L 392 | 99 | sov | 6ro" | 6ol 0Tl 2a] 771 o7 | Jor | 4o I Zxi Tt CHECK AND PIPE INLET
continuous in walls and floor . - 42-1 49 42 5-0" | 4-9" | 56 ] 6 6 18 4-9 4./ 420 | 240 | 60'x42" '
#4@:2 Bend into floor SECTION c-cC 42-2 | 115 42" | 6%0" | 770" | 8-6" | 24’ 7" 8" 18" | 459" | 11 72'x 60" 8
48-1 64 48" | 5 0" | 5~0" | 670" | 15" 6" 6" 18" 4-9"1 9 4.3 450 | 250 | 60'x45"| 6
i T o
SECTION A-A 54-1 81 54" | 60" | 556" | 6%6"| 15" 6" 6" 18" 1 459" 10 5.2 | 550 | 280 |72%51"| 7 8
60- | 100 60" | 6-0" | 60" | 70" | 15" 6" 6" 18" | 4-9"] 10 5.7 | 600 | 290 {72'x57"] 7’ @ S Sanars SNaNcH
X When a gate with a specified height is not available, 0 gate with next greater available height shall be used with appropriote frame height < DENVER, COLORADO.




' Earth TABLE |/
0 Ear coq-
e AU EENIT ‘ 4 b PIPE TRANSV.
o= = tromsition T 8- 5 7 [ oia| @ b 14 |t e he | T | 9 | Reme
) ‘"'A" | . ! « } ‘ 5 | 75" 2]2:: Iy GH 27 57 42_/ U E @leu
: i L o N ; | 18" | 4-5" o4 | 5" 5" 24" 6" 42_/" 4" |#a@i2"
W | q == i H " I ot u " " " " L F o
. ) ] y . : -t--.L ateral side slope ai |4-¢" | 28 | 5" |5 24 6 5 4" *a@12
_(_‘C /X/} \:,Larera/ side slope -<~|D l 1 $ t‘ Lo T a0 15 5 | 24 & 5 4 e
SZeE/kHUZ gafe;] W/rZ r/’]{az‘ ! P 4| . | ‘ X y 30" | 55" | 3-6" | 5" | 5" | 24" | & | 5| 5" |#s@ret
ack and anchor bolfs as - : o Wl o e o P " " " " u "
required. Gate not shown [N i ; —F I | e 367160, | 4-0 | & | 67| 26" & | 6 | & \Fi@L"
L ) IR IS 1 - i N 421 6-6 4«8" 6" 6 2-6 8 16; 17 *a@i2
e =y /{“4 Lang/f. @ 8 ) \I\va ! o ‘ i - \b : S 43” 7;"3H 5:_21' 6:: 6:: 24_6 " 8” 7H Bu #4@ /0”
L / Bend info cut-orf Y | %’ .-Lateral section o Yo Ty 54"\ 7-8 | 5-8 | & | 7" | 26" & 7" Fa@s”
' ! : | T o : | : 60" | 9-0" | 6~4" | 6" | 8" - - 7y 9" |*4@73
m—— " T #4@9"Bend 15" into @ o, | X § 66" | 96" | 6-10" | 6" | 8" | - - 8" | 10" #4@6"
A T 8 Station - ' A side wa//s# e ¥ ‘\é‘,‘/ JFaLangit @i ,Jf——/— ‘ ‘ 7 /0—0;4 76" 6 P - - 8_,” " %406
Al N S prehion A . T@s . . : vear foce ! ‘ | L (78" 106" 18-0" | 6" 9" | - | - (9" 2l*4@s5"]|
[N ~..-Symm. about ¢ - FANP Y i S ' " | : ! \ -Lateral seclion R o,
‘ N i o S : § --#F4 Longit@8" | lele 7 i When transverse bar spacing is 6" or less,end alternate bars at
s ! 3 ! | .
~ Se ) EJIN M . Sl F=FL  Bend info cut-off P .{ ; half wall height.
1@9" S D 5 Lot ; | v/ L : i !
2 8 A, ;L i | Py ! --Far face Station--"" N[ i y A -
#4@9" Bend i5” 5 T _ ¥ " symm bt ¢ -
into side walls:- TR Steel Flap gate with flat back and ™, - “-Symm. about € L '
ERS anchor bolts as required.Gate nat )/ *JE\M Longit @ 16" ~Ip --Station and elevation
s < SHOWN ===~ w e e e e 4 shown on profile dwg.
5° HALF PLAN OF PUMP DISCHARGE LINE TRANSITION
60" TO0 78" DIA.
a5 10' Earth
. g \ a_. ' ar
PLAN OF TYPICAL PUMP DISCHARGE LINE TRANSITION - W Mino - e '_Jj‘?f“g A”{;P"/pé D #in) ',’;;];7’5;;,5,'7"'*%
I5°TO 54" DIA. . -Top af bank :
dv+5"
Lo W Min - oemadole Ol oo Ny o NarW S»
' Lﬁ{‘}ﬁl,.@“u 3 Pipg Dio.Min) f _ _ Pipe Joint~._ i v
' 20 FaLongit @8 : . _-----Typical original ground surface, - e S B e B
TSR ¥l rg L i 1 Top of bank-"u
dy Dig. air vent-----§ 1 R g . .
Pipe joint--, Nor W < i ELA - :
18" Mox; "IN w o i
% ElA- “-4:1 Max.
. — “~-Protection NOTE
o ‘-4 Max. . . L.
N For general notes and minimum reguirements far detailing
’ \‘\—Profecﬁon reinforcement, see 40-D-6123,
S=+. 16777
T > N . . :
el R S *4 Transv @12" cantinuous in outer foce
) | F ) "
) ) #4 Transv.@ 11" in inner ‘ : #4 Transv. conof/n:/z?u/'fmagjf:wﬁ
#4 Transv. continuous in walls ond”™, ‘¥4 Transv. @ 12"continuous face of walls and Floor.---- et Face of walls and floor.
flaar. See table 1 for spocing-+ in walls and floor. See table I for spacing.
SECTION A-A SECTION B -8B
€
v REFERENCE DRAWING
g D —— TABLE OF LOCATIONS AND ELEVATIONS ryp e
} ‘ I JCAL PROTEGTION. . oo
g I o DIMENSIONS ELEVATIONS EST. QUANTITIES
L Pl LATERAL|STATION PIPE concreTe| REINF |FLAP REMARKS
#4 Longit 8" 1| Y c.rs) ‘rm b y ¢ A B ¢ (cu. YDS) 5([553' o
-14ct. = bl .
N #a Transv. @ 12" | = EaTransv.@ i1 :
: . %4 Longit @ 16" " B @ owwavs unk SAFETY
) P I ; [ — - - N T DEPAHTZIEvIc?'EgFiTErEIfITEHIDR
. » : | 5 BUREAU OF RECLAMATION
. ) < ; ; : | #*4 Longit @ 11"
- #4 [ angit from Sloping wall thickness to | L 7%4 Longit @
g frang/ﬁon.-—-—'" be same os adjaining wall. ,I
s Extend cut-off vertically or : T ' -Sloping wall thickness fo be ,;:UTA;P7§/$D§£IA§E§. Ale7ly b;‘ou%f?gg'érlg/gf
harizantally with unreinforced #4 Transv (a‘)’//i,;, . same as adjoining wall. .
concrete as directed. ~.#4 Tronsv. See table 1 For spacing.
o DrRawN_AW.B. SUBMITTED o o et e e e e e e e = e =
SECTION C-C SECTION E -E O rracED. _ A M | _ RECOMMENDED - o _ _ _ _ _ _ __ _ _ _ _ ___
(SECTION D-D SIMILAR) 2
ol CrECKER e e - - - APPROVED -~ i caaLs anaser T~ T T
° DENVER, COLORADO,
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3"Min —= e

¥
w

IR S -
Dia

STRUCTURES

Gate not

A Hoops<

shown ———=

a{ Poy line

L/Opfional construction

6" Fillet.

#4 Tie bar

#4 Tie bor—_ L

WITHOUT GATE AT HEADWALL
(TYPICAL)

STRUCTURES WITH GATE AT HEADWALL

(TYPICAL)

A HOOpS<—"]
; P \

ALTERNATIVE DESIGN
FOR DIA. 527" OR LESS

Gote nat
shown

6" Fillet

ALTERNATIVE DESIGN
FOR DIA.= 27" OR LESS

Optional consfr‘ucﬁor”

7

R\

i
d

ELEVATION OF HEADWALL

SINGLE LAYER REINFORCEMENT

(TYPICAL)

.ZI,F;E 5 T HOZPS
N | INT N #
2i4]s 4
54]6 4
182416 4
2ila|s 4
241416 4
27416 4
30476 4
33/4 |6 4
36|46 5
42145 | 6 5
48|56 5
541551 6 5
60{6]6 6
66651 7 6
72{717 6

cl62.10

NOTES
Where pressure pipe is used, apipe joint sholl be placed
within 18* from outside face of structure for pipe
dio. < 36" ond within 4" dio. for pipe dig. > 36"
Cutoffs moy or may not be required on structures with
or without gates, see structure drawings.

For detoiis of reinforcement in structures, see
structure drawings.

@ siwavs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PRECAST PIPE EMBEDMENT

CHIEF. CANALS BRANCH

DENVER, COLORADO,
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Pipe reinforcement not shown.

o2 Min—. . .« e ~Top surface af T 12 "Min: \)f’)\ e
i3 Min pa compacted backfill-~. s 3T Min-~ j ~45°
Reinf.may be cut | Ar>,‘ . - -
off or extended~, s

“~Precast concrefe
elbow units of
appraved design

L , . L=
L!ZL';\%\‘\J\O*' Omit encasement if “—
Al " Max' A is less than 22°-30- AL>-

“e--i2" Max.

ENCASED PRECAST ELBOW BENDS FOR

Encasement required far 42" Pipe Dia. and larger PRECAST CONCRETE CULVERT PIPE

ENCASED MITERED PIPE BEND FOR
PRECAST CONCRETE CULVERT PIPE

_~Complete hoops (one or two pieces) with total

{area computed for bursting siress af 14,000

I ps.i with hydrastatic head at € pipe applied an
BAND THIGKNESS DATA \ autside diameter of pipe for encasement.

PIPE DIA| 2 \\
$ (INGHES) €
Reinf2'x2"- #12x ¥ 12 welded---—~ 8 / ;
wire fabric. Weld ar lap 4" N 24 /
. . > 30 /
Circumferential reinf in 36 /4
bends shall be lapped 4 {o é
a minimum of 24 bar S |
diameters or welded. | o
Longitudinal hars shall 4.
be lapped a minimum of |~
5 inches ar welded ---7
- - # . l A ]
* g=Min. band 4 Longit @ 12 6" Min.
thickness in
BANDED MITERED PIPE BEND FOR inches. SECTION A-A

PRECAST CONCRETE CULVERT PIPE

NOTES
For general notes ond minimum requirements far detailing
reinforcement, see 40-D-6123
Elevatior af compacted bockfiil for unencased elbow bends
and banded pipe bends sholl be the same as the elevatian
of compacted backfill specified for the adjacent pipe.
Gompact backfFill to top of concrete at all encased bends.

@ RLWAYS THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

BENDS FOR PRECAST CONCRETE GULVERT PIPE

x.

DRAwWN_ W A

CHIEF, CANALS BRANCH

cte2.2i
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Reinf 2" 2~ #12 x¥12 welded wire
fabric. Weld or lop 4"min.

Pipe joint

Pipe joint—"

precast pipe as

Longitudinal reinf.
from precast pipe
as shown

Transverse reinf fo be welded i
or lapped 36 bar diameters at splices”

Tronsverse reinf. fo be welded or lapped /
36 bar diameters at splices —

BANDED MITERED PIPE BEND

(VERTICAL OR HORIZONTAL BENDS)

Symm. abaut 5

Band
BAND THICKNESS DATA

PIPE DIA. PIPE DIA, . )
tiono! f

(inches) | @ | (inches)| 9 Ognégr;zmi%cfnon or
1258”1 1 54 {2

24" | 60" |12

30" | 66" | 2

32“ 13 72 2 QL o |-

4 2 3l ‘

T : = : Pay lines far

2 : k X A cradie
‘a'= Min. band thickness in 1] N

nches Pay width of excavation —~

SECTION A-A
(CRADLE)
NOTE:
A Angle as shawn
on profile
Pay lines for N
crodie or cap o ‘ )
4 L Pay lines
cL <.| E for blocking

PRECAST ELBOWS WITH CRADLE,
CAP OR BLOCKING
(Inverted far cap - See Section E~E)

Provide transverse reinforcement
notless than that required for an
equal length of adjacent pipe

Pipe joint—~_|

Longitudingl reinf from

shown\

"

Reinf 2% 2“#i2.*12 welded wire
fabric. Weld or lap 4"min.

abs
BANDED MITERED PIPE BEND WITH CRADLE

Mortar filled
Joint

CONCRETE ENCASED MITERED PIPE BEND

{VERTICAL BEND ~UPWARD DEFLECTION)

NOTE:
! Pipe to be laid befare
concrete is placed

t (6"Min.

£(6"MinK

SECTION B-B

(ENCASEMENT)

#a@i2

5 ?t (6"Min.)

ENCASED PRECAST ELBOWS

equivalent to that required in pipe whose
inside dio. is equai to 0. D of encased pipe
and of the same head classification

(Areo of tronsverse reinforcement shall be

/Pay line for encasement
*1@12

- 1 (6" Min.)
Pipe joint g
\/ 90° Min.
g Pipe jaint
. -
\\N\\W "
b TN -
.24"M/'nAJI W w7 .
“ Longitudinal reinf o ini
N\ f——nd
1 A“;5°MG}// from precast pipe Pipe join
¢ as shown
Pipe joint—s] I 90° Min: ’—\
S~>~Pay lines w ’Vlg;:};;?e" > . ~
for cradle _*}., e - Pay lines for encasement

at splices

(VERTICAL OR HORIZONTAL BENDS}

Provide transverse reinf. not less
than that required for an equal
length of adjacent pipe, welded
or lgpped 36 bar diameters

Reinf. 2" 2™ *#12x*12 welded
wire fabric. Weld or lap 4”Min.}

cb-
Transverse reinf. to be welded
or lopped 36 bar diometers at splices

(HORIZONTAL BENDS)

Pay lines

for blocking

Provide transverse reinforcement
not less than that required for
an equal length of adjacent pipe

BANDED MITERED PIPE BEND WITH BLOCKING

:,/Symm. about €

i P

(*]

4

Pay lines for cap

Pay lines for blocking

SECTION C-C

(BLOCKING}

Areo af fransverse reinforcement shall be
equivalent fo thot required in pipe whose
inside dia. is equal fo 0.D. of encased pipe
and of the same head classificotion

2 (4" Min)——

Fillet at contractors option——__

]

Pipe joint_—~

!
D"(inches)

Longitudinal reinf. from
precast pipe as shown

Transverse reinf. to be welded ar
lapped 36 bar diameters at splices ——

1"Min. D\.y-

Pneumotically opplied mortar—~"

\ N
iy, .
15 Min, ——

0
/
Y/

Encasement

Band-
Mortar bedding

SECTION D-D

(REINF. NOT SHOWN)

Fillet at confractors option

Pipe jaint

Clean and roughen surface of
pipe in contfact with mortar

Provide fronsverse reinforcement
not less thon thot required for an
equal length of odjocent pipe

Mortar bedding for prefabricoted encasement.
If pneumotically applied encasement is
constructed in trench, the limits of mortar
placement shail be as shown for bedding

PNEUMATICALLY APPLIED MORTAR ENCASED
MITERED PIPE BEND

{ALTERNATIVE TO CONCRETE ENCASED MITERED PIPE BEND)

SECTION E-E
(CAP)

Longitudinal reinf. from
precast pipe as shown

Provide transverse reinforcement
not less than that required for
an equal length of adjacent pipe

Mortar filied
Joint

Pipe joint

o

Trunsverse\

reinf. to be
welded or lgpped 7=}
36 bar digmeters
of splices

Reinf 2"x 2™*125%12
welded wire fabric.
Weld or lap 4"Min.

BANDED MITERED PIPE BEND
WITH CAP

{VERTICAL BEND -DOWNWARD DEFLECTION)

NOTES

Lap all bars 36 diameters at splices, unless otherwise shown.

A precast elbow of approved design may be substituted for any
mitered bend shown on the drawings.

Bend treotment shall be pravided as shown on the drawings
regardless of the fype af bend used.

Elevation of compocted backfill for banded vertical pipe
bends shall be the same as the elevation of compacted
backfill specified far the adjacent pipe.

Bonded horizontal pipe bends shall have compacted backfill
ta the tap of the pipe or biocking

Encased pipe bends sholl have compacted backfill to the fop of
the encasement.

Banded vertical pipe bends with cradles shall have compacted
backfill to the top of the crodle.

Compacted bockfill about the pipe bends shall extend
horizontally from the elevation specified above to the
existing ground surfoce gs excavated.

Where concrete or mortar encased pipe bends ore not
constructed in place on firm foundation, leon concrete
or mortar bedding shali be provided so that the load is
equally distributed over 0.D. of pipe + 12"

@ aLwavs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PRECAST CONCRETE PIPE BENDS
12"TO 72" DIAMETER-HEAD=0'TO 100’

qf omawn_ LoBB. BUBMITTED . o e e c e oo m = e o]

o

o TRAcgo H.MG. RECOMMENDED o oo e e me e

©

=k crecken. __ .o ____ APPROVED o oo m o g o
CRIEF,” CANALD  BRANCH

o e lam

DENVER, COLORADO l
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.~Pipe joints--__

Reinf 2% 2™-*12x ¥12 welded
wire fabric.Weld or lap 47,

45
-Top surface of

f compacted
backfill.

_--Circumferential reinf in bends

- shall be lapped a minimum of
24 bar diameters or welded.
Longitudinal bars shall be
lapped a minimum of 5 inches

=Pipe extension
see notes

54" Min.) .-

8" Max.;
“-Mortar filling |

—————— — A BAND THICKNESS DATA

A s PIPE DIA] - #y-- L= K Zf‘
o 37 (nenes)| 7 L 2L et
° Abl>—  Max.
BANDED MITERED PIPE BEND FOR 15 /
REINFORCED CONCRETE PRESSURE PIPE /8 /
24 ! ENGASED MITERED PIPE BEND
27 ! FOR REINFORCED CONCRETE PRESSURE PIPE
30 !
36 14

HK-a=Min band
thickness in inches.

NOTES

For general notes and minimum requirements for detoiling
reinforcement, see 40-D-6/23.

Compact backfill to top of encasement at all bends.

Elevation of compacted backfill far banded mitered
pipe bends shall be the same as the elevation of
campacted backfill specified far the adjacent pipe.

Pipe extension shall be 18"max. when D = 36"and 3 D
max. when 0> 36"

Encase all miter bends when D2 42!

.-Encasement symm.
¢  about € pipe.
{ (6"Min.)

o hn L

Complete haaps(ane or tfwo
piece}) with total area k_/ Tl
computed for bursting —_— y

stress of 14,000p.s.i. LG ;
with hydrostatic head
at € pipe applied on
outside diameter of
pipe for encasement. -,

ed-

@ aLwavs THink SAFETY

-

v i UNITED STATES
~~Excavation DEPARTMENT OF THE INTERIOR
. line BUREAU OF RECLAMATION

*a Longit. @125 o RBESF

INLA

et BENDS FOR PRECAST
Lot (6"Min.) CONCRETE PRESSURE PIPE
SECTION A-A

oRAWN. _SER.

TRACED. E.V.C.

C162.23

DENVER, COLORADO, l
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,-Concrete pipe with
I,——/2"M/n.—~\‘

,\’jllMiﬂ. Ny \

AN

S
’ 'd [l

>

Top surface of <
compacted backfill -, !

v -\

3"

3 Min.cement

mortar lining - 2)

¥ Min. steel sized bell :
ring for rubber gasket

Joint. Weld to elbow--~ A

|

MORTAR LINED FABRICATED STEEL BEND
FOR REINFORCED CONCRETE PRESSURE PIPE
OR PRETENSIONED CONCRETE PIPE

Reinf. 2" 2" #*)2x#* 2 welded
wire fabric. Weld or

=3

digmeters or
Langitudinal b

rubber gusket joints

<y "~ -Pipe reinforcing not shown--_

Circumferential reinf in
bends shall be lapped
aminimum of 24 bar

be lapped aminimum of
5inches or welded.

BAND THICKNESS DATA

& Rubber gasket jaints ~~~_
12" Min-~ - !
o

’

;
{ it
\ 12 Minsoy
2 Min=

| A

ENCASED MITERED PIPE BEND
FOR PRETENSIONED CONCRETE PIPE

/"”—“—Q Piee J %'7;;,-;::;\‘ 45 Top surface of
{ IMin~ 2 e S > compacted backfill.
S 12 Min . A »
‘\?\ﬁm' X irk[; e
'Z.._‘ Y -

45
welded. e
ars shall

/

’%{enension,
B \ see notes

PIPE DIA
{INCHES)

BANDED MITERED PIPE BEND FOR 15

REINFORCED CONCRETE PRESSURE PIPE /8

24

27

ENCASED MITERED PIPE BEND
FOR REINFORCED CONCRETE PRESSURE PIPE

30

36

Inside of pipe~~__

Steel cylinder-\t\

DETAIL A

Encasement symm. abo

/

/ =

§ S--t(6"Min)

“a=Min. band
thickness in inches

*'*-Spiral/y wrapped rods

NOTES
For general notes and minimum. requirements for detailing
reinforcement,see 40-0D-6123

Compact backfill to top of encasement at all bends.

Elevation of compacted backfill for banded mitered pipe
bends shal! be the same as the elevation of compacted
backfill specified for the gdjacent pipe.

Pipe extension shall be 1@ max. when 0 < 36"and £ D max.
when D > 36"

ot £ pipe.

Complete hoops{one ortwo
piece) with tatal area
computed for bursting
stress of 14,000 ps.i with
hydrostatic head ot € pipe
applied on outside diameter —
of pipe. . . -

backfill-,

*4longit @i2%-

ERERS
~--£(6"Min.)

SECTION A-A

~Yompacted

{
"( {Excavation

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

ling

BENDS FOR PRESSURE PIPE AND
PRETENSIONED CONCRETE PIPE

« oRAWN_F.L. B SUBMITTED. | i
~

o TRACED _3:C. 5. ... RECOMMENDED . oo oo
9 CHMECKED o e e e e a APPROVED | oo i m i e ao e
o CHIEF CANALS BmancH

DENVER, COLORADO,




A (45° Max)--._ e \
N
\\;&:1\
_____ AN .
A S
. 7 ¥
Joints to be fabricated . ))___'___i,//%o A (450 Mox)
with an approved type. NN
of cement-------~--""" > 18" Max., 8" Min
./oinr——"/ i AL “;?\ S ~€ Asbestos-cement pressure pipe
R 18" Max. ° “Joint
8 Min.
TYPICAL BEND (90° MAX.)
Y ,.-—-€ Asbestos-cement pressure pipe
Ar)— 2 I
Y

~~Joint

Joint to be fabricated ) A (45° Max.)
with an approved type - \

of cement----m-mnma” -

g
NPACEN L
.f\é\f\

A l->—
TYPICAL BEND (45° MAX)
HORIZONTAL OR VERTICAL BENDS

Complete hoops (one or two pieces) with total
grea computed for bursting stress of 14,000p.5.1.
with hydrostatic head ¢t € pipe applied on outside
digmeter of pipe for encosement length:-,
/ NOTES
For general notes and minimum requirements for detoiling
reinforcement, see 40-D-6123.
Compact backfill to top of encasement af all bends.

“Compacted backfill
L
> -“~Excavation line

SECTION A-A
@ ALwAYs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

BENDS FOR ASBESTOS-CEMENT
PRESSURE PIPE

ol orawn WAk . __ SUBMITTED . oo e ]
o

o] TRACED. __L:AC __ _RECOMMENDED. _ _ . ____.__.._]|
Ll cnEckED. e APPROVED . _ _ oo oo ]
o CHIErR CANALS BRANCM

DENVER, COLORADO,




#4 @ Approx.i2"in
center of collar—Z-

1
i
\
)
h

Precast concrefe pipe fo -

# "
be centered in collar-" 4 @foproxiz

center of collar -==

L LEVEL PIPE SLOPED PiPE
Al

ELEVATION SECTION A-A

DIMENSIONS AND
ESTIMATED QUANTITIES

PIPE h t CONC. | REINF
Dia. c cuyYD. LB8S.
18" 15-0"| 6 |04 | 33
21" |5-3" 6 |04 35
24" {5-6| 6 | 0.5 44
27" 1 6-3"| 6 {07 50
30" {7-0"| 6" |o0.8 62
36" [8-6"] 6 | 1.2 96
42" [9-3"] ¢ | 1.8 | 100
48" |10-0"| & | 2.2 | 120
s5¢" 116" 8" Loz | 170
60" 112-0"| 8" | 2.9 | 180
NOTE

For general notes and minimum requirements for deiailing
reinfarcement, see 40-0-6123.

@ ALWwavs THINK SAEETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PIPE COLLAR DETAILS

€162.40
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€ Lateral

\-Station

|, —Concrete irrigation pipe

LONGITUDINAL SECTION

Original ground
surface

Hardwore cloth screen No. 2 i8ga.
cut to fit bell and grout in place

TABLE OF LOCATIONS AND ELEVATIONS

\ |

i

ELEVATION PIPELINE PIPE VENT | conc. REMARKS
LATERAL STATION -

D Dio. | Slope Dio. L CU.YDs.
Backfill os directed

Original ground

surfoce
/Plain cancrete
NOTES

SECTION A-A

Clean and roughen all pipe surfaces encased in cancrete.
For general notes and minimum requirements for detailing
reinforcemenf, see 40-D-6123.

@ ALWAYS THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

CONCRETE PIPE VENT

o DRAWN _ _W-8.K. __ _ _ SUBMITTED e e e
2Y TRACED. %SM. UR. _ _ RECOMMENDEO _ . ___ ______ ______ 4
o

© HECKED — o e _ = APPROVED oo oo o o
- c CKE CHIEF, CANALS B_RANCH

(8]

DENVER, COLORADO,
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Typical ground surface

_——Embankment or compacted embunkmem‘\
/

2 Compacted

. ° backfill
\ ~Excavation line for

< alternotive construction

\ Pay line~f

{

~Optianal top of first stoge
compacted embankment

— —
5 Dia. Min \
i p . /Top of first stage
s = A A e compacted embankment \
\ Precast concrete pipe~—_ [ -

N :
AN
AN
AN

Pay lines L

Dig +3——

k10

Plain concrete backfill

Typical ground surface

TYPICAL SECTION

/-C‘oof surfoce of section in ploce with sealing

compound before placing next section— e
3" Strip 30 asphait felt ™

| J
¢ . N[ e == Plain concrete |- e W
e : backfill ——1 .

~ . . o
—Inside of pipe -
TONGUE AND GROOVE PIPE BELL AND SPIGOT PIPE

CONCRETE BACKFILL JOINT
(Not ta exceed 32.0' spacing)

3" Strip #30 asphalt feit- — &" Elastic filler ———_
|

—t Plgin con%»_ ¢
i bockfill <

TONGUE AND GROOVE PIPE

Inside of pipe——""

BELL AND SPIGOT PIPE
CONCRETE BACKFILL JOINT WITH ELASTIC FILLER
(Use in lieu af concrete backfill joint where foundotion
chonges from rock to soil and within 18" of structures)

\\(A/fernaﬂve line of \

compocted bockfill Slape os directed

:
N

f ‘ R +
First stage compacted embankmenf/

Pack with ockum to keep
concrete from joint

NOTE

Pay lines opply to cancrete and earthwork based on trenching

method of instailation. Optional or olfernative construction fo
be paid for on the basis of pay lines shown.

@ aLwavs THINK SAFETY

UNITED STATES
EPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

CONCRETE BACKFILL UNDER EMBANKMENT

Of crawn. LFWoIWW | suesiTTEO. _ o __

©

ol TRACED__PEF_ pecommencEc. . _ _ _ _ _ _ . _ . _____}

©

— | crECKEO_ _ _ _ _ _ _ __ APPROVED . _ _ o oo _

o CHTEF, CANALS BRANEH
DENVER, COLORADO I
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< ~Symm. about £
(0 e
A

NV S Pa@i2" Max.
Precast concrete o . LT shacing
pressure pipe.----——__| ' BN
ol o <L --#4@ 18" One or two
. piece bands.

#a@ it i p e )

Pay width for encasement
TYPICAL SECTION

_>~{ - 2"

#
' " l ] ’
#4@122 %@ L
Loy Lo |
|', 1."‘\7. — e . N . - <'a.‘~.ﬁ._ ,: .4
N- oo v oS
A \\\ it I” /' o .‘\\\.\—
! " =~--~7 Elastic filler— S~y
- / \
// STEEL SLEEVE JOINT / TONGUE AND GROOVE JOINT)
/ (TYPE R-1) / (TYPE R-2) S/
‘Inside of | S
pipe '] ., _--Inside of .~
| B@iZ. Pa@ig" [ pipe--~

5
BELL AND SPIGOT JOINT
(TYPE R-3 AND R-4)

SECTIONS THROUGH TYPICAL JOINTS

UNITED STATES :
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PRECAST CONCRETE PRESSURE PIPE
REINFORCED CONCRETE ENCASEMENT

Ol|ORAWN.__KEE. _ _SUBMITTED_ _ _ _ _ _ _ _ . _ __ |
N~

~ TRACED_ . _S-W.M. RECOMMENDED_ . _ __ ___ _ _ _ __ ____|
O dcHECKED  _ . _ ___ APPROVED_ . _ . _ o _ . __ __ _ _ __
—-— IEE. CANALS eﬁdl(.‘H
O § DENVER COLO.
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6" Ring flange | !
Class D. ——— | | | ‘
-<-|B %4 __+_:F DATA ESTIMATED QUANTITIES
16" Steel ladder No.4, for details see 40-D~6002. | - RT. REINF. | 4" MiSC.
;i 2'x 4" Corrosion rin warerway | station | DIPE g (o | L CONCRETE| orppy |48"RC.R ;
For N see table. Locate os directed. L X3 o i #,08 Dla. z;_ (7 N \reu. vDs.) PTEEL N P ?'Lfggﬁ
i | op af concrete
3 _ 4§
Longit. seams onoutside |- < ' -7 \le I BN S
of nozzle and inside . o A1 __»/_675‘0!]. 40 steel pipe, A A
of sleeve to be ground | 7.+ 21 Shape bottam to fit inner F -
T T smooth ———————1 t .. - surface of P.C.P.
6 D,/;a Sump, i Sl T o-.’
6" deep—] ¢ Siphon A
M /L FLOW, y
5 © Borwith cut washer and
Precast concrete cover zhex nut or slot for padiack #4 Anchor, see Detail
not shown. See Detail of Cover. Tronsverse as directed. —————
reinforcement PLAN
_______ - AN\ Dio. e
N ' ia\ / 545”7-0%85:222 5;39;’5 . ~Transverse reinforcement REINF. BAR| FILLET SIZE| LENGTH (IN.)
— S T T 2x2-10/10 Welded See Table #4 i 2
— o wire fabric. # g 2
5 7
. o TWO LAYER REINF. STEEL ONE LAYER REINF. STEEL % ’ 2
6 Schedule 40 steel pipe drain. {/Prowde riprap at end of g"" Plate %5 £y >
Discharge to right or left pipe, as directed. SECTION C-C { N\ #g 5T 3
as required -<JB -f—,;r— g : 5 3
N #0 ’ 4
PLAN - SECTION E~-E #] 4]
p:
SECTION F-F
DETAIL OF COVER
e ‘-3.0 Min.
i :
:%IS
’ = < 6"Gate B
7 = vulver] -
/ .
steel pdder 48" Dia. Precast concrete Lt oM /6 C1Blind flonge
not shown culver? pipe. Class I (8-0 Min.) | 6-2s*c |° o _
Original ground Tionged feew ——Reinf, not
/// ( surface — / Sshown,
e 3 S
\
//(‘Typicu/ original ground \ [ < K DETAIL OF ANCHOR
surface %WL/ i H T Ko
Mortar joint . =73 °
DY>— » , around steel pipe~ Célqnss 30,’ es) 3
a8 Sxtension gramest 11 g NOTES
" see fores. < T € For general notes and minimum requirements for detoiling Reinf.,
S TR see 40-D-6123 . . .
e —ﬁ—';’;q Y Pipe extension (Sec. A-A) shall be 18"Max. when Dia. < 36"ond § Dia.
ST .l =4 Min Max. when Dia.= 36.
. ! Gate valve shall be nonrising stem, double disc.
1 e H1012 Steel pipe to be lined with either cement martar ar coal tar enamel.
Pay lines - Where large size transverse reinforcement bors are used, the diameter of
for concrete \ - 6" 6"~ callars at blowoff shall be increased to provide the required length
Min.| of fillet weld.
N LY
o ez”
o )
. B
Pay lines 4] ) IRV ]
for concrete i PSR Rﬁé@fgggirgenf e e
0l Cwror T
L 2 . o, ‘ﬂ
Q o T -
Egcaseg;nfhon either or bath sides of T TR o solger o) SECTION D-D
lowoff where required by laying IERSEE - SIE E ’
16" Min. R A D N S \_;engfhofpipe. RS T AR BRLY 0RS Y @aLmW:THInKSAFETY
i D 4 DEPARTMU&LV/\I/;E?JFSTT:TES TERIOR
Pipe extension SECTI/ION B-8B GUREAY OF RECLAMATION
see Nates SECTION A-A
(DiA. = 24" OR LARSER)
BLOWOFF
NON-CYLINDER PRECAST CONCRETE PIPE
° DRAWN. _ __ _ LES SUSMITTED . - o o o o o e ]
| TrRacED. _ _WD.A. | RECOMMENDED_ _ _ _ . _ _ . __ _ __________]
m
O cHEckED - ___. APPROVED — - o i CANALS “mRANCET T
© DENVER, COLORADD l
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Handles,®5 bars
2required 5 Ring fl Transverse PC.P
16" Steel ladder lacated os directed. Precast concrete . bCI ng 5 onge \ L / reinforcement
For defails. see 40-D-6002 B~ cover not shown. See Bend on Iz ass D—nu__ . pbr
r Detail of Cover { (20" Blind Flange _ /" dio. pin - e See Table
Top of e ﬂ% & H T % Ca//ar\l
***** /. concrete 4 Gasket / 4 - ]
____________ A Top of concrete 5 ¥4 7 4 4
6 Dia. sump Lo T N\ \\ 4 _________H‘/zx;’ Corrosion ring ;’"Plafe—/ SECTION E-E
6" deep_ | 20" Ring flange ' oo U , L R
| FLow 4 Class D ;;/20”— Sch. 20 ‘sfgel pipe. Shope T | B
' ® s H n T T T T " H
¢ Slphan\\‘ , st ion g e g?cfffo:ng 7;0 fit inner surface Longitudinol seoms on outside o) Sfcfh 43 ;fiel_ pipe. Shape
=) = e S of nazzle ond inside of sleeve ot tom fofif inner surfoce REINF. BA
AA \ i AA Sf _Longit. seams on outside of to be ground smooth. of RC.R ;N ': al F/LLET SIZE | LENOTH (TN
— - — 2 " nozzle and on inside of sleeve 4#01' E =1 2
8 i A0 to be ground smaoth. T 6 i 2
6" Gate valve T == T Steel sleeve. Shape #7 E 2
— VAR Steel sleeve. Shape ends fo fit PC.P #g
) Jore S endstofit RCPR H o 5 3
6" Ring flange ; M & R #9 & 34
Class D—"""] Ve s ] ELN Transv. rein- %1 z "
} _____ S 11 N B— | % e forcement %, ; p
SSSNN ) S S B A L 3" Stesl cylinder or steel
| cylinder.and wrapper
. . _ L (8-0" Min.) Transverse LY — T plate. See longitudinal
6" Sch. 40 steel pipe droin. reinforcement. = T -7 ’ section through nozzles
Discharge fo right or I_ . 4 g0 3 #*,08
left as required———_ __ B> 208 1.D. re——67 1D, ﬂ
Provide riprop at end 28" Dia. collar 3" Steel cylind teel 1 #4 Anch I
of pipe os directed “ Di g er or sree 14" Dio. collar: nchors, see —
pipe os directe T?gfns%irc‘zemenf 28" Dia. co//ar\ cylinder ond wropper \./ Detoil
PLAN OF MANHOLE AND BLOWOFF plote. See longitudinal 14" Dio. collor~—___ Laocate hateh as |
section through nozzles. directed —_] | ]
!
A [ A
NON-CYLINDER CYLINDER Fli— | —3F
NON-CYLINDER u
CYLINDER SECTION D-D £'# Bor with cut %
SECTION C-C washer and hex. S /<\
nut or slot for .
#y padlock as
directed
L meMine s
Lodder. y #4
- e pgr &‘l.v i/ T ~2x2-10/10 Welded
' : 3 Reinforcement R T wire fobric
6" C.1. Blind flonge ! % g e T not shown * 233 Dio~| o,
V\ } . One circulor coil paraliel to pipe end. Weld, or lap ond tie to end coil DETAI oF R = 3 fe-24" Dig | #4108
! Al S Same size ond spocing of l.—E€ Monhole nozz/ej L ANCHO T R f
Typical origingl e = 7raf P hoops as odjacent pipe. 28" Dia. A i — =2
ground surface = ! b E20io~
b~ slunanbinain. N DN € Blowoff nozzle— o S Y
#
6"-125%C. 4@ 9 Both o ]
Flanged tee——"| A Woys~_ - - , ECTION F-F
pl-, ~k T T N T L DETAIL OF COVER
Cyl{n(;en og nan—q;/indgr- Aigjg?zl;gsayg?pdeer‘ NOTES
reintorced concrere pipe For general notes and minimum requirements for detoiling
L 3'Cylinder | reinforcement, see 40-D-6i23.
e P 14t Pipe extension (Sec. A-A) sholl be i8" max. when dig, < 36"
g N\ 2 and 4 dia. max. when dia. > 36"
“ © . ) . Steel pipe to be lined with either cement mortor or cool
4 @i2 Both Adjocent cylinder NOTE: Warl?pp_er plote and cylinder fotoling tar enomel.
| ways in precost pipe § thickness moy be used insteod Gate valve shall be nonrising stem, double disk
| of ¥ cylinder Where large size troverse reinforcement bars ore used, the diometers of
I ol collors ot blowof f and manhole shall be increased to provide the
| I_ LONGITUDINAL SECTION THROUGH NOZZLES required length of fillet weld
: fr] | Pine joint Where 'o"exceeds 90°, the lacations of blowoff ond manhole shall be reversed]
4 . | " Min
L—Poy lines for concrete \ 6 :
!
Pipe joint——1 | S/qpe as shov_m on \\ L
1 siphon profiles @ ALwAYs THINK SAFETY
| DATA UNITED STATES
| RT. DEPARTMENT OF THE INTERIOR
y, WATERWAY STATION DF{’A’;EOF a E_’R_ L N BUREAU OF RECL AMATION
Pipe extension [ t—1£" cleor -
see Notes. ‘ L
L Ny @2 — Lz;‘ -C‘/e‘o‘r MANHOLE AND BLOWOFF
N 6 MfIIT ’ CYLINDER AND NON- CYLINDER PIPE
ipe exrension, Encosement on either or both -
see Notes. > sides of blowoff where required SECTION B-B o DRAWN___ 0.6 ___ SUBMITTED — o o e e e
by loying length of pipe N Y TRACED. Y5 M R RECOMMENDED__ o]
"
SECTION A-A ©F CHECKED- v e APPROVED- o g~ A s BRANCH T ="
© DENVER, COLORADO.
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/63" Sf[e;el /deig/:GNo.;. /iroe;cg%;gncrefe cover Hand/es3 #5 bars. 6" Ring flange. Transverse rein—
FZi ngéeeOTableoo ' <-| 5 / See Detail of Caver 2 required Closs D\‘V/JY A forcement bar
. d 3 ——
’ l / 20" Blind flange ~.. F Bend on 14" dia. pin ! See Toble REINF. BAR |FILLET SIZE |LENGTH (IN.)
#4@9"¥\ L \ — . ~F o T 2
________ N (N = ﬁ 2"xg Corrosion ring 34 #6 4 2
j e ; 3 Gasket % Plate z
6" Dio. sump | ge=rl] I PR 4 ' 2 7/ / Top of concrete \ #7 = 2
6" deep—]] Y \ ) T AN T Y e / | N *g = 3
B " . S Do O P 5 T
i 5 ol ' ‘.'.:}20“ Ring flange. - e K 1 #9 7 3:
- N Coe - . 10 5
A & 2 ol 20" Sch. 20 steel pipe. Shope oy Class Do ~ P : I
FLOW _ 7T ree . e N R DA 1 1 - #q F 4
A l_,7—_t*"’4 - o _AA e D - bottom fo fit inner surface 0 S ol fy- ) " Sch. 40 steel pipe. Shape SECTION E-E Z
¢ Siphon—— )  Tronsverse reinf. in of monolithic concrete R e ) AR * battam to fit inner surface
Station ;.mqn.o(/‘fhlc pipe~::- pipe. : - Q . VOA . of monolithic concrete pipe.
! oL ’ H - O LA
’ - VA i . £~ ~Trapsverse g %
4 : . Doreinf -0 N\
___________ B S . 2 '
< | § c\;__-__
3 /”’4}\ DATA ESTIMATED QUANTITIES
4 iy g El MISC.
- J g PIPE RTI conc. {REIN
. / L AY | STATION a |or N STEEL| METAL
6"Sch. 40 steel pipe drain. 4 4B See Langit. Section L2 E g o sy WATERW T DIA. LT |tFT) CU. YDSX Y gs.}| (LBS.)
Discharge to right or left Through Nozzles, o \\/ / O\
05 required. Q) . ) Non-Cylinder \ - ___ohgt $
A g? v17eer';ps Fgfrgz :;Zd // T~ #' Steel cylinder or steel i9
pip cylinder and wrapper plate. \\)/-
See Longitudinol Section
PLAN OF BLOWOFF NON-CYLINDER CYLINDER  Through Nozzles , Cylinder
SECTION cC-C NON-CYLINDER CYLINDER
€ SECTION D-D
. | 7l o
7 AN . &
;7 "*24 [ 12" Min. —| @8
= M % S
o L —6" Gate valve 4 Anchors, [l il v A
i - see Detail.__]| 3 _’,
i ——=6"C.I Blind flonge Locote hatch  — | %
P . os directed %
6% 125% C 1 CeA\ LA
e (80" Min)— ] _ flanged tee Fie I _2F
| — _ P £ % Bor with cut >;/
7 - g ! Ladder 6" Ring flanges - wosher and hex. % 157
o / ; aff‘j LR Closs D _/g 3 1 nut or slot for | L———E Y
. - ;&3 - Sy #e@9 Both ways U padlock as o
Typical original Wl ¥R B directed. — T —* Reinforcement
nd SRy . : einfor n
ground surface § ;ET i #4PLAN 4 not shown
NH [ i —2x2-10/10 Welded !
_‘“ej'-_ | wire fabric
_f—j— DETAIL OF ANCHOR NOTES
sz Q/a. N For general notes and minimum requirements for detailing
i 3“2:4"010.* LA reinforcement, see 40-D-6123.
1 vl % _ ff; @ Steel pipe fo be lined with either cement mortar or cool
T T ey T tar enomel.
! |-;o"0/b.-l Gate valve shall be nonrising stem, double disc.
7y 302 7 Where ‘0" exceeds 90°, the lacations of blowof f and manhole shall

SECTION B-B

be reversed.
SECTION F-F

DETAIL OF COVER

SECTION A-A

Some size ond spocing of hoops N
in blowoff areo of adjacent pipe. o

(
\

"

¢ Manhale nozzle
€ Blowoff nozz/e—\ | ~E Monhole nozzle /Q Blowoff nozzle _2
d , P A
I 0% , 3 B
: | . + =3 @ nwwavs Tuink SAFETY
Same size ond spacing 1 : UNITED STATES
of hoops in blowoff ; o1 ! \é"P/ te K DEPARTMENT OF THE INTERIOR
oreo as adjocent | DI a 4 ¥ BURE AU OF RECLAMATION
pipe l & | s
f 2 Plgte—" le-gi" SRR YL
See Detoil A Adjacent cylinder DETAIL A s Mo %2 ! z
Conereda bige. 28 MANHOLE AND BLOWOFF
Longitudinal dimensions given are for pipe MONOLITHIC CONCRETE PIPE
with zero slope. Dimensions must. be o orawn__ sz svswitren. ]
NOTE: Wrapper plate and cy/inderatofo//'ng 2" thickness lengthened proportionolly for sloping pipe. | rracen _ISMIR  pEcoMMENDED - - _ o _______ |
LONGITUDINAL SECTION THROUGH NOZZLES, may be used instead of 5 cylinder DETAIL D @f cuecreo - - APPROVED - i sy 5 gRAREA" ~ =~
NON-CYLINDER LONGITUDINAL SECTION THROUGH NOZZLES, CYLINDER ) DENVER, COLORADO
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Original grosnd surface-"

d G
0to20 3.0
2./'to 6.0 6.0
Over ¢ 8.0

f.( ___________
— —— e ‘% ;.< .........
Gl
___________ ‘,_,‘,;,,‘,,_,,_Y‘,_A,KH_,_,,,,-,_,‘_,_4_,,‘,_,_,4,_,;

""" Rood required e ——— e
— R —_—
IN THOROUGH CUT —_—
S £ :
o ST ” : &2 Compacted embankment
Increase "b"ond change side .\ ¥ ¥ C s
slopes fog:iin rack, where | 7 1~ " —_—— —_—
and as directed. .- -—--—- - Original ground surface--
T

1321 Or flotter
e Varigble = =~ = — - ‘

‘, T _.--="As directed
| [ e o e >
i [ i
|
|
i e ——

Road required

Increose"b” and ¢
slopes to $:1 in
and as directed.

IN THOROUGH CUT

IN FILL OR PART FiLL

TYPICAL UNLINED LATERAL SECTION

_#13:1.0r flatter

27
7/

—F\\__——— BT

hange side
ock, wherej‘,

\
“~Original ground surface
IN FILL OR PART FiLL

TYPICAL WASTEWAY AND DRAIN SECTION

—=B8erm of 5'ori2 at borrow pits as
directed (See specifications)

P

NOTES

For volues of b and d, minimum values of H, W, and Wo,
ond for focation of 08M Roads, see Plans and
Profiles of waterways. ]

Section designations, as shown an profiles; Section
224-12 indicates b:2! H=2.4" and d=1.2"; Section
1260-4.0 indicates b:i2; H-=60"and d-4.0!

@ ALwavs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

TYPICAL LATERAL, WASTEWAY,
AND DRAIN SECTIONS

DRAWN.R-EC. . SUBMITTED < ccmmmmmmmmmmmp mmmmmm mm m e
o
) TRAaGED WS ___________ RECOMMENDED -« ——— oo
o
YN CHECKED. _ oo APPROVED . oo I
o CHIEF, CANALS BRANCH
DENVER , COLORADO l
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d G
oto20] 3.0'
2.11060| 6.0'
b1 O Flatter I Over.0] 8.0
‘ _7As directe
\ ——=7As directed Iz:1 0r flotter., //,/7 rOriginal ground surface
Vo T // ) i‘_<7f_b ________ = A Wol0 & M Road)
! !‘*}7 """""""""""""" >‘? --Orginal ground surface -, "1‘* : ' Windrow € - I
e ’ i B _>§ l ,’I Q \\\ l ' /'\\ 22202 |
7 ; : __L/  Windrow ‘ ) ~-Waste bank \%%_i_: P y C L '
' Z — os directed | Wo Where 0! ~iz:1 0r flatter

AY
“~Waste bank |
as directed

Road is required Berm of 5'or 12"at borrow pifs

as directed .(See specifications),

W AN

Berm of 5'or 12'at borrow pits Increase "b” and chonge .
/" as directed.(See specificotions) side slopes to 371 in .~ _-
’ : rock if directed -—=~

]
’ / el Compocted / > | .
Compacted (Tt e embankment--- L N 4
embankment -~ ‘ | "Original ground surface !
IN THOROUGH CUT IN FILL OR PART FILL

IN THOROQUGH cUT IN FILL OR PART FILL TYPICAL SECTION

EARTH SECTION CANALS AND LATERALS

3« 1
_—mmlf: O Flotter to

/
(S 4

1)

\

i

s Windrow, -Original ground surface. . . {
= j o ovraman grownd surigee, oW (08 M Road)- > |
! [}

.

-
i

- s=.02 /S U8R o 0 e
® Bz , ¥

“Rock dime— T N T Tawe TR TETTTTTTTooom
i

] W, Where 06 M

‘f:\i"'zi’/ Or flatter Berm af 5'or 12" at borrow pit

~ /«_as directed (See specifications)

/

I

2

Groded gravel-- K P

-Rock fine- Compacted embankment

e — = e = 2

IN THOROUGH ¢cUT

IN FILL OR PART FiILL

Note: Transverse grooves fo be
spaced of j0"maximum.

TYPIGAL GONCRETE LINED SECTIONS GROOVE DETAIL

ROCK SEGCTION

NOTES

For values of b and d |, minimum values of H,W and Wo and

for location of O & M Roads, see plans and profiles of waterways.
Unlined Section Designations:

First figure of section designation as shown on protiles indicaftes
finished bose width, b. Second and third figures indicote
finished bank height, K, in feet and tenths. Figures following
section designation are, water depth: ie., Section 220-1.0
sdhosws ){; of 2', H al;z_o’ and water depth of 1.0"

, : Lined Section Designations:
. Variable e As du;ecfed First figure ot section designation as shown on profiles indicates
bemoglon o = ¢ Wo (08 M Foad) finished base width, b. The letfer indicates height of lining, h, as
|/ e 0g shown in each fable of sections. Figures following section
- designa tion are woter depth. Typical designation: 3f =2,0!

___ 5=02 _\! i S
o 0%

TR =141 07 Flotter REFERENCE DRAWINGS
> i SAFETY LADDERS oo o o

'\—Orig/no/ ground surface

Waste bank \ N
aasS 5irgil;'ed// Y W, Where O&M: P,

ey

; "Boad is required
Original ground surface-’ od s requr

Increase b "Iand change side ]

Fill to top of lining
!

slopes fox:l in rock if directed -1 __ [ ! @ ALWAYS THINK SAFETY
~ UNITED STATES
L — IN THOROUGH CUT IN FILL OR PART FILL DEPARTMENT OF THE INTERIOR

44 ( Max.)
ST

BUREAU OF RECLAMATION

TYPICAL WASTEWAY SECTION

LONGITUDINAL GROOVE DETAIL
(Required when d > 4.0')

2 TYPIGAL SEGCTIONS FOR
“~-Paint joint with CANALS, LATERALS AND WASTEWAYS

seoling compound

g, 30
7)‘05—') T

Structure cut-off wall-——"

ol orawn.  WAK. - __ SUBMITTED  _ o i e e e e e )
z TRAGED. _MAH. _ _  _ RECOMMENDED .  — o oo ]
~
—_ o ———— D o e e e e e -
TYPICAL JOINT DETAIL 5 CHECHED O D - e eanAvs wRaneH

Goncrete lining fo structure DENVER, COLOR ADO I
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_—13:1 Or flgtter

As directed
K

d

0 to 20

3.0

2.1 t0 60'

6.0

Over 6'

8.0'

4

l Windraw

IN THOROUGH CUT

-13:1 Or flatter

/TAS directed

’-——Vam’ab/e -

o S J
’ N S=.02 \ X .
Original graund surface — —— T — —
| W, Where 0& u ‘ h> Z NWS
Road is required R [ i —

lncrease *b"and change side slopes
ta #:1 in rock where and as directed

W, (0&M Road)
Add water as directed

Berm of 5'or 12" at borrow pits as
~ - M‘ed (See specifications.)

IN FILL OR PART FILL

TYPICAL UNLINED LATERAL SECTION

W, (0& M Road)

=

Original ground surface

W, Where o0& M

Road is required

IN THOROUGH CUT

Variable

13:1 Or flatter
Fot //

i

—— Waste bank as directed ——w—

o

J N
} W, Where 0 & M

Increase 'b" and change side slopes
to #:1 in rock where and as directed.

/-:(AS directed ‘ .

o1 In rock

TYPICAL WASTEWAY ANWD DRAIN SECTION
! In common
¢
|
e
|

/ndr‘ow

,~Emban kmemL

IN FILL OR PART FILL

(08 M Road)

ST

6"~ N See Detail A when bedding

IN THOROUGH CUT Road is required

Embankment where track
berm is required

;:—~Wo (0 & M Ragd ——]
W———-T
S50 R

where

"77‘7r—
Ty
// // // i

/f’////r/ \% Ve /
S y i Tap soz%ﬁwv / / /
/A/sz / Zé;d////'

A

15 oa

Open gravel —

TYPICAL CONCRETE LINED LATERAL SECTION

In fill or part Fill where bottom of lining is 12"or more
obove top of open gravel.

4 Min. track berm/

—— Add water as directed
~

Y is not required.

NWS ~

b >4

I
142

3"Min.graded gravel bedding
where required

ju

I btz

Original ground surface

TYPICAL CONCRETE LINED LATERAL SECTION |

n%%%

T Open gravel — 52

Sy

Original ground surface

i3:1 Or flatter

Original ground surface

—

~ directed

\/(f"'"
4
-

7777, g/;/

;‘3’6"0

Original ground
~_ surface
~

In part Fill when fops of open gravel is less thon 12" below batfom of lining.

LONGITUDINAL GROOVE DETAIL
{Required when d> 4.0')

Fill ta top of lining

Polysulfide sealant

41 {Max)

Paint joint with
seoling compound

B N u
g fol

Unlined Section

Concrete Lined Section

N e
~ley N . o
] :'. ». o
r - c. - - :
Note : Transverse grooves to'be spoced ot 10' maximum

GROOVE DETAIL

NOTES

for values of band d, minimum values af H, Wond W, and for location
of 0 & M Roads, see Plons and Profiles of waterways.

Section designations, as shown on Plons and Profiles:
Section 224-1.2 indicates b=2, H=2.4" and d=1.2", Section 1260-40
indicates b=12", H=60"ond d=4.0"

Section designations as shown on Plons and Profiles: Section 3f-2.0
indicates b=3', f=code for h (actuol value shown in toble of
Hydraulic Properties ).

For details of safety lodders, see 40-D-5927, or 40-D-61/2.

@ aLwavs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
" BUREAU OF RECLAMATION

TYPICAL LATERAL, WASTE WAY,
AND DRAIN SECT|ONS

Structure cut-off wall

TYPICAL JOINT DETAIL
Concrete lining to structure

CANALS BRANCH

C 170.30

EMIER,
e

DENVER, COLORADO
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S
N
& A
ol .
Sl l
2R ®
KTIEEN N s
! 2 g X ey I
I el
TOgS o [ I |
(A T
I AR B v
; : | : ' 3 6" <
i f [ i — ( ‘ > -
“ y e ' | G Symm. about €1 : o
—«S-J ‘gbu_;,d %_r__ A/g*_fg‘%_ ? N
; Stad---"1 Sta and elevation shown. ; !
: ! I"on profile Dwg. - . _.-* Y
| & N I
Yy & X y 4
‘ i 1* S
| | ~
1 Sz | =
=1 S
| 1A !
- DAY |
CECEEE *ﬁd;é L SECTION A-4
i
® Al
R PROTECTION
g < p TYPE
PLAN ! INLET OUTLET
0.00'T0 200" | None None
- Eorth_Transifion . .. 10507 =~ == = > 20110 350" | None 6" Coarse gravel
l 3.51'T0 7.00"| 6" Coarse gravel | 12" Coorse gravel
I
1
1

li[/<~~24'3(6"f7///e/' :

»brade slope

Length of Protection)
inlet: di (30'Min) [
Outlet: 2.5 (5.0'Min} |

INLET OR ELEVATIONS

TER TATION
LATERAL | STA OUTLET y) B di dz | Hi | He| h b be | e t

@ aLwavs THINK SAFETY

UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

TRANSITIONS FOR CONCRETE LINING

Of orRAWN_DPELC: | SUBMITTED — o oo oo o e
<

oSl TRACED. J.AH.. __ RECOMMENDED . oo oo o o

~ CHECKED _ . __._ _ .., APPROVED _ oo oo m

- CAIER A

3]

DENVER, COLORADO , !
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(o

r

No. 2 Grass

No. | Grass/
= |

{No. 2 Grass

)

b
P Variable —-t

iginal ground surface

IN THOROUGH CUT IN FILL OR PART FiLL

TYPICAL LATERAL SECTION

b No. rGrass™

r Variable -'1

No.z2 Grassﬂ t+——No. 2 Gross

Original graund surface

IN THOROUGH CuUT

IN FiLL

* Seed 5'Qutside ditch when there
/s no waste bonk.

No. 1 Grass

[-— Variable q-t

No. 1 Grass

OR PARYT FiLL

TYPICAL WASTEWAY SECTION

@ nuwavs Taink SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

SEEDING
TYPICAL SECTIONS

C170.50

ENTEF CANALS BRANCH

DENVER, COLORADO,
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1

—\Where required, protection on invert on/y—\

Protection-.. s
g
o
- g J e
2 n
Bottom 5 minini s 1 -
width’ S SN I Ir B
L
P
1
2 |
S |
otection o T Z |
T 3 |
| L —NWS. 5 il 1 i |
| ¥ ! ‘ I
b ‘i = ‘ i
€ . PLAN
_ LONGITUDINAL SECTION 3
Ry ' INLET OUTLET s 5'Min
INLET OUTLET 3 '
3 .
RECT y WS~ . sProfection—._ LONGITUDINAL SECTION
LENGTH OF PROTECTION ECTANGULAR INCLINED DROP OR CHUTE ! N 7w BAFFLED PIPE OUTLET
STRUCTURE INLET OUTLET
IN-LINE d3.0'Min) | 2.5d,(5.0'Min)
DRAINAGE 2.5d,(5.0'Min.) | See fable

LONGITUDINAL SECTION Protection

CONCRETE INLET OR OUTLET TRANSITIONS "o
SIMILAR FOR PARSHALL FLUMES

2.5d 5.0Min. —»)

LONGITUDINAL SECTION LONGITUDINAL SECTION
CONTROL AND PIPE INLET SHOWN Similor for checks ond concrefe weirs. Nof
g (CHECK AND PIPE INLET SIMILAR) required when weir dischorges on farm unit
44,
(5.0'Min.) I CHECK WITH 1.5' DROP
SECTION A-A ; :5 Protection
i
; s
- H]
’ 7
l eorth lining ¢
PIPE DETAIL Protection~ |
o N WS ) |
= as — )
jrfimw | .
s e e !
) [ Ten’g_h of |
PLAN | rafecflan
PLAN i Badbaa
¢ Thickness of eorth lining
Pratection- i i NOT
B Extend cutoff with unreinforced concrete so thot . OTES
o NW 5\ depth of cutoff is equal fo thickness of profection d Normol depth of water
H e plus thickness of earth lining Where d is not given use diometer of pipe in place of d to
*,; CUT-0OFF WaALL determine protection. )
\TXE ' 8 (INLET OR QUTLET) Protection fo extend the length of eorth tronsition ond 12
' 4d = above normol woter surfoce for structures other than
(5.0'Min.) t shown above. ' _
OUTLET ) ’ Where required, protection Frotection to be omitted when outlet js in material not readily
LONGITUDINAL SECTION SECTION B-8B / on invert onfy erodible such os caliche or rock.
. . . . . . : - Protection voids to be filled with rock spolls or grovel.
Use for inlet and outlet of rood crossings, pipe draps, discharge pipes from coastant heod Protection not required when delivering NW.S.A
orifice ond pipe turnouts. Not required when delivering to farm unit from any pipe or to to form unit from pipe Protection ’
weir poo} from turnout. ==
PIPE INLET OR OUTLET DIVISION BOX WITH ADJUSTABLE WEIRS 3.0 Min.
@ awavs THInK SAFETY
SIPHONS AND | DROPS, CHUTEe SHECK AN BIPET) CROSS DRAINAG Thm;;e/?s'of TR DEPARTMENT DF THE INTERIOR
2 ,C ND PIPE . .
d TUNNELS INLET, CONTROL AND PIPE INLET (CULVER7A’/5) £ PROTECTION earth fintng ~—~—______——Add cutoff with unreinforced corcrete BUREAU OF RECLAMATION
AND CLOSED CONDUIT DROPS, ETC, so thot depth of cutoff s equol
INLET OUTLET INLET OUTLET Q(c.fs.} INLET OUT LET |OUTLET LENGTH to thickness of prorejcf/on plus
0'to 2.00' NONE NONE NONE TYPE 2 0fo 30| NONE | TYPE 2 8 TYPE I i 6"Coorse gravel thickaess of eorth lining
2.00'to 350° NONE TYPE ! NONE TYPE 2 31 fo 90| NONE TYPE 2 12' TYPE 2 | 12" Coarse grovel CHECK AND PIPE INLET SHOWN
35/t 700 | TYPEI | TYPEZ TYPE ] TYPE 3 91 fo 240| TYPEI | TYPE3 /6’ TYPE 3 |12  Riprap on 6 sand and gravel bedding (CONTROL AND PIPE INLET SIMILAR) TYPICAL PROTECTION
7.0l 0 10.00 TYpE2 | TYPE3 TYPE 2 TYPE 4 24110 600] TYPE 2 | TYPE 4 22 TYPE 4 | 18"Riprap on 6"sand and gravel bedding CONNECTION OF EARTH LINING WITH STRUCTURES wy__D.Ec SUBMITTED
‘ DRAWN _ _ P EC _ _  SUBMITTED — e e
‘0“ TRACED_ _B:W. G RECOMMENDED _ __ _ _ _ ]
g CHECKED . — — . — — — _ APPROVED'*‘?,,T.FE;,?‘Z‘.*.T.INE,, ________
© DENYER, CCLORADOC.
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A

Al—

71

—CQutside face of wall

N -

Provide suifgble anchorage
to secure pipe to concrete,
Locate to cleor reinforcement.

/

/

} 204" -
I | J<—5—> i
————————— =
I3 L N fan)
________ [ R St \ah?
| s
. 4-32%4" Siots or ,
" o . " X /’ A
2 Dia. rigid, h.’gh. l 30-2' Dia. holes CZ:IC(/]U cz};ﬂed
impact plastic pipe gage 30° pitch{ endi 99

----- T

o

See Detail of
Weep Pipe—|

a

+_T [Ep—

Pipe
con

PLAN

Qutside foce of wall.

Boundary surfaces
tangent to 6" min.
rodiol zone surfoces.

——

W

coupled here at
tractor's option.

DETAIL OF WEEP PIPE

(ALTERNATIVES)

Ls"*

-

8 :

Coorse oggregate

SECTION B-8B

[ )

SECTION A-A

GRADATION OF FILTER MATERIALS

SCALE OF FEET

NOTE
The configuration of the filter envelope may be changed to
sult cansfrucfiqn, pravided that g minimum radiol
thickness of 6"is mointained for each zone.

FILTER PERCENT (BY WEIGHT) RETAINED ON STANDARD SEIVE
MATERIAL {No. 200|No. 100 | No.50 | No.30 | No./6 | No.8 | No.4 | & 3 15

sanp | 97-100|93- 97 |74-8538-70 | 15-45) 5-25 | 0-5

COARSE _ B 30 \40-601 20-35
aooancE 95-100| 75- 90| 60-80 | 40-60| 20 0

@ ALWAYS THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

WEEP HOLE

o|PRAWN. ____PCH- SUBMITTED o
o~

ol Traceo__ waAw. RECOMMENDE O oo e
@

“d CHECKED e e e APPROVEQ oo o o — e
(& SHIEE, CANALS HNAILK;‘H

DENVER, COLORADO,
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&
%
b = mm 10" Mif-m-mmmmm > s
! S 10" Min. —-—-—-= . 10" Min-~-~--~ > Gum rubber—_ ya }E;\a
| | ) 2 -
T ; B it At T T A
; | IK '! D \ & | ! |
; P P4 4 '
; e P <~ e T f |
! %, P %9 S - T :
| % & | % R y ,
< \ i I \ LY 4 o | - |
= ‘ = \ | ,
? Y --."\_ N Y X o i |
o i i 1 ] H
T ! | ! !
H i : 1
‘ : i E TYPICAL VULCANIZED FIELD SPLICE &
—X— - - — :; ’IV\ - - > - 10" Min. —~—~—- S = 10" Min. ------= >
! : ! .‘
E i |
= : l :
S 7 & v
o =
= S
! T ,
v N
! |
[ [ LR > - ——— - R > _ !
Phﬁ\@ . 7:\ |
; =8 3§ Min~ i
¥ i
TYPE (1) INTERSECTION TYPE (2) INTERSECTION F = = 1 v

TYPE (3) INTERSECTION

Jrim bulbs flush with web within
intersections and vulcanize lop ~—---_

NOTES

N

Plug hole in center bulb where center bulb is crosshatched.
Government molds available for intersection types I,
2 ond 3.

R

N

S
N

S

T

N

t
]
b oo 10" Min.-——----- R 10" Min.-—-=-—-= >

i
|
!
e = 0" Min, =Y\ e

TyPe (O THrRou6H () INTERSECTIONS

TYPE pil X NO. REG’D.

6 Atwavs THINK SAFETQ

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

TYPe (O THROUGH () INTERSECTIONS

TYPE il X NO. REQD.

RUBBER WATERSTOP INTERSECTIONS

G 190.30

DENVER, COLORADO, l
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Bolts and near plate hove been omitted.

o A P o
- ! A
| i
—_— * = T e e N
| —- —}-4"Dia. x 8" anchars ) ) Y . 1‘!);!:/_, .
g ; 7\"‘ ! ‘v ! ."‘i‘*:EEJ_/ AP "’Ji,w“
LSl oo " plgte —— 7} M~ T ¥ LA &
i i 5 2 = \73]5\ 2 4x2x12% fong / ,E‘ f S A
i eI L n Zadik e ! ] e fi -3 1" 24"
i Lix2xg i I;' I lrﬂﬁ}\ AW 2x3 Hex. nut” 777 E s 3x2xg :L<A—A—5’i———2>-3 - g i
[ aede| 0 l' [A-See Dwg. 40-0-5907 ‘\i Vard . Y -
3 £ 1ong1" i y forhdefa//s of i 0
! Y i ¥ onchor spacing AN L
i e / 5 2x4 Boit with A
| x4 Bolt- ’ l |L=v1TJ';\ head, threaded RS 7 Fillet welds SECTION c-C
] /// \\ Y’
EL(J‘XZ/’X);/X ol S / 1 /I\
5—1") long~~ ) e T
P2 "9 = > #"Dia x 8 Anchors / ; ¢ —p-2dyix7 L lon )
| L - \ | /l/ ) A ’ X2 %7 g >
: | = IS T | — -
i l A rrLl NT= ‘ A 0 e s by R-3xx 3 long
! s (1S 8 3 Wi 7 A ] T 3
@) 3 x3 Hex nut F 7 ;
| 0" ] I X T |
1 el 1" plgte- 2 Y Gasket x 3x0=10"lo
| @ 2 e T | ¢ s ~Gaske ¥ ng.
: ‘1[ RS I 3 2x$x7"long, we/ded SECTION D~ D 2 242 Bolts, hex. head and nut.
i les and ;2 plote:
( n | fo ang 3
‘ L ~Normal wat
o a_il ormal water
2 plate / - 0"
rodgia I | Ti[; ;  surface N ~L 3y 3xZx0-10"long-.
I I F > H 0 i y - T e ~ © ™
1 A Ge— 3 T _ =0 _--2-3x18 goge x 2-47 Jang S “~Gasket F'x4'x4-0" long
: 11 \f//———“*-‘»“—@z‘ I L% stainless stee! strips PR N :
| X H 2" = gx2" Stud bolt - MELLTTTETY 4*";\“2"4 Round washer O o=t oo & 7 oL 4x3x2 x 450" long~, !
| ]9 y ; Fl> . " e e L e e o L g o b
2 T : l,—j—# T Drili 2'0 hote in g/afe for 2 £ Hex nut ,%P/m‘e/\ SECTION E-E R-8xix2-8"long / m¢/$ T e o e S % Ad#“’;‘“‘;/e ‘ &
: ’ sfud bolt. Weld 2 B ’ [ = i crest plofe !
Yo L Lo ™ stud bolt into p/afe [ ,4"7, Washer 1/_;:'»‘—(7;1’— 7 \\\7& / /A R ‘\\ \\¥\L %,,,,*___ ) . N
. Stud to exfend s p \ff 4 Y E w481, N % ~4"Diox 6" Anchors welded
D/"//'//f4-f— ' h%/es in ! o | above 2 plote - - S -5 Plate | y () ""v s m e 3 e e >~ b g to ongles as shown--_
plate for 2 balts. ok / “§ Stainless steel rivet:
3 I x2x3-6"long strip [ g >loinle rivers or
%/2/0;230276;/70”:; P SECTION B8-8 k \§  blare o ,/.,:(2,” 2_,,1 8 fed to crest shape- Zr;//]{ ond plug weld ot
2 ctrs.
- - DETAILS OF ADJUSTABLE AIR VENT
SECTION F-F SECTION G-G SECTION ErE,
NO  SCALE
2
EI):’A|||111116[A|A11?111|4" ! o ! ¢

Leovev it L |
SCALE OF FEET

. SCALE OQOF INCHES
~Stainless Stainless

€ -z B Stiffeners ! “steel strips steel strip-. -2 Plote, €
welded to plate N ) v i
2 Filletwelds. - ! i
R | R !
- N Fillet
’*“"fm—:i N ]- Dio. x 8" Anchors ,"1:1/ welds \ __4»—f/-/0/esb/n/ i " ongle
- T I o] e o : or 3" boits
N L V4 :X | 2 ) - 8xix2-8"lang /; ;\\ g - .
o 2 4x2—’x BN y 2 | N ~Weld angles at corners.
S 4 B : Fillerplote~1 | ST
B 4long--. o y 3.7 % Xz = . = ,
e - L Y¥ - L 3x2xzx3-0 long x4-0' /0ng~~ ',’ ! s 3)(2,)(4_0 fong
! Br— X ¢ A 1 ! ! \ %
| i S . i \ '
L__,-__Y - Y R =l A Y. A2x3 Hex. nuts p o | S ‘ 2 Plote—R Y L, WM IxzxaO filler, SECTION H-H
2@31215 : H ~ ﬁ‘\% [y b I R R ; Welded to o — ¥ ¥ I / plate to 31 x4-0
3-0 /0"9“:;—%—?»— il N - ,Lr-sxzng F6tlong, ||| Yol oM=L |l 7 plotess - M 1 g Cffw p /Ufe,,,as ,,d'fefmd
SN ‘{;@3 R | | welded to plote. =i < “Gasket F'v4'v4-0" long.
o o o LS i (Vertical ff/ffner B L_5y,s B
1+, e : angles.}-=~=-==" 75 IXs X
; T n >fﬂg: e ;’ ] ; giees 5-54"long. ; NOTES
[ Pt i } ek = (Adjustable =i ' Reinforcement nat shown .
R 4xzxl25 /"”94‘"7"&“— SYIRY AR R i crest plote)-~, I When < 4-0"odjustable crest plate to be one piece ,omitting
! ;’gilv M ot [ 2 axexdad! lang, . ] o/ | ~ splice plote and verticol stiffener angles.
Dot Tl |t A weld Yo side plofes. | -l i *-2%2Z Bolt with lock-wosher P 7
} {—,LYA il SN | = ond hex. nut Weld head z Dio. x 8 Anchors.-~
! ;‘1_]5 e I Je A= to angle as shown.
! i&(\:ﬂm Y e S D gs 3X2X8X(2——/} long 1" Dj "
6"l ~3 Dio. x 8 Anchors -
]‘ N ) >E?}-< Welded fo plate. ‘ ] x SECTION J-J
O e T U 4 | |-
| R w§ H @ ALwAYS THINK SAFETY
- —~“A N L 5™ X : DEFARTAZIQI/(/TT-'EgFSTT:kT'-EI/iT'ERIOR
-7 2 : BUREAL OF RECLAMATION
e ﬂ
s
S - 7;. ADJUSTABLE CREST AND AIR VENT
: —— - Lt e FOR SIPHON SPILLWAY
SECTION A-A ELEVATION OF CREST SECTION SHOWING INTERIOR WALL ; -~ . SMRA_SUBMITTED . _ . ____ —
OF MULTIPLE BARREL SIPHON o 3 ! ; RECOMMENDED - o . . _ o il oo
o
DETAILS OF ADJUSTABLE CREST DETAILS OF 1 DiA.x 8" aANCHORS - e eETE BERNE
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b
—

§§ [l
8= |
1 i
v } |
|
i S |
| FTTTe { |
l ! l |
' N
U Nl
| S —
= @Weir gage to face € [ Movczle\\‘
&+ £|8 ond operating road, ;

A = : Uﬁ as directed., : weir / A iateral
——— =[5 - - )
Al— % i FLOW | —Ja
g’ —

ST
N ] K
I
| | ‘ 1

T
|
i i |
/ Operating road ———— { {
L
PL AN

| 0 5

[ | i J

i L
SCALE OF FEET

4
14" Pipe cop—
2 I

[l ~Bottom of weir gage

/' Weir crest
H=Measured
— head aon weir
12" Pipe-7-0
2 T A &
long P
T —

Bottom grade /
of weir pool
Plagin concrete

onchor _J Lf ?

SECTION A-A

2" U-Bolt. Round bend.
Galvanized. 2-Required ~-

15" Stondard strength steel
pipe with cop. (Painted-
see specificotions) ——

Bar 4x 3. Galvonized,

See defo//\

Lr /[ T ( =
Weir goge, see 40-c-7i 2 cut \é l '
V.

L=1~0" For Q%4 washers - gal
L=2-0 For Q>4 Hex. nuts - golvcnized/

SECTION B-B
Not to scale

| —& Conal ar

A =Stem projection above
handwheel hub

4
e 2 o
I
/;’“ rloles \\ |

A s

N 0
-~
13
£
o
<
o
kd ! @
y " r S
o
) <
: T
ES

! 4" Holes~—. ;
N . \rm
P NY, T
~ley
& Bar —

BAR DETAIL
Not tfo scale

NOTES
With weir in fully lowered position set zero of weir goge
below crest of weir o distonce equol to A.
H For any position of weir crest equols weir gage reading
minus stem projection above hondwheel hub.

@ aLways THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

WEIR GAGE INSTALLATION @=15 C.F.S. MAX.

C i90.50

oRAawN.__ QLW SueMITTED. _ _ _ _ _ . _ . _ . _.___
TRACED. T E.F_ _ RECOMMENDED_ _ . _ . _____.___
CHECKED o _ ___ APPROVED - o o

DENVER,COLORADO, l




108

T CRE Fence shall be comparable

2 Stronds No.9 gage
golv. wire, twisted-—~

2 Stronds No. 9 gage

galv. wire, twisted--~
Squore nut ond cuf

washer, each past-" |

Steel washer ar p/afe
each post. Width 34 M/n
32 "Max. Thickness 2 = "Min!

!
!
‘
i
P

fo existing fence~—~~—-~> >

ST

Timber panels symm.
obout waterway €--._

,2~—6'x /4 STraps euch pune/ affach
to 2"x 8" with 2-2'x 4" baits

. )J L, 2 Strands Na.9 gage
E ':I galv. wire fw'sfed

2'x 4" @12 cen*ers 4req. for each,
panel; nail to 2'x &' "ot fop--——-

€ Wuferway—»\

TYPICAL PLAN OF FENCE CROSSING

~~~Corner past top dia.7"min.

“A
‘\’ " i
7/ ‘L ine pasts-top dia. 4 min. -max. spacing 16
Existing fence---—"""]
(Row e

I 1§ |

>4I 3" ;

£

s

= i

U A7l dy ~ :‘

< Y
o -8"Min. ta 12" Mox. E
e B mm e e -

TYPICAL FENCE CROSSING

4 8
‘AAIL# L 1 |
SCALE OF FEET

=2 End_balt and furnbuckle-=~

__________ e

N
.

\‘~Typica/ ariginal

2"y 14" Steel strap

LT 16
2" Wire rope--. 7:'7'* )
£2'x4" Boits with hex. Y
nuts ond washers----=--- — 'S
4
Y
h

2'x8" Panel top-

SECTION A-A

SCALE OF FEET

A
>

€ Coble c/ip~-»\Ai

—‘y"" /éu_>'iv

& Cable clip

-Attach £"wire rope to eye balts with
thimble and 2 cable clips at each end.

0 S
r

2% 11" Steel sfrapsi

N
L2 x4 >

A

' ‘ 2 ||
J\,A#»_ —

" LA~—-/21'———>f<———-/2—"—--i-—— 12"t i<

L.

Y ----Panel lengths may be varied where
] required 1o fit canal cross section.
o Strap hangers at 24" max. spacing

DETAIL OF FENCE CROSSING PANEL

§ i
[ | 1

2
H

SCALE OF FEET

Narmal canal
bank_width

e LrJ
\\LJ\ _<7----—~§§ Widen to accommodate gote

—
T

(<= === -~ Fence shail be comparable
fo existing fence - —~--~ o e

e 8'-0"Mox---->

'ﬁJp dio. 7" min.

~—
~—

.
—

graund surface

FENCE CROSSINGS

oam

STATION bih| T ROAD

-See drowings of standard
x¢  barbed wire and wire
mesh fence. ( Borbed
wire shawn)

e

'
!
!
'
‘
h
3

2 Strands No.9 goge
galv. wire twisted

NOTES

All posts shall be ploced with butt end down

Chamfer fop of posts as direcfed

Staples shall be No.9 gage ond /2 inches long.

Mortise all braces 1" and fasten each end with 2-20d spikes.

Ends of bracing to be creasoted or painted with white lead paint.

Posts ta be placed in undisturbed earth or compacted fill.

Posrs nof otherwise shawn w1// project above ground surface
4- 0 be embedded 2-6"min., and have a top diometer of
7" minimum.

Al hardware ta be galvonized.

@ ALWAYS THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

FENCE CROSSING

DRAWN.R.E.C. __ __ ___  __SUBMITTED __ _ _ oo e
[=]
©Yrracep o:RS._____ . .. RECOMMENDED_ __ . __ __ __________._——__.]
[=]
ONCHECKED. .o APPROVED. . __ _ . . ___._______
o CHIEF, CANALS 8RANGH

DENVER, COLORADO, l
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2-Strand, No. 124 gage ~ fmmioomeeimoemeoes 1220 me e e 12-0" Max------ > ) L
galv. barbed wire with -=="~Line poStS—---._ S 250" Max e e 12'-0%rmmm oo
2-point, borbs not more T Tl 1O Gate post- f‘*G“f“"‘; 0 ‘;ﬂ( o __-2-No. 9 gage galv.
R ! h y I . Gate closern "
than 5 opart. . <+ 732" No 93 gage <] Carner post broce,; Corner post JY Line post o U see Detail-. ‘.‘ g Wire laops
™ l galv. wire stay- . N both woys-. b 4-0, L Ao
yihoe Ll T - i : 2
R = 4 2
g °
LY - T Y
-4 TR 5 ] 4 0 For borbed wire type fence‘>
Y, ¥ . A5 4-6" For wire mesh type fence [ ™
; % ~—Ground surface Ground surfoce-, 32", No. 9z goge--/ 2 - vP TN
i"_'?:g; "“"’;“WW”W’_’—_T 3 ‘/') kv 4"Round wood gate stay - i
a ! 7 7 /
?\’.3‘5 No. 9 goge smooth galv. wire loop ----- ZEa /
= | “~~3-6"Dia, 2" pitch spiraled loops ) 31 6 FFar barbed M;]/ri fypeffenc% /,/
3"Min- | of No. 4 gage wireg ~———-——————-~ - 420" For wire mesh type fence .
3-6"Dias 2"pitch spiroled luups e /6 i _,; ————— ) 3-6" Dia., 2"pitch spiroled
of No. 4 goge wire ...~ 1= " loops of No. 4 goge wire---,
END PANEL {
PLAIN PANEL CORNER PANEL (BARBED WIRE TYPE FENCE] ’ ‘
Ground surface~__ ' :
BARBED WIRE GATE AND ADJOINING PANELS h e ——§—
BARBED WIRE TYPE FENCE o
3 Golv. round smooth
X A steel bar\\
Weld, © |
\ o A A
b T
#5 Gage galv. H ; M,( ____________ 208 o >J
Wire ---.. - [ Y Y S
‘ : | #
e -3 A 5 Gage galv. wire-,
f
SECTION A-A = . =~ BRACE POST
2" Galv. coil chain- .\
DETAIL OF GATE CLOSER NOTES
Maximum length of fence without a corner post, end post
S (SR L gate post or brace post shall be 1000ft Additional
2-Strand, No. /22—"gage golv. R 8~ 0" m e NP 80" MoY---—mm - N/ E'( """" f2-0" Max.-----> 6-0" Max. 7 broce posts shall be ploced where directed by the
ll:urged wzfre w:fhr:-pa;q‘f . eeLine posfs-»,;_n-” Corner post-._ \ | ‘ ~Gate post contracting officer.
orbs not more than 5 apart-- 14" No. 92 gage -\ Corner post brace, . ‘ i Gote post-—-- ~Std. tubular metgl frame gate o~ Line post- Fence on curve shall have brace posts spaced as follows:
s s galv wire stay . both ways— o—~r i 40" v 46 . L. N Curve radius less than 500ft, every 2nd post
N 'v\ R ERRRRE R VEEte s P } S A Line post-.. ! s a 4 £ 3 = 4-07y p Curve radius 500-1000ft, every 5th post
: 4 55 >§ r '/"“’x g S 3-6- i s AWAN Curve radius over 1000ff., every 7th post
AS I % H T = ¢ 7
: ¥ . {* i NN / b ; : -
< F K Y L
© - ) f
p i Brace
8-Bar, 32" wire b -
mesh fencing------ pg—— y I
| T I
= <—7 o o I *2-6"Dio., 2' pn‘ch sp/ra/ed 4
$re W YO loops of No. 4 gage wire-~"~
NS e
(S i .
3-6"Dia., 2"pitch spzm/ed loops S h e e ; .‘ — ., ey
L 6 Dits e o o - 16 Dig---
of No. 4 goge wire --........ T @ nwavs THink SAFETY
END PANEL END PANEL N UNITED STATES
PLAIN PANEL CORNER PANEL (BARBED WIRE TYPE FENCE) (WIRE MESH TYPE FENCE] DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
WIRE MESH TYPE FENCE

TUBULAR METAL FRAME GATE AND ADJOINING PANELS

FENCING DETAILS
STEEL POSTS

Of PRAWNSG: MM SUBMITTED o oo
~

G TRacED. LA _RECOMMENDED . _ oo}
9 CHECKED . _ . . . _ - APPROVED . _ o o o o e
o CHIEF, CANALS BRANCH

DENVER, COLORADO,
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~7"Min. top dia

-2-Strand, No. i2% goge galv. barbed wire . ,-4" Min. top dia. - ./ cedar posts-—--____ .
[,’ with 2-point barbs ot 5" Max. W |/ cedor line post X >
—_— i R
? Y = X " !
1 [} ! Y
1 —— X
% ::rlé Long, No.9 gage staples <-~-32" No.95 gage £ 32" No. 9% goge —

v

, ©
X

golv. wire stay o I
T
!

< ) galv. wire stgy----- i el
! . ‘ ot 2
! e = e 8RO e e e > [Gmund surfoce [T 1S S — L L ] T
— e i ——7mmyn
! o . =~Mortise 1"ond fosten i
~~6" Ave. dia. with 2-20d spikes “?1_
; cedar past !
~ Yo Brace corner posts /,f ¥
both ways-------- T
PLAIN PANEL PANEL ADJOINING CORNER PANEL CORNER PANEL
BARBED WIRE FENCE
e 160" MOX = e e e e e e e 160" Mox.——-_————---——f—#( ------------ 8-0" - >‘
,-2-Strand, No. 124 gage galv. barbed wire ~4" Min. top dia. 4"x 4"x 80" Eracmgj\‘ P , :
/  with 2-point barbs at 5" Max. i cedar line post / 7" Min. fop dig. S
h / P " L / cedar pasts - A
o, o 1 14" No.9% gage LSO A 60— e 2L No.93 gage { Y Qr pasTs =-~=--=~3 A
S— "‘}; """"" 8°0%—-mmmm >,/ golv.wire stay 67 Ly i/ golv.wire stay N !
= i £ 77t — |
| 5 f < Al
=! 5 - \ ] J 1o
.0 o T ¥ '
< : H '
i ¥ Y ! |
: S RIF = L B
-W " W7 7 ;/ A 7 a7 =g L Pl s TR 7 : WX—\
i 7-Bar, 26" wire [/ Ground surface- N ~--xi£"Long, Na.9 N ~j-="~Martise I" and fasten ] %ol o
‘\‘_\:’3 mesh fencing- gage staples > with 2-20d spikes---~ ?{:{E
T -6" Ave. dia. Brace carner gl __ Y.
cedar post post both ways—
PLAIN PANEL PANEL ADJOINING CORNER PANEL CORNER PANEL
WIRE MESH FENCE
__--7"Min. top dio. cedar gate post-—-———————_ e . )
e A >-( P . D ittt 80—~ -
) . o 14" Long, No.9 gage staples-
1,4" Min. tap dia. b z ? N 4" Min. tap dia.
i “cedar line post A o N tapl Std. tubular metal cedar line past-~__
‘) Mortise i"and fasten 1 -~z Lang, No.8 gage staples frame gate-~ \ | _-Mortise I"ond fasten "\
; Wwith 2-20d spikes--—__ i ”; o — N T *] A7 with 2-20d spikes \
L s ) — : N A
e e RSN NN NN Esmariig
L I s AVAVAVAVAVA~AVAVAVAVAVA AVAVAVAVAVAVAVAVAVAVAVAR BN + L
ST 5 WAVAVAVAVAVAVASAVaV| VAVAVAVAVAVAVAVAVAVAVAY, = e Bracing T
° g AYAVAYAVAVA \ T L %
3 ! %
b s | AVAVAVAVAVAVAVAY, < |
; L ; VN N YN NN NNNNNVYNNN 3 |
! / Ground ! MO g I
) surface-=y ! | \ll
i S = by B
i N ~~Mortise I" ond fasten ioi ' \—Shy;;ag ;lr")slag screw Martise IMgnd fgsten - ;{.é
§:§ with 2-20d spikes “‘i§ g with 2-20d spikes----- N.{g
| d
X3 ; p--t
Yoo

END PANEL
(BARBED WIRE TYPE FENCE)

END PANEL
(WIRE MESH TYPE FENCE)

TUBULAR METAL FRAME GATE AND ADJOINING PANELS

o't ~—- ==

'

4" Round wood

gate stay.
A
]

32" No. 9% goge galv. wire stays.
b 2 ‘\\

’
| \

,
1 f

<= -m - 4708 - L | EGafe closer; 1
:
'

-

e

<= /’ o post

’,2—No.9 gage galv.
| 7 wire loops stapled

T \ |'see Detail\ §_ i ~
s 4 \ $ Lt T : ;
I T 0 T, t
, 2 J ]
% T R
X ° * =V T 5 —
B 3 - ==
E y;Graund surface [ A :
\ | Tk'_v X 2T
ol g No.9 gage golv. 7 i
NS wire logp----= - wix
[ I P et [ [ Y_
BARBED WIRE GATE
~2"Galv. round, smooth
- / steel bar
~Weld =i
Weld-s, g Held ol A ;
#5 Gage =‘, _\‘I__ Yy mel
4 =iy
goly, wire —._—- . E ' S 20" - - ¢
i )}-.v_ ““J‘“"—M" _______ Weld - "
L L h
<€A ¥#5 Goge galv. wire__ '\
SEC. A-A 0 Weld—, R=3"
7

Z'Galv. coil chain—---

DETAIL OF GATE CLOSER

4t Min. tap dio.
,-Mortise i"and fasten __/___ cedar line post
J with 2-20d spikes~~_ Py

1
4"x 4" 8'0" Bracing-
]

~Ground surfoce
1

6" Ave. dia.
cedar post

BRACE POST ON CURVE

NOTES

Maximum length of fence without o corner, end, gate, or
brace post shall be 1000 ft. Additional brace posts sholl
be placed where directed by the contracting officer

Fence ancurve shall have brace posts spaced as follows:
Curve radius less than 500 ft., every 2nd past.

Curve rodius 500-1000 ft. every 5th post.
Curve radius over 1000 ft., every 7th post.

Ends of wood brocing to be creosoted or painted with
white lead paint

All waod posts to be ploced with butt end down.

All woad posts to be placed inundisturbed natural ground
or compacted fill.

for fencing and gate installation at fence crossings, see

@ ALwAvs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

FENCING DETAILS
WOO0OD POSTS

C190.80

orAwn R-E.C_ . SUBMITTED - e e ]
Tracen LEM IR RECOMMENDED o]
CHECKED oo aPPROVED

CHIEF, camnacs sm

DENVER, COLORADO,




.~ Typical original ¢

1 3 —_———— -

: ground surface "L Do

Do - B!‘/y*m_‘\\\——*7~ —— Y- ] 2
Ay . é‘ .—.D ..;V E

‘Pay lines for

' Lo _-‘40',' NN
ot - Backfill ;e 2
RIS

o

excavation --~

EARTH

NOTES

Backfill over pipe shall be to the original ground surface
except the minimum shall be 3 feet and the maximum
shall be 5 ft. for class A pipe, 0 ft. for Class B, 15 ft.
for Class C,and 20 ft. for Class D unless otherwise

indicated on the structure drawings.

Backfill shall be compacted as shown unless otherwise

specified .

@ aLwavs THINK SAFETY

VAR

Y
35 ro
050, 18% surface vibration
/

W

K\Ty‘;\'.\‘
/. Cradle required
_ It backfill is

compacted by

>\ mechanical
tamping or

methods.

DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PIPE EARTHWORK DETAILS
PRECAST CONCRETE OR ASBESTOS-CEMENTPIPE
EARTH EXCAVATION

UNITED STATES

DENVER, COLO

DRAWN.AW.B. _ susmitTen . & PPzl

(LR

2lns, __
» . Mears

RECOMMENDED,

APPROVED TCNIEF, CANALY BRANCH

Av6. 9, 19678 103 -D=1056




Remove indurated or other unsuitable
material and replace with selected
compacted backfill where directed-—="

h
g.
---Typical original ground surface--« .
Ve {
/ Do ]
/ —Z i
T v f_< 2 | ]
AN 2 S A = otk
Dol =" I AN *‘TM AV, 2y
/// Mmoo // e . 711 . !
_\\3 Z o0 3.0'Min--7, T T >
e y N AT
o AT TN "”‘*-Backf// R s
=~=:] w =0 \\
Compacted , i S
bOCkfl” ~~~~~~~~ I \\\ /// :; Wi //,
T _ oz/--Cradle required
AT \\\ ur\| = /f baCkf/// /S
1 -~//°\\\
3 Do__: \\vi// (4“"‘.," CompaCfed by
? y VNG 4N mechanical tamp-
: PIOI A e ing or surface
Pay lines for excavation--<---1___7_ < ng o
}_(._._.__

vibration methods.

NOTES
Backfill over pipe shall be to the original ground surface
except the minimum shall be 3 feet and the maximum
shall be 5ft for Class A pipe, 10ft. for Class B,
15ft. for Class C, and 20 ft. for Class D unless
otherwise indicated on the structure drawings.
Backfill shall be compacted as shown unless
otherwise specified.

@ ALwavs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PIPE EARTHWORK DETAILS
PRECAST CONCRETE OR ASBESTOS-CEMENT PIPE
UNCLASSIFIED EXCAVATION

DRAWN_AW.B.  SUBMITTED_(
TRACED T._R.H__.__RECOMMENDED

CHECKED_ _‘l__APPROVED.__ Z
CHIE.

1967

103- D=-1057

DENVER, COLO. AUG. 9,
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Cradle require
if backfill is

compacted by D,

mechanical
tamping or
surface
vibration
methods --~

Backfill over pipe shall be to the original ground surface
except the minimum shall be 3 feet and the maximum
shall be 5 ft. for Class A pipe, 10 ft. for Class B, i5 ft.
for Class C,and 20 ft. for Class D unless otherwise

//Typ/'cal original ground surface -

T o N0 ——%
%,; 7 Backfill =~
(oloiion ol

PR NI e

d

- \
re

s

“Pay lines for excavation”

l

3

EARTH ) ROCK

NOTES

indicated on the structure drawings.

Backfill shall be compacted as shown unless otherwise

specified .

€ swavs Taink SAFETY

,—— Compacted

Provide cushion of

backfill

compacted backfill
of selected material
wherever rock
foundation is
encountered.

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PIPE EARTHWORK DETAILS

PRECAST CONCRETE OR ASBESTOS-CEMENT PIPE
EARTH OR ROCK EXCAVATION

ORAWN AW-B. _ SusmITTED Lﬁz_é'-_’_; LeLbose, __

TRACED L. P K. RECOMMENDE#“W -~

CHECKED%Z.___APPROVED__ZZ@%'Z'E/_'_-_
SHIEF, cANM & BRANCTH  ~§

DENVER, COLO AUG. 9, 1967 lo3_ D_|058
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¢
,~~Typical original ground surface~~
/ L_L;g__:,, } ,/'Cr{;dlg ;ﬁj//fed
~TEWA Y ’ i/ If backfi
e l . /] is compacted
Moy // by mechanical

tamping or surface
. vibraﬁon methods

i
!
"BGCkfI [~~ 1 l” l//l

S ’///A
Y/o
7

Compacted
backfill -—~

Pay lines for excavation ﬁ I‘-—*-Pay ines for excavation
<= —=D, +1.0'->
L ___.05 Do

EARTH

NOTES

Backfill over pipe shall be to the original ground surface
except the minimum shall be 3 feet and the maximum
shall be 5ft. for Class A pipe, 10 ft. for Class B,
15ft. for Class C, and 20 ft. for Class D unless
otherwise indicated on the structure drawings.

Backfill shall be compacted as shown unless
otherwise specified .

No compaction requmed for 10 inch dia. pipe.

Compact backfill to 3 0, for pretensioned concrete
pipe with diameter of 12 inches to 18 inches.

4,\

@ aLWAYS THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PIPE EARTHWORK DETAILS
PRETENSIONEDCONCRETE OR STEEL PIPE
EARTH EXCAVATION

prawNAW-B- __ _susmitTeD_& 5.7114&%(_

TRACEDT-R:H. __ _RECOMMENDE

CHECKEDR M. __APPROVED_ _ T 2
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Q»
/,/‘Typ/ca/ original ground surface--._
// -<~—Di—>—| \\\
TERR 7 ,ﬁ%',//‘// — ] 2 I /,-/L, \\
N 5 g N ‘?‘-—_—

S S W T

> I 30 Mm',_ 7: - ,///,\\\'/// Wz DD
L. s o .

) zr“‘BGCkfl//*;lr” /4-/~\:\'\ .

Foan s

LR

backfill------X 2 -Cradle required
KN P I if backfill is
At NG WeF T 0 o
[AYR EE \\%u‘/' i ComPGCTed by
S N & mechanical
™ : m = A ~  tamping or
¥ SON N Y surface methods.
poy i vatoni ] L . .
Pay lines for excavation—~*--+—<<_>7" 1y Iﬁ——\*——“Pay lines for excavation
- _ b e e
<——D, +/.0/, 1 1;___‘05 Dy
. . / }
/ . 1 .
Remove indurated or other unsuitable /! L_——_As directed {6'M/n.)

material and replace with selected ./
compacted backfill where directed-—"

NCTES

Backfill over pipe shall be to the original ground surface
except the minimum shall be 3 feet and the maximum
shall be 5 ft. for Class A pipe, 10 ft. for Class B,
15 ft. for Class C,and 20 ft. for Class D unless
otherwise indicated on the structure drawings.

Bockfill shall be compacted as shown unless
otherwise specified.

_No compaction required for 10 inch dia. pipe.
*Compact backfill to 2 p, for pretensioned concrete
pipe with diameter of 12 inches to 18 inches.

@ aLlwavs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PIPE EARTHWORK DETAILS
PRETENSIONED CONCRETE OR STEEL PIPE
UNCLASSIFIED EXCAVATION

DRAWNAW.B. __ _SuBMITTED_ %%w ]
TRACED T-R-M: __ _ RECOMMENDED /7

CHECKED, ,ﬂ_:__APPROVED_~MW___<
CMHIEF, CANALS "BRANCHN
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¢

_~~Typical original ground surface-~.

// 20_ \
N_(_ 2 A:.-: \‘
I e
. i T — — O\
. i | \\ I Z 9 RN
. 3.0 Min. : | & Backfi //—T;\h/\“ A1 In earth
Compacted &7, L_ ey
ompacre QW LC\ T . .
bogkfi// IR VL Y /_ 4—’.-/.,/7_"\ _- Cradle required if
N . X\ 1 backfill is compacted
3% ‘”\\\Z;—""%“ wf\ 7 [0 |72 s by mechanical
S e A\ -7 TN freine] < tamping or surface
///'a/// ) 7. \ 2 o/” a . . .
r? \ m/\\\m i) X vibration methods.
\ \___’O RIEEN I TR
Vooe NS -1
. B / [ T
B Wsed] [ . .
Pay lines for excavation LD SR A SL--Pay lines for excavation
=224+ 5 _/1 0y
2 /N —--050,
Provide cushion of compacted backfill / N_ Do +15'
. ’ — —— R
of selected material wherever i 2
rock foundation is encountered —————~
EARTH ROCK
NOTES

Backfill over pipe shall be to the original ground surface
except the minimum shall be 3 feet and the maximum

shall be 5 ft. for Class A pipe, 10 ft. for Class B,
15 ft. for Class C, and 20 ft. for Class D unless

otherwise indicated on the structure drawings.
Backfill shall be compacted as shown unless

otherwise specified.
Compact backfill 3 b, for pretensioned concrefe

pipe with diameter of 12 inches to 18 inches.
No compaction required for 10" dia. pipe.

sl;

@ atwavs THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PIPE EARTHWORK DETAILS
PRETENSIONED CONCRETE OR STEEL PIPE
EARTH OR ROCK EXCAVATION

DRAWN_P-W-B.___sugm) rrzo_%%‘?{%

TRACED T-R.H. _ RECOMMENDED 1=/ Y  [7LEVT 1

CHECKED gw /.  _APPROVED_. _ ]
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!
AN o /]2
Lo

=

SN
IS

AR\
o °

/,/—Typ/ca/ original ground surface---_
i

2

Dy B
hc— -
|

o N D
(-3 . .

v
SR
< N 0

/
Pay lines for excavation------

-

- —— T

I
’,.___——____,.____

T O -Backfill-=+

\\
L mlgd )
1

"\ o2 —

<y /_// W Zall
AN SwL
RS

//l'—‘\\\'

}I/,\\\ .
\'\ <z

.
&y

NOTES

indicated on the structure drawings.

EARTH

Backfill over pipe shall be to the original ground surface
except the minimum shall be 3 feet,unless otherwise

Backfill shall be compacted where required by the
specifications.

@ aLwavs THInK SAFETY

“=-=~=====Pay lines for excavation
=2

UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PIPE EARTHWORK DETAILS
MONOLITHIC CONCRETE PIPE

EARTH EXCAVATION

pRAWN_AW-B

CHECKED 3

DENVER, COLO.

AUG. 9, 1967

suBMITTED A 20 L8y
RECOMM ENDE ;ZP-%‘M
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¢
//-Typica/ original ground surface--<
/ | D, |
! DR
AN SRR L /r’lz '/,
R s = IS
\ ll.\ W ot W p _-.___: D> v
F o oo 30' Ml.n"—__—7+| Wio 2 Rz
\\\ , /// \\\ | \\\ \.\‘ ) \v-\k\.
f’///- \\\- Y__ \‘\\ f// o Z '\\\ :
o0 S R - .47 e
wo', T Backti R
c / e > wh
i’ 2 [~ Q® 3 /'/”ﬁ\ '
W 0/0 // - o
2, W N o I A
| ‘2 \.\\. ) // ~ {3 c S /
\ S 'Il_:; / e , = !
; .l-‘/ -“':{'Q’. X // ! ‘19"' / : II/
;2" ~DI 7
: / A oL . <=~~——==-Pqy lines for excavation
. . / . \\
Pay lines for excavation—-<-___ =" ""__- 7 A Y e Y
¥ \ . H, .
. . / ~~-—As directed (6 Min.)
Remove indurated or other unsuitable !

material and replace with selected — /
compacted backfill where directed--"

NOTES
Backfill over pipe shall be to the original ground surface
except the minimum shall be 3 feet;unless otherwise
indicated on the structure drawings.

Backfill shall be compacted where required by the
specifications.

ALWAYS THINK SAEETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PIPE EARTHWORK DETAILS

MONOLITHIC CONCRETE PIPE
UNCLASSIFIED EXCAVATION

DRAWN_A:W-B- __ suBmITTED LK ﬂ%‘fé-
TRACED.-R-H. __ RECOMMENDEDSE- Y. . .

cy;scxeo?ﬁi . _ APPROVED_ _-_é'h‘gtizzmv_ _
CHIEF, CANA L RANCH
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~~Typical original ground surface--~.

AN
-~>~Pay lines for
excavation

EARTH ROCK

NOTES
Backfill over pipe shall be to the original ground surface
except the minimum shall be 3 feet unless otherwise
indicated on the structure drawings.

Backfill shall be compacted where required by the
specifications.

€D auwavs Tuink SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

PIPE EARTHWORK DETAILS

MONQLITHIC CONCRETE PIFE
EARTH OR ROCK EXCAVATION

ORAWN_AW-B ___susmiTTeD s & e llee, |
TRACEDIB_H_ _  _RECOMMENDEDSs M. o

CHECKED_?’ +_ _APPROVED_ _ _Z&/%"_’Y____
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Compocted backfill
for bedding----—. <

Payline for compacting
backFill-~-——__ ____ i

TYPICAL TRENCH
STEEL PIPE 12" AND LARGER
PRETENSIONED CONCRETE PIPE LARGER THAN 18"

Poyline for compocting backfill -~

Mound or spread as ,
directed or backfill g
fo limits shown on prafile:

\
Y
\

fer

!

\
b

Payline for excavation--._

Varies --~-

Compacted bockfill on
outside of horizontal curves-,

J
;

l
»

i

)

YL !

Qly !

QY 1

[\ {-5 :

SIX |

g T

Overexcavate in rock or - M I
in unsuitable materiol o =
os directed and replace .. =
-+

with compacted backfill——~"

“TYPICAL . TRENCH
ALL PIPE 10" AND SMALLER

Payline far compacting bockfili---=

—————————— Payline far campacting backfill-——-"""

Maund or spread as directed ar B
backfill to limits shown on profiles-------""

______ ---Compacted backfill where shown
on the profiles or where directed~~--—------

Compacted backfill on outside ]
of horizontal curves—------------- -

_.——Crodle required if compacted backfill for
L bedding by tfomping, rolling or by surfoce
vibrotion. Crodie not required if compacted
backfill for bedding is campacted

by saturation ond internol vibration--_

__.-—0verexcavote in rock or in unsuitable
- materigl as directed and reploce
with compacted backfill-------mnv-mmmn-mo

_.~Original ground surfoce

--Compocted backfill where

shown on the profiles or
where directed

PIPE 1.D. Dp w
INCHES INCHES FEET
6 and less 1D.+2 2.0
Over 6 thru I8 1D +4 0.083 (.0 +24)
Over 18thru 24 | 1D +4 0.083 (1.83+40)
Over 24 1,167 1.D. 10083(.16710.+36)

Nofe: .083 =Conversion factor inches to feet.

-Refill with uncompacted
select material

Vories ------ -~ - —---

e mmm e m——— oo

\

_—~Compacted bockfill
for bedding

“~i----Poyline far compacting
backfill .

\

TYPICAL TRENCH
ASBESTOS-CEMENT PIPE 12" AND LARGER
CONCRETE PRESSURE PIPE 12" AND LARGER
PRETENSIONED CONCRETE PIPE 12" TO 18" INCL.
NONCYLINOER PRESTRESSEQ CONCKETE PIPE
CYLINDER PRESTRESSED CONCRETE PIPE

NOTES

It compacted backfill for bedding is compacted by tamping, rolling ar
surface vibratian, the trench width,"w, is the minimum width allowed.

If compacted backfill for bedding is compacted by saturation
and infernal vibration, the minimum french width is Dy +18"

Dpand w given in table are used for calculoting pay quantities
for all pipes.

1.0. is inside diameter of pipe in inches, and sizes of pipe
shown refer to ID.

Paylines for backfill will be the paylines for excavation except
the volume of the pipe based on the diameter Dp will be deducted,
and excepl where depth af bockfill is [imited as shawn on
the profiles

@ ausevs TRk SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

STANDARD DESIGNS

PRESSURE PIPE

orawn___ _ k- . SUBMITTED__ _ ___

TYPICAL TRENCHES
RECOMMENDED_

12-23-68
D.

Dy TO DPAND FORMULAE FOR W.

TRACED. . _ P

0HECKED.Z£§; #, ‘APFRQVED___‘.E‘JZ/J ?‘

4-20-66
o4 4L

COMPACTED BACKFILL FOR BEDDING NOTES.
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=
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~Flap vailve weeps
-Piastic companion flonge
~Canal lining |

A S — ‘
TRl P

AR

8-2"x3" Siots,
each band,

equally spaced-

Alternative
construction

boin

1

INSTALLATION

TYPICAL

Vibrate to ensure filling of
voids with concrete~.

‘ .~ Threaded sackets
for cap screws

"

e 6 Dig ——

SECTION A-A

— Compacted sand filter material, !
See table for gradation

iz 1.0 Dia. plastic pipe nipple
(— Compacted coarse aggregate

filter material
for gradation

———Conical plastic cap

2
o Excavation pay lines

GRADATION OF FILTER MATERIALS
FILTER PERCENT (BY WEIGHT ) RETAINED ON STANDARD SIEVE
MATERIAL iNo 200|No. 00| No. 50| No.30|No. 6| No.8 | No.4 | 3/8' | 3/a | 11"

Sand

97-100193-97 | 74-85 | 36-70 | 15-45 | 5-25 | 0-5

Coarse Aggregate

95-100|75-90 | 66-80|40-60|20-35| 0©

©

i
7

(2) 4"N.C Round Head brass machine screw, brass washer

and brass nut. Tighten and stake.

(3 Brass disk 1" minimum thickness.

@ 4" Thick Neaprene rubber fiap with Shore "A"
Durometer of 50 to 70.

Bronze cap screw and washer,

@ Plastic companion flange.

See table

1"0.0. washer " thick -~

®

Drill and top far o
2" cap screw—"

Pravide ' Max. 35" Man" T

height sealing ring g/ ‘
|

FLAP VALVE
DETAIL OF PARTS

@ RLWAYS THINK SAFETY

YNITEL STATES
DEPARTMENT OF THE INTERIQR
BUREAU OF RECLAMATION

STANDARD DESIGNS

FLAP VALVE WEEPS

DRAWN_ _ _ G e SUSMITTED. o o e

TRACED .. .. A e e RECOMMENDED . o o

CHECKED — — — . oo _APPROVED — o o e e o

DENVER, COLORADO

1 103-D-1044
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_~-Berm,i12°r as

y‘l directed
ree - Ty

_-~08M Road width where
,/ O08M Road is required

' | ST oo -
— R
i —— R e e e e
i 5:02 AN \
U . L, > N
“Original ground SRS "~ .2

surfoce

Extend sidesiope to originol ground

surface where 0 & M Rood is nof required

| Windrow>

d G
0-2'] 3.0'
z-6'| 6.0

Over 6'| 8.0’

,,,,,,,, We
\0r 0 &M Rood width ;
: 5502 ' Berm of s'ori2'at
; - ' borrow pits as directed;
el e — - G —mm — e 7

see specifications.s

\

~
~

N
1
’

/
Increase b and change
sideslopes to 3:1 in ).
rock as directed --=*"

IN THOROUGH CUT

Compacted

IN FILL OR PART FILL

TYPICAL SECTION

embankment--"

~Original ground \
surface

THIS DRAWING SUPERSEDES DRAWING NO. [03-D-705

@ awwavs THink SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECL AMATION

TYPICAL UNLINED SEGCTION FOR
CANALS AND LATERALS

CHIEF DESIGNING ENAINEER

DENVER, COLORADO, I |03-D_828
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incut

-

widrh——’

et

t——Bank

in fill

 S—

Bank freeboard~
N.W.S.

_C_Original ground surface

Lining freeboardu

Compacted embankment:

:Or‘iginal ground surface

OCT. 16,1967

Compacted earthlining

TYPICAL EARTH LINED SECTION

TABLE FOR EARTH LINING

d & t,
2.0'oriless| 1.0' | 3.0'
>2.0't04.0! 1.5 | 4.0
>4.0'10 6.0 2.0' | 6.0
Over 6.0' {2.0'] 8.0

NOTES

If lining material requires a protective cover of gravel or riprap to prevent scour
or erasian, excavation shall be exfended to provide for the designated thickness
of lining plus the gravel or riprap cover.

For freebaard, see Dwg. 103-0-341 ( Rev.3-10~60)

Compacted earth lining

103-D0-1043
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L RE 0 f02.00 depth BUREAU OF RECLAMATION
- - i B / b STANDARD DESIGNS
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that critical velocities will not be reached
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Anchor french for
prefabricated sheets~._

K -~ ining freeboard o
' e g Original ground surface

e T % N T
\ /r‘ l-?—~~\\ | P2 R . Refill

! ,,'Windrow

- {"Anchor trench for

A -Bank T . -
S Bank freeboard ! g of
! ==\F¥ / prefobricated sheets

v

Ss-----Embankment-~_ _.
B -

“~~Grovel cover
N
“-Earth cover

B e b [ il it >
V12360, 5:5=2;1 NS ;
\1195¢.5 5= 221 ’ Firm, relotively smooth surface
1.162C,5:5=3:1 .

SINGLE LAYER COVER ‘ DOUBLE LAYER COVER

TRANSVERSE SECTION OF WATERWAY
C=10% /% ; Where Cis in inches and d is
water depth in inches. (12"Min.;

Protection-,_
Waterway /nverf\‘
Cover material- ; NOTES
] . The gradation, type and thickness of the cover material
is dependent on tractive forces and velocities in fhe
section, and the type af material available in the area.
$:5 =2:1, R=4.23608 T, $:5=24:1,R=5.19259 T, $:S=3:1,R=6.16226 T, LWp is the difference between 27T and the arc length.
b T AWP=.00850 R, A=.00425R? AWP=.00466 R, A=.00233R? AWP=.00280 R, A=.00140 R? zzov;bf:r’gmfhfehewivf:?gege;g:fr;eerfeiorfgrSaecffrlgné;g%ﬁd
LONGITUDINAL SECTION R 28WP 2A R 28Wp 24 R 24wP 24 section af width b, F
MEMBRANE AT STRUGTURES 2 Y 424 -07 15 5.19 05 13 6.16 03 2l A is the areo of the fillet.To abtain the area for a
3 1-0 4.24 07 5 519 05 43 6.16 03 M section, subtract2A fram the area of a frapezoidal
4 10 424 .07 15 5.19 .05 13 6.16 .03 A section of width b.
5 15 635 1l 34 7.79 07 .28 9.24 .05 .24 For fresboard see 103-0-34/
6 20 8.47 14 61 10.39 /0 .50 12.32 .07 42
8 2.8 11.86 .20 1.20 i4.54 .14 .99 17.25 .10 .83
10 35 i14.83 25 1.87 18.17 17 154 21.57 12 130
12 4.3 18.22 .31 2.82 22.33 .21 2.32 26.50 5 197
4 50 2i.18 .36 3.8/ 25,96 24 314 30.8/ 17 2.66
16 5.5 2330 40 4.61 28.56 .27 380 33.89 /9 3.22
Waterway invert--- R 18 6.0 25 42 43 5439 31.16 .29 4,52 36.97 .21 3.83
- 20 6.5 27.53 47 6.44 33.75 3/ 5.3/ 40.05 22 4.49
22 7.0 29.65 .50 747 36.35 .34 6.16 43.14 .24 521
24 7.5 3177 .54 8.58 38.94 .36 7.07 46.22 .26 5.98
26 7.9 33.47 57 9.52 41.02 .38 7.84 48.68 27 664
28 83 35.16 .60 10.51 43.10 40 8.66 5015 .29 7.33
30 87 36.85 .63 11.54 45.18 42 9.51 53.61 .30 805
35 95 40.24 68 13.76 49.33 46 11.34 58.54 33 9.60
LONGITUDINAL SECTION 10 10.5 44.48 .76 16.62 54.52 51 13.85 64.70 .36 11.72
METHOD OF ENDING MEMBRANE 45 e 47.44 81 19.13 58.16 54 1576 69.02 39 13.34
50 120 50.83 .86 21.96 62.31 58 18.09 73.95 4/ /5.3

DETAILS OF BURIED MEMBRANE LININGS
MAY 26,960 103-D-632
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Paint area 16" 18" on concrete with

Min. operating wcter surface~~,

e
> 3
< 3
=
S B%
= %%'
o O
|
2 38
'f\_'\ —
= g =
s S
b S |
© 5+ ]
%
| QL |
S .=
~ 2> :
b S
2 =5 !
L oo !
o
N
. h2) I
= ‘\_/——)4'
i
y Yy
<+ A A
¥ L%
s

L' Mild steel rod, encased in £
tube of 90-10 soft fempered
cupro -nickel with 0.049
inch wall thickness —--~ -

Flatten end

of tube----""

LADDER

End of £

RUNG

Lining Thickness ——-_
4” Mlh.—--\

:<_ 711_,_

b

o lE= > i,
< pg" >

SECTION A-A

NOTES
Ladder rungs fo be placed during concrete
lining operations,.located opposite each
other at 750 ft. infervals on each side of the
canal, and upstream of structures as directed,
Ladder rungs are not required on sides
of canals where the vertical lining
height is less than 23 feet.

B~{-£-67| CHANGED NOTE CONCERNING LOCATION
o -4%

£ d

@ ALWAYS THINK SA#ETV

2-24,67] CHANGED RUNG SPACING AND TITLE

D~

THIS DWG. SUPERSEDES 40-D-4848

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

STANDARD DESIGNS

SAFETY LADDER RUNGS FOR
CONCRETE LINED CANALS

orawn___ TRH___susmirreo_(R B Tz 27l
TRACED. _ _ SWM. __ RECOMMENDED 7’21 s Y :
cHeckeD FB _ _aprrove (g

F ENGINEERV
DENVER, COLORADO NOV.12,1963

40-D-5927
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Use two or more ladder sections when

the required

Min. operating woter surface-\

length exceeds 13-3

5.0'Min. for water depth equal

to or greater than 8,0 ————__|

24" Max. for water

depth less than 8.0'\

€ Anchors

Anchor gt center of ladder
for sections longer than 6-3

(For lodders with 50r7,
rungs, offset anchors 5°.)—

INSTALLATION DETAIL

PN N . e
J, RS s
! f
N—| I JE I | R
L I
j I T
I i o x @
H AJ]H— 3= 2 A-
I ol §
N"'I) ...Q, fees|
T o=
X i‘)\_—
- b -
P t. e 4
R

i
€ Anchors />
(See notes.)

LADDER SECTION

Anchors not shown

Paint area 16"x.18"on concrete with
two coats of traffic yellow paint,

Anchors not shown

/Symm. about €

' /—~73"Dia. rod

(o
Iz

Lining thickness (24" Min.))
SECTION A-A

LADDER RUNG DETAIL

NOTES

Ladders tfo be used on sides of conal where the vertical
lining height is 23 feet or more.
Ladders to be located opposite eoch other at 750-foot intervals on each
side of the canal, and upstream of structures as directed.
Ladders to be fabricated from steel or 606/-T6 aluminum.
Ladders shall be anchored to the canal lining with stoinless
steel expansion type or impact type onchors, subject
to the approval of the contracting afficer.
Ladders to be painted yellow affer fabrication.

6-27-69 CHANGED PAINT NOTE .
0- T
7-2{-67 CHANGED NOTE CONCERNING LOCATION
D- YT
@ swavs Tuink SAFETY
UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
STANDARD DESIGNS
SAFETY LADDER FOR
CONCRETE LINED CANALS
DRAWN_ _ ___ C.EJ_____ SUBMITTED . fapors __ ____
TrAacED___ S LS ___ _RECOMMENDEDA,XL 2 MAreNe A ey |
cHEcKEpUJ.:,f’.‘Z_M_APPROVED _____________________
CHIEF ENGINEGH
DENVER, COLORADO, JANUARY i7, 1967 l 40-D-6112
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NOTES

Gages fo be made of No.i8 gage (U.S. standard) mild steel plate
and to be covered with vitreous enamel with a minimum
thickness of i2 mils on numeral side and 3 mils on the
reverse side and on edges where plate has been cut,
punched or drilled.

All cutting, drilling and punching of the plates shali be
completed before the vitreous enamel is applied.

The face of the gage shall be white and all numerals and
graduations shall be black.

Graduations shall be sharp and accurate to the dimensions
shown.

The length “L" shall be as given in the schedule In case
a greater length than 4-0"is required the details shal!
be similar to details shown for shorter lengihs.

@ RLWAYS THINK SAEETY

7-i19-48

RETRACED

/1-17-58 } CHANGED WORD PORCELAIN TO VITREOUS (N NOTES
0 G.ES. |
Qg UNITED STATES
‘K:Ji DEPARTMENT OF THE INTERIOR
Ef) BUREAU OF RECLAMATION
s
%—'j;- STANDARD DESIGNS
w3
g=
¥ ENAMELED WEIR GAGES
xQ
5
o) orawn. _ _
5
TRACED . _ it
CHECKD _ . ¥
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—p—
1
g
3-6 ~o
/"":,’-"Bor-\Qé .
Concrete surfoce in o . £ ool 1,
contact with bor shall ) s Xz X
be smooth and straight-7} W uo R
S~ sL2Xx2xg 4
SECTION C-C rAN > NS Sk gor
-H-- ; “2xz Bor
EY Drill & far X3xz
! #%/" bolts SECTION B-8
i
!
@ TABLE OF ODIMENSIONS
. ~. DIM. | 2 WEIR | 3 WEIR
' 1 o ' " T o
; \ A 3-14 4-34
; E “No. 12 gage < 2
RS galv. plate 8 2'-5 3-1
v ] u
SECTION A-A Pl ¢ /-5 -9
N cp- S
[ 'R ol e D -0 /-2
vy ! s o
N = 3 2-10 4-0
1
A\{/_ —1 T T A ""””"""L""", F o-1" o'- g
. BLADE DETAILS cl> — >
rems = x | 6 2-03 2-4%
Cover plate f’ :* : o P ¢ -7Drill to suit cover plate H 0-10" /-2"
__________ *_E% e oo - p 70’ Py
il ; i . P s R
Single Acme threads, % i | L 345" T T
4 per inch——.____ F - ! t 3-2 3 IO.
THHer ! ! I R £ N . M 0-4" 0-3
: b i T T
R R TP ER EEEEEE - /Top of wall ! L gt a N ) -1
i : ) ! / ) Do 4
(Opening in wall) ) ) ! L 1] N NG
i e i FETITIR T £ 2705 | 2%
: A : | ; % : i - | : i 2 76" i-g
_| ! 1 i Lo R 7ot
1 i 7RSS i Vo ! i s 3-0 4-2"
| s 4 A \ [ ) v ' | 7 ; "
} /// o S ] ; o ' | r 3-57 P
i P Y AN | [ b= I ! ] " : o
}:lv/ S } E Lo ! ! 7] /'-33 i'- 104
| I e=s <y A i , Py o
—} Q;H. | // t— , :—ﬁk} ! S -4 % ; z I ) _'! 0 8 w 2:_0:; 31_0n
'{: { Flatten stem fo 3" thick x23 | |{ Vg P : i Y | Y‘
il L for Bt I Vo
L 'E ] long. Driil &' for 2"xi4" bott ; “ :§ Qz ,)‘,214 Filler bar Cut out top leg... }
il | i e e gl
R S Hiad ¥ o f y ok
I I vl [,
] i P 3 3 " !
{ N . I nopw
| ! of PE L L2502 x5 |
I i Co (For side only) i
1 I / 11 2k NOTE
1 L ro Usprilt £ for " golv. sl . o
q | 'lGF P {._ ancﬁor bo/?s 9 Jf@ For details of handwheel, lifting nuf, and cover plote; see
| ) by ! 100-C-45.
LN e e e e s e L] | Yo Y Y. , ‘LT“‘
- + 1 # > i !
————————————————— -
WEIR ASSEMBLY FRAME DETAILS
Tack weld guide bars, filler bars and
3%3'%4" angles fogether @ ALWAYS THINK SAFETY
& UNITED STATES
."., DEPARTMENT OF THE INTERIOR
,:’q‘ BUREAU OF RECLAMATION
%3 COLUMBIA BASIN PROJECT-WASHINGTON
3
B DISTRIBUTION SYSTEM
i ADJUSTABLE WEIR
g3 w=2-0"and w=3-0"
8 A.J. Davidson
7-19-68 HEIGHT OF BLADE REVISED. BOTTOM SEAL l): X
D Lon, ADDED TO BLADE. MINOR DETAILS. 13
- i6-62 TRACED o
ok ;,E CHiEF ENGINEEA
Dz _M.“L._szﬁ DIMENSION D CHANGED TO I'—-2"FOR 3'WEIR Eé 222-P-7729 |EPHRATA,WASH. AUG. 19.r94sl 222-D-14596
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i1 . ;
7 i y ;
. i 4\ Y . 5
g | 1 LS
A A ! v
= iy 9 N
| I il Y x i <+
N eyl S, RN B
v g i ® _— I
) i ! TH LY Sy ) 8 194
7 T i b e I l}r iy S?
g : : it -
| { Y
i1 2
2 T l }! m{
] ‘ i -
{| ; i L
T ~
- I T .
, T e (
, % 7 %
“-Additionol timber sill fa be ASSEMBLY
p/uced under weir b/GdE 5—4—62 LORRECTED REFERENCE TO MANUAL
ossembly, when required. b, frdps. :
8~ 8- 60 ADDITIONAL TIMBER SiLL ADDED.
0. iIB. 2"x 4" TIMBER FOR SHIPPING DELETED.
g— & - 5% REMOVED "FURNISHED 8Y THE GOVERNMENT”
CHAB.
NOTES

Edges of plate along crest ond sloping
sides of weir must be squore and
straight with burrs remaved.

Assemble for shipping.

Until rated, see Bureau booklet," Water Measurement Manual!

for discharge table.
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}
Ve -3"Drill, provide 6-+ x 2" sq. hd. ;
—~=C jn machme balts with hex nuts
" -l ! s (T8 Holes P D ,7 R "IJ, 777777777777777777777 :] I P
1% Hole-.. 23, e leod o2y 3 e 2" i coee ] fene r~-——/2 i bl // N
R i i — l
——————————————— e e S — ::‘_‘_‘_‘ === , T
I 5 e N | giia el TR
s I pa— A . %\ QY
) - 2-6 ! ' N
i Sge 23’“ vs-oixoed SR )
e 0 U SECTION C-C ! ‘ [L527a2e /A// SSS Y e —— :
[ ¥ L 20 A S O CUUUUGUNURUMN S0 AUSUUURUN SN S0 SUUNS AU SUVSS VUSRSl S O
] N YR TN /
; '? rl s ) LA I}i P . 3—5 Thick ring fill )
A | PEOL b 2'x 23" or larger /
r Le oy ] o stop plank groove-" T T
< ; § ! - winkl : f<-oommoeme-5'-3" Clear opening---—-------w--omee- -
e : S : I A
> T | 'Jfr("z o 4""<h - DYy IRVEY T
| i w | 'T 2 z [
1 T s | : o SECTION A-A
. ) i : ) T o«
‘ Ho T | | (.
| .t e | A
!? IR } ‘ T (.
0 1 S S SRPTPI R [ NPT i t : b
i o AR R .
(gt | ~ X [ N .
) =-- -~ Holes, provide 24- 4 133 : s 1 ! | . ¥ Py MO Provide 2- ,2 "mach. -Provide 14" Handwheel gate lift.
SN machine bo/,’fs. ........................ w h i ; . — LN bolts with hes nuts~._ Dwg. 100-C-45
Ny © 3 ! 41 N WE ;:
N ; i ! P iy 4o
z i | s i H Ly
o : e S N sl B 8 g
Q : I e o & i 5 52
: ! ; - j 4 =< ., . B 2
“l 8 ; T This jaint optional L Weir crest in roised - .
~i ~ ‘ | WEIR ‘ position is fo be set E
< 3 ; +- STEEL By at or slightly above & {L— 5
& : ; <3 - 53
|l ; : 1 ONE REQUIRED bl normal water surface j ng 2
w : : [:: elevation.-- 1}‘ T
; i -9l e
~ '
e S & # I 7*
: | ] . / Lt
A S— . : ] ¥ o L+ =y
Loy e b : ANl -
Leeeeannet e B e ) :: i ; i
FRAME . o | "' J ‘: i
STEEL Fen e 2'-8" mrrereesoenen & 1l P - ! 'S
ONE REQUIRED H o S ERR = A fl ;
A + ‘? e Lo i 3 L
D, AT N th @
}ﬂﬂmmmuuuu - %‘k’ X @% ‘3_ il —WA N
e 7 T | ©
‘17" Single Acme threads W amp 5 b e
4 neh STEM --;¢ Orill, provide § x2
per inc G F STEEL SHAFTING mochine bolt with hex. nut.
e BT g ., ONE REQUIRED
- 5'-4 ; e
< P2 5P @ 555107 e 2
e — e —— %
9" / ;3
7€ Holes-- [ K
7% FILLER gorizeg L .
STEEL i L g G o a3 gt 25 g - i
TWO REQUIRED 1 : P
ey g B Y O = =
ek B = , —— 777§//'7
! I B “ - [ L Ol iy / / i
e =t e e e H~§" e >z —¢——: 7
2,5(4_,_ e 12 SPE @ 5" S50 e Pt . "’ ) / . - ASSEMBLY
- — T s ‘-Additianal timber sill to
~ —,—Q—?—h — *—', N Y__2x4- 545 be placed under weir
! ) ”‘%‘jj__ % Holes- GUIDE blade assembiy when NOTE
7" Holes - Bar 2xf.” ' WooD required. Edges of plate along crest and sloping sides of weir
GUIDE TWO REQUIRED must be square and straight with burrs removed.
STEEL

FOUR REQUIRED

& Holes -7 o |
— . B - — ;- WS Q=15 CFs.
I ettt 1 21 os2 O - . §
SNSRI S P ————— @ __ - T
- ™o
o K I y.o _f \ - _ &
L= — )L Il e L =
7L DR Y LA A U - v /
2"Planks -545- s/LL SECTION B-8 36" CREST
woop Until rated, see Bureau booklet,” Water Measurement

ONE REQUIRED

Manual’, for discharge table.

@ auwavs THINK SAFETY

Assemble far shipping.

§—4-62 CORRECTED REFERENCE TO MANUAL.
o. /8

8-8-60 ADDITIONAL TIMBER SILL ADDED
0 7746

UNITED STATES
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4 13”

:Splice or exponsion

,-Guard chain eyes when

Aj—*Posf cap,weld in place

and grind smooth

“Pipe size as
specified~~___

For in and out 7
instollotion-«="

Floor line~_
k3 E; N,
LRl 7xEx0-7"~

m o i
\ as specified----=---wv-=-.. - T\ specified. See Section -1,
= ==3 = = —ap
'
-)J42-’”J.<‘ ‘€ of handrail 4" = o o
: /_‘ _.=-7Pipe size as specified ;
e e B ; %ﬁ%_
¢ ; i
! o
T T
' ;
: !
T — RN A '
= T x—== = v —&== f
H - 8-0"Mox. for 11" pipe---~-- L ; : AN
H---9'-0" Max_ for 2" pipe------4i ° o
H--- 10'-0" Mox. for 24" pipe-—--- H h l D
,--~Floor line E |
. £ S A} N , S —
I }'” "6For/~and2p1e]“| I
W 4" Nominal square or round {1} =i pelint i
‘_HJ h ! LHJ J UOFarZ pipe ‘1IJ LIIIJ
Ak oles for 13"ond 2" pipe by L LP
43 " Nominal square orreund;y '

*holes for 23" pipe

1

ie

Drill for #“coupling with
chase nipple. Weld oll
around.~~., !

SECTION |-
GUARD CHAIN EYE

INTERMEDIATE CORNER POST END POST GUARD CHAIN / +
POST POST LB Type / | ‘ T
Fitting.* L kesdh
I /l'L,: L.I_’“_
2 "
K4 "Dig. farl "pipe -6~
< il 5’[)10 for 2" p/pe
i i 154'Dia. for 24 pipe
é 1 'Jé"BC for /—’"p/pe " P;g:c/s;/g:d?s B
=< 32" B.¢C for 2’ p/pe "j" . Bar 345 N i
€ of 'L‘i agc for 24 pipe =i/ Chip corners 3
handroil--_ HE) | S : o
N-~--Drill-4-£"div. holes. Sie A1 T
Furnish -2 3 . g Nl
) A stoinless steel buffon | ‘ fo
i\, /o : i
Lo ] hd. sacket screws. ' /] [
_.-=7"Nominal squore ; g Dol
or round holes R 2t VRN
: i L \ U
377 C i 2"Plotes i . N
6 118 . : | oy
) --Floar line ! o
T i : I ‘.
_iE : Raret
£E 2 : !
A ] Y
‘5» < Y
[~
=e
L

-4

&
110" For 2-

pipe

FLANGE MOUNTING
(FOR REMOVABLE HANDRAIL)

Drill and csk p/pe
i+ deep bofh sides
Prawde 2'dio. soft steel

rod suftoble for field
riveting, grind smoath.

SPLICE NO./
(FOR FIXED HANDRAIL)

,/Mechan'ca/ fubing.
7 m/n woll thickness.,
,; "chamfer both ends.
Ream pipe for shp fit .~
03" max. clearance.

" Dia hales

SECTION 2-2

Shep dr/// top tubing,
ond csk pipe far

and provide $'x3" stainless
steel flat hd. capscrew Screw
head fo be cr under side of rail

SPLICE NO.2Z2

(SPLICE NO. 2 REQUIRED WITH FLANGE

MOUNTED REMOVABLE HANDRAIL)

WALL MOUNTING

03" max.

SPLICE NO.3
(FOR EXPANSION JOINT]

One ar two eyes
0s specified

/

4" Nipple to suit with A
reamed inside edges.

TS-FDLA Type fitting

| o -
E L RE le‘e weld
|

2"Std. pipe, no threads =
(unless otherwise specified)

Std pipe cancenfr/c//

v
'
'
'
l
{
-

~Mid-span kick plate reducer when 2
. . . i hor, required, weld .* e
. Butt tight for joint splice. ! gncher inqp/ace_-—f" S
5 y Leave 3" open space for A 8
/ expansion joint splice., | <l
/ jan joint spli i . ) . e '
r\_g_;nDI.aX4r'F/uX—f///ed stud B V ' | ‘ 2 Std. pipe, m/n/mun-—;\ jﬂ%
- i o anchor or equivolent F = = ——— A b T E:w 1 Pipe size | M
$"Drain hote -~ P headed onchar manually —3J>—/"'~ T oo ‘;‘%—T as specified, -
Ther " welded to pipe i * : TK_Z' s i ST
(Curb Jine REREiate © “L2x2x3x0-3" | > 2
S e ey | R 1 TP - 4 | IS
| i ) o 2 Dio. holes for joint splice { : :
i I _ .
b : : i T - T Bors 4x3 e ——f—‘f o
p= W,H*._ML ] | £ X . 1 j
! i fe i . [ | 1
o | LA B SN
“(Unless otherwise | | i w 2 7 N D HEES 2o i
specified). ; | Sia . ; :%.V : i Lo -, T J ! !
y . ] = - =4 [ Nl R R |
2" Expansion | ) & A LR . - T 4 Splice-1-s T :
anchors - o | §]§ i ._g. T .-_‘| iﬁ—f T _:.._:»\\ —7 — - > : \“( ;
[ - ™. % Kick plate’ Ld' 1 Jx 17 g = Y - )
BBl : : o = LSty L% F'Button hd. socket “---8" Expansion anchor o P
ey | | v 2"Din. holes in kick plote ond fg burion nd. socke , " ® =3 Nipple fo suit with
0 ‘___._.,.________.,/L ,,,,,, %,,X Iz'/” borizontol slotted screws with ﬁex. nuts, Dr/';l for - cqup//ng T 7 ; reomed inside edges
- Conauit cauplmg ,, Woles in splice bor for //,/ ond std. waskers. K//;‘;:dcha/s/e n/pp/:.d B E i
) Std black pipe- exponsion joint splice:--~ ol aroy I g - =
- S ~~FOLA Type fitting (unless
. STEEL POST SOCKET KICK PLATE S | otherwise specified).
VA ¥
in place. - .
-Coupling, or elbow hub,
e R = ,-Attach guord chain to postor 05 required.

xMechan,ca/ tubing,
= m/n wall thickness,
% 2 chomfer both ends
- Ream pipe for slp fit

cleorance.

: Prowde sustable
7 connecf/ng link,

|
é[

/ wall anchor as specified.

CHeavy chain snop

GUARD CHAIN

2" Drop forged
shoulder eyebolt-,

FOR A PROOF
THAN 4,950 L 8BS,

WALL ANCHOR

g

Drill and csk. pipe L deep
barh sides. Provide 2" dia

soft steel rod suitatle for 3" min. wall

-Mechanicai rub/nq

EXPANSION ANCHORS SHALL CONFORM
TQ FF-5-325 AND SHALL BE CERTIFIED
LOAD TEST-AT NOT LESS

~Tubing sholl fill spoce
between bolt ond cencrete.

Drive each expansion unit to
“refusol with o tubulor caulking
tool before installing ond
cagulking subsequent units,

EXPANSION ANCHOR

INSTALLATION
(TYPICAL FOR 2 AND 3 UNIT ANGHORS ONLY)

field riveting, grind smacth-.. | 3 /- thickness, i charnfer both ends N/ A
B 4" Ream pipe, 03"max. clearance-..._ i i, g ]
D A 1, T
b N R} . "
g 53 —h————— g2
o I, = [ i
- G aw = \
----Drili end tap for, provide Zx3 N
buttan hd socket screws-------______ A ‘L\"
R I

Y3 handra/ post

o handrm/ pc751L
Siotted hole in pipe to ollow screw and
fub/ng movement during instaliation.
SPLICE NO. 4
(FOR EXPANSION JOINT IN CONTINUOUS
RUN OF HANDRAIL)

N 7;, ,n

SPLICE NO.5
(FOR FIXED JOINT IN CONTINUOUS
RUN DF HANDRAIL)

R N S o
ENormal embedment

TYPICAL LIGHT ROST

NOTES
Welding symbals apply to the joints of
identification.
Weld ofl pipe joints with 2"
smaoth.

all members of similor

reinforced welds ond dress

All handrail sholl be fabricated with new staondard weight
block pipe or tubing of sizes as specified on the installation

drawing.

All handrail skall be fixed unless specified to be removable.
See instaflfation drawing for variable dimensions, splices

and requirements.

Corners and edges of ol plotes, bars and pipe ends shal be

free of burrs.
All expansian anchors, screws, riveting

mdaterjal, ond balts

sholl be provided as required for camplete installation.

! LIGHTING CONDUIT DETAILS ADDED,

MINOR REVISIONS.

EXPANSION ANCHORS REVISED.

DRAWING SUFERSEDES

DWG. 40-D-4315

@ nwavs nunk

SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

STANDARD DESIGNS

42" TWO RAIL HANDRAIL
DETAILS

cuscxsp’)v/7w% aperoven 42
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r 73’

4 .-Guord choin eyes when T Butt f/ghf for joint splice.
_.—--Splice or expansion [ specified. See Section I~ /~ ~Bor 5xZx0-5" Leove 3"open spoce, for ) )
as specified---~-~__ : [ Bor 2'dia--. ~-One or two eyes i expansion joint splice--_ l,fMlcj—zJon :f/zf;k
Y ~ / ; - o ;  plate anchor
"?%7‘—_’-4——0 X - T . F————y e . as specified L-#"Dia hote g P 3 : N
e | 2 ; S L
ek S~E Handrail Rahci \\‘. /,.—Sfandard handrail t - \j 7 il = 2 =~ St ¥
‘ _ R Le=---Post cop,weld in :%[; A N | 9_> . 5 Sk
3 a———" R —— T place ond grind 3% — 7 S '5 ~rBors 4x 5 SwL2x2x2x0-3"
i | : smooth. SECTION I-1 T, _V_O Curb line--
/,‘}Pjpe size as spec/'fied\_____«’f fl\‘ :‘T‘ GUARD CHAIN EYES ;” Ig D/GX4 "Flux-filled stud anchor 9::
[ \ — L L 2 Dia. holes for joint
i \ T ; Tension bond ¥ ar equivalent headed anchor sp//ce—
{ { ! l ! Ivr— -~ __ _ Wil - B manually welded fo pipe. L gu ; R
), — T—— X e — —X ¥ Y L —— o e : o ’El 5 Exponsion anchor- .
- 8-0" for 12" pipe- -~~~ u : ‘E —--Pj i Y i RS T | i T
8, 0,, Mox.7or z pipe N & [¥ou P’fe j;)cheg_s . ) ) -2"Mesh chain link |y W [ i
M --9-0 Max for 2" pipe=---- I - L pe 5 Expansion anchors-~. / fabric.No.9 goge iy " | =N
M- - =10~ 0" Mo x. for 24" pipe - - - -— ] i . ol C ire B T S
z J ' Floor line~.. Ky i & | S
P — P —— : R v an ] — e ] | gi
[ Sl —] [P ———— — X [/ —— A — A = || = | by
H ' R N -Tension bor i ' | =8
= =) PlL7xgx0-7--__ | [ LI I f E‘g\? e —
S N j { } ke | S S ENORSEIR G
~ - il ¢ - = ) B :
; ; : ; L . ; o o T AN ‘ k g [
! Floar line~., > | Ty H ; . i Dia. holes~-. . ‘r‘:{; ‘19‘\ N il _ 54 I bl N Y i hales i k/ck p/afe « “2'wi{"Buttan hd. socket screws with
. — - ;‘ - . i T y ' X ] - X i ! ! UL [ | T -- e I “-4"Std. black pipe ""and xl— ' harizontol i hex. nuts, and std. washers.
i ’ b rorss U”d2 pipe % (4" Nominal square or | H 1 B Do i i “h ¥ 3 ‘
Bl o For 24%pi o s e Loy | 6 LT & Ll slotfed holes in splice [ KICK PLATE
il g o'For 2z"pipe \[J4Ji | round holes for 17" {} || Ll I [gHEs STEEL POST SOCKET bar for expansion -
-4 and 2"pipe. O 3 e Jjoint splice=---"~
47 “Nominal squaré ar round o - z"l>‘: B 3% prate. weld TYPICAL CHAIN LINK Tubing shall fill space
i hales for 23 pipe. 110 e—ad i p/a’ce FABRIC INSTALLATION 2°Std. pipe,no threads between balt and cancrete--------
INTERMEDIATE CORNER POST END POST GUARD CHAIN {Uniess otherwise specified):. 7
POST POST EDGE MOUNTING !
Std pipe concentric y :
. . reducer, when requrred : ! CEEE .
_;4 Dia. far " bipe D T [ mmmmmm e >~ weld in place:--- E Drive each expansion unit to -+ . .
gt 5" Dic. for 2 D’Pe 3% Pipe size as ; ) ) ; N : refusal with a tubulor cau/kmg
' i i54"Dia. for 24"pipe w2t g 3! specified- Heavy chain snap-, : Provide suitable ! Wb : tool before installing.and
' | e 13 = oB0r3zxg i . S #'connecting link-, | . SR o i f caulking subsequent units.—"
; i {34°BC for 11"pipe 7 ' L C//p carners 3" / ‘ N ! 2'5td. pipe, minimum-= F ~Pipe 5?6";75 . oaulking subsequent units.--
| 'A—-—<3 "B farzplpe “““““ HENERE  Exponsion anchors ‘ Ny e '3 EXPANSION ANCHOR
! ! 42'BC for 24" pipe i & b Weld---.- h a | ., S INSTALLATION
) ! i ! v : Praaf cail cha/n~ \ T I i —6——; [ (TYPICAL FOR 2 AND 3 UNIT ANCHORS ONLY)
€ Handrail----- -~ 1y ! / | | o Attach d chain + + ) e EXPANSION ANCHORS SHALL CONFORM TO FF-5-325
ol ~Drill 4-2"dia. hales . A A o ach guard chain to post or 44 SN AND SHALL BE CERTIFIED FOR A PROOF LOAD TEST
Pray,de 42t o~ ; P ~ wall anchor as specified--~ b S e AT NOT LESS THAN 4,950 LBS.
! stainless steel button T Cro : GUARD CHAIN | TN yelai sols oonfh 4 thQTfo ! members. of simil
S hd. socket screws. : / P | S elding symbals apply to the joints of all members of similar
- T RSN ¢ I ] —3— {2 identificatian. /
-~ 7"Nominal squore or ¥ e Y RN ) / =E P2 Weld all pipe joints with §"reinforced welds and dress smooth.
I round holeqs ? \ R RRRY A % sonsion ancho Splice-t| 11 FZ/LnA;esTg[:Jf‘h):::/Ze ERES All handrail shall be fabricated with new standard weight black
: i | :E : £"5td wosher--.. -~ ~kxponsion anchor " specified)- e pipe or tubing of sizes as specified on the installation drawing.
2" Plates ¥ | D ~ | / i - b All handrail shall be fixed unless specified to be removable.
EVQ 8 “Floor line ‘c}. : : | ¥ o) I { | See instaliotion drawing for variable dimensions, splices and
c . L T i v requirements.
L ; e r}' i Drill and top to fit ' Carners and edges of all plates, bars and pipe ends shall be free
- : B ; Vol £"Drap forged Crouse~Hinds CUM ! af burrs. o ]
3] 3 Y )‘H LY i shuu/der eyeba/f‘ hub plate —-<--mmnn--< el : All expansion anchars, screws,riveting material, and bolts shall
E : * {[____ﬂ —_ y be provided as required far camplete instoliation.
B 3 Std nuts, Y ”"D hol ‘ o T it Maximum fabric tie spocing horizontal rails 24 inches, pasts
; 1 % weld to plate /a. holes S 14 inches
! . oupling, or elbow ’
8" Far /— and 2" pipe WALL ANCHOR e hub, as required.
‘.L/o Far 24"pipe SECTION 2-2 WALL MOUNTING “-Normal embedment
FLANGE MOUNTING
(FOR REMOVABLE HANDRAIL) TYPICAL LIGHRT POST
n J Mechanical tubing, e gt
A 4z 4 "min.wall thickness, <4
i»<~——*]{6—~—>; G r<““‘:5*”>i ~ ;chamferfofhlengsf ' (> 2"Drill and csk.pipe & deep
gl i | VA -3t : { H eam p/pé; ar slip fi P bofh sides. Pra.//de Fdie. g - .-Mechanical fubmg "min. wall 5-5-66 ‘EXPANSION ANCHORS REVISED.
: Pl 2T I -03 max. clegrance.- -, | soft steel rod suitoble for | ; T hickness, L "o, or both ends. ) 0. IS
T ¢ el et S RvAN field riveting,grind smooth-—| 7= r<3-= 75 o <o 7
AT ' | 5 | 9.9 - o ! Ream pipe,.03'max. cleorance---__ A @ aLwevs THINK SAFETY
N %\ | e ( 8 [ : 14"k ! Lt -3
%_Z Rl ST - Mechanicol f’ub/ng 4 min. % e, 00 [:L: ! 'T_ e I ] UNITED STATES
/’_‘, 1 Tl e wall fh/ckness,-— chamfer ,/ . T ] | —_——“"fr—:_‘:. ; ﬁ“; ” —’—"——A—— DEPARTMENT OF THE INTERIOR
S ST % bath ends. Rearr’76p/pe :,"—q ~-13 : . } "r—_ﬂ & ————— JT——'gH‘ e :% BUREAU OF RECLAMATION
| | for slip fit.03 max. mE ] ; ‘x;fé—«f "=~ Drill, tap for and pravide #'x3" STANDARD DESIGNS
Drill ond csk.pipe & Lx_l clearance.------------ : el ~J L g

deep both sides. Prowde
3" dia. soft steel rod
suitable for field riveting,
grind smooth.

SPLICE NO. I
(FOR FIXED HANDRAIL)

“Shap drill, tap fubing and csk.
pipe for and provide 'x 2"

steel flat hd. capscrew. Screw

stoinless

head ta be an under side of rail.

SPLICE NO. 2

(SPLICE NO. 2 REQUIRED WITH FLANGE
MOUNTED REMOVABLE HANDRAIL)

SPLICE NO. 3
(FOR EXPANSION JOINT)

2-0"Max_to € of - S <2-0"Max_ta € of

~mgm = L IO L B S S —<-

. handrail post

handrail post N

Seelll 7u ,u

button hd. socket screws.-- -

Slotted hole in pipe to allaw screw and

fub/ng movement during installation._

SPLICE NO. ¢
(FOR EXPANSION JOINT {N CONTINUOUS
RUN OF HANDRAIL)

SPL ICE NO.
(FOR FIXED JOINT IN CONTINUOUS
RUN OF HANDRAIL)

42" THREE RAIL HANDRAIL
DETAILS

DENVER, COLORADO,

APRIL IS5, (965 l 40_ D_6023
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See splice See splice
L./ detoil—~_ & [+ 8. detoil— 1 - . B 7 i S— & B
e BN =0 7 T 1] A
=" . 1 . 16 "Min—=]] SN - 17/
= 7 T 1 rL | 1 = S/ sl i I |-l 1 | /f
. . — [ — n : a T “~ ;
s || 7 BB | == ] l--—ffsz'w—ﬂ bl | o]
. v © ; /
N I S O AT 77 S S v od I | ! i 2o w
S 3 Dt =1 EE =
] 2 = S -
Se Wil g g f 53 o L e il ses
L Es olif 255 £ L - 4 g el
jf——'——:‘“‘_' " : i = £ 9 & 23 © 3 S
i N TN E s ‘h-v— § Hi © = 2 T §" I S —__%—— “~ = = S & g_h“' g
vl - @ E:E - ST 5 BE L%é R <, B e SN - (: oS E
= § e g™ L—E Slel £ . . < gx Sl s | o
S =5 = SR o ety @ 23 et RN IR ‘
S ws Ty o= @ 2= 3 S ‘
& - GS S 3 S g S i ,
z | &1 ] == 3 fy s 9 D S T = | @] 894
e T e———e———y T - T I ™T
& ——— & |// ' §" S S }%ﬁ] I x_%
by j = == l © Qe ol b % /
{§,+,EL i I,J./ | o “‘l" ‘/ | I S— . .
4 /2 s 0 = I RPE
= ¢ X &) See splice ! ; : / 1\ Foor ‘ PEE
Be o | &/ detart ) SRR - - = . 4 L mounting . | Sl
; 7 i~—Fioor +- : . FHESE
J”fsjsmsfllﬁ;' N mounting - i 1 I ol Omit Jower wall A . ‘p . ‘»‘J
1= - W | L |J /,55-9 splice | —1-Ht i~—Fioor : BES 8 mounting when - % oz // / /
S . M T detoii—T i mounting i B N is less then 3
TOP SECTI L + R -; . Eh
i SIS OP SECTION No ‘ RN LADDER No. 4

(LIl

LADDER No. 3

7 7
INTERMEDIATE SECTION BOTTOM SECTION
TOP SECTION No.2
Note. Either type of mounting
is symmetricol obout
this center line
S .l NOTES
4 ! Moximum span- between mountings -8 feet
All exponsion anchors or moch. bolts shall be provided

7

I
1340 y . .
PN ig Dia. holes on € bars —_ | " os required for complete instollation.
g t—1 ’ e See specifications for type of expansion anchor required
72 ! 104" < L Welding symbols apply to the joints af all members of
(=3 8 e .
< similar identification.
s Bors 2ix3 E i 30 When floor mounting is specified, the side bars shall
<] ¢ Bx g NN i Bar " dia., cut continue to the floor as shown in phantom and the lower
7 ends square woli mounting sholl be omitted

t 3
Bor 2z x 3

3
T |
Bt C - 3§t All lodders exceeding 20 feet beteen landings shall be
t 7% ided with safety coges.
Run s Bottom of lodder proviaed wirh sarety cog
g o RUNG DETAIL All safety cages shall be in accordance with the iotest

MOUNTINGS TURNED IN

MOUNTINGS TURNED

TYPICAL WALL MOUNTING DETAIL

=25~
T
bl i
J R - ] I}
RN
2 11 M <
% \\‘> A
X Holes for ond U B
provide 2-2"i4"  Y-=-—¢ Ho— S
moch. bolts with K
hex nuts af @ - @ 3
each sp//'ce‘< c U o
>
O e
3 L F
Bor 2xF—_A {} S —
i
SPLICE DETAIL

ouT

(TYPICAL)

T

1 _\(/_

;' in phontom

Clip corners £" ond
grind smooth

M

N A
D

G

SIDE BAR DETAIL

{TYPICAL TOP AND BOTTOM)

——— ToF

i

L

Yoy

t

2

v

]

R Clip corners 1" ond
R. [ grind smooth

D /,..[: —~#"Dia. holes
1 . ~F
I3

FLOOR MOUNTING DETAIL
(TYPICAL TOP AND BOTTOM)

American Standards Association Sofety Code for Fixed
Lodders

Maximum distance between landings - 30 feet.

This 16" lodder has the minimum widfhs which will comply
with all requirements of the Americon Stondard
Association Sofety Code for Fixed Lodders.

o - BrdH.

6~ i19-67 RETRACED AND NOTES REVISED.

THIS DRAWING SUPERSEDES DWG. 40-D-5708

@ ALWAVS THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

STANDARD DESIGNS

I6" STEEL LADDER

H.E. Sheda

DENVER, COLORADO, JULY £8,71064
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See splice See sp/ice
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~See splice v ] «~Floor £ $
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INTERMEDIATE SECTION

BOTTOM SECTION

Note: Either type of mounting is symmetricol

about this center line-

<131 }‘ -
} L . Lo
2" Dia. hole;s on € bors-—— . ¥
O3yt L7 s [
FRET i RIS
A g
I !
B} i Sl o
‘/7"7%_ I ,4 i: =
N1 Bors 2z xg--<~ S
I = '\’ E 3
i — | ¢ i {8
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MOUNTINGS TURNED IN

MOUNTINGS TURNED OUT

TYPICAL WALL MOUNTING DETAIL

<24
4 T
A )
Wil X 51
<% :
- Y | 1
AT 1 By
—|7—<:; il H w
4 IR :

% Holes for and W ‘
provide 2-§xig" Y-L_b i i Y
mach. bolts with ST dlR 1
hex. nuts at A [\ L gB
eoch splice--<._ EY .‘i

i € |
x, i
Bor 2xZ-—- - {
o ' —&—Y—L
\'7
+—+ -

SPLICE DETAIL
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-See splice {1 4] { b : ; r-Flgor LS
L detoil ... f_@ ; B8 *ﬁf‘"‘ mounting ...~ §;§
: ° ’ \ ! [ Y
i 5 vl v L Li Lid ¥
iy f 1 - Omit lower wall iz VIR 4
~See splice b ~-Floor 218 mounting when
TOP SECTION No. 1 £/ detoil ~____ i I] maunting-.. 5 f N is less then 3. LADDER No. 4
u N Siw
B il i S VO
W 7z
TOP SECTION No. 2 LADDER No. 3
NOTES
Moximum span between mountings - 8 feet.
All expansian anchors or mach. bolts shall be provided as
required for camplete installation.
Welding symbals opply to the joints of all members of
similar identification.
When flaar maunting is specified, the side bars sholl
O T 14 cantinue to the flaor as shown in phanfom and the lower
1 woll mounting shall be amitted.
—ﬂ—*—" -Bor Z* i " All ladders exceeding 20 feet between landings shall be
TR0 P or 2z /0., cu provided with safety cages.
e Vr<—Bor 2313 enas squore. All safety coges shall be in accordonce with the Jotest
R ,~-Bottom of lodder American Standards Association Safety Code for Fixed
RUNG DETAIL . MN~T./  in phantam. Lodders.
(TYPICAL) ] Maximum distonce between londings - 30 feet.
) __---Clip carners §" ond
N X grind smoath.
g e nY X
C ¥ N z,
- S
- e
- i
Tubing sholl fill space N ~Ad
between bolt and < z"i Min.
| SIDE BAR DETAIL
(TYPICAL TOP AND BOTTOM)
: == :
. N - THIS DRAWING SUPERSEDES .DRAWING 40-D- 3392
Drive each expansion unit
ta refusol with a tubular r 6 aupevs Tuink SAFETY
caulking tool before ; . ra e
installing and caulking ; -7~ Clip carners 5" and UNITED STATES
subsequent units ~----_7 1 grind smoath. DEPARTMENT OF THE INTERIOR
'41 -3 UNIT ’/3' BUREAU OF REGLAMATION
EXPANSION ANCHOR -~~~ Dio hale ” SIGNS
INSTALLATION STANDARD DE
(TYPICAL) /18" STEEL LADDER
FLOOR MOUNTING DETAIL
(TYPICAL TOP AND BOTTOM) DRAWN. ... M suaM:rrtn_.Z/'_{:M,__‘: ...............
TRACED. _ ... M. .. recommenoeo... L2 e SR,
eneonen QEULIE Ghor rrove Ll d —TRANS A TN
CHIER ENGINEER
DENVER, COLORADO, JULY 28,1984 I 40_ D_soos
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TOP SECTION No.! TOP SECTION No. 2 TOP SECTION No. 3 LADDER No.4 LADDER No. 5 LADDER No. &
NOTES

C.F. Steel plug, ;' chamfer

Side rails, iz -inch standerd black pipe.
both ends. Reom pipe for

Recommended spon befween mountings - 8 feet

slip fit, .03"'max. clearonce-. Maximum span between mountings -9 feet.
fq R All exponsion anchors or mach. bolts sholl be provided as
S i = required for complete instollotian.
_t\;’ é I Y Weiding symbols apply to the joints of all members of
See splice ____ -See splice S \,. = . R } similar identification. . ;
. detoil--—" Y- ¥ Ar‘f’}_ detail--=* _-1~:-f|-—-;; 2 § s I,,H,A,._}r_{j,'iﬂoa o weld a//hp/pe Jjoints with g v reenforced welds and dress
% %o &2 - : N I smooth.
! ¥ 1 Y i ‘\;NQ : s [ Vo= When floor mounting is specified, the pipe side rails sholl
If * L L ‘L j R s g--X ; . K T continue to the floor as shown in phontom and the
T : T“ i‘ ‘{ T oo RS AW —E R ; A4 lower wall mounting shall be omitted.
X : ] n T 3 ) R [ AN © All lodders exceeding 20 feet between Jandings shall be
| ZN i L L7 Wall Shap drill £'dia.and csk. pipe A R provided with safety coges.
R A Hi= R 7 mounting proj. L deep bath sides. Furﬁ,),,ih AR = e R B £ All safety cages shall be'in accordance with the latest
*; gL w : (o] adequote length of £"dia.rod “Cut ends of Americon Standards Associotion Sofety Code for
; g 5% ; ! ¥ F suitable for field riveting-~ pipe square Fived Lodders.
=§ e §4§ o > ii; “;,";L-W L Moximum distance befween landings 30 feet.
i L @45 s¢8 e @ 4 53 : L TN
y W o We go i W e Wes . g B SPLICE DETAIL
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T TT ! | Tubing shall fill spoce ¥
------- { . - { TYPICAL WALL MOUNTING DETAIL between bolf ond—~-__,
Floor | T o5 . Hoe lE
mounting--=1: l §§ /’532,2‘;7,?6_..—#”1";@, Eﬁi X 4 THIS DRAWING SUPERSEDES DRAWING 40-0D-5/99
P ! o H s
/ L st » Grind smooth g Pl O N T @ pLWAYS THINK SAFETY
all oround----- e ;S B . . i ion unit N eGP
» —— -Bar I"dia Drill Drive eoch expansion unit S UNITED STATE
INTERMEDIATE E g e i pive to refusal with a tubulor | DEFARTMENT OF THE InTERIOR
BOTTOM. SECTION SECT/ION T ie hoie in pip caulking tool befare K BUREAU OF RECL AMATION
B - . r installing and caulking . STANDARD DESIGNS
Ho e T ~2'Dia hole | - subsequent units.--—-- sn o
Bar 2hyd - N S b , 5-3 UNIT I8 STEEL LADDER
et | &t EXPANSION ANCHOR PIPE SIDE RAILS
. N W INSTALLATION
= N x 1‘/0_3‘7_ CAP AND RUNG DETAIL (TYPIGAL) orawn.__ . Mk B______ SUBMITTED- ﬂfx‘%&té ______________
ThT ‘e (TypicaL) TRACED_ . __N. L. B ______ RECOMMENDED - _ _Q,Z@ __________
TYPICAL FLOOR MOUNTING DETAIL c“““"ﬁw"'@%"”’”m """""""""" A
. . ’ DENVER, COLORADO, JULY I3, 1964 g 40 - D - 6004
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SECTION A-A
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SECTION B-B
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SECTION C-C

@ awwavs ink SAFETY

NOTE
Two Pipe Safety Barriers required at each pipe crossing

3-13-70 CHANGE ANGLE LOCATION AND ATTACHMENT WELDS.

H-1-68 DELETED NOTE REQUIRING PARTS TO BE GALVANIZED
0 Fo¥.

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

STANDARD DESIGNS

PIPE SAFETY BARRIER

DRAWN__W.A. K _ ____ SUBMITTED___ _Q_%‘M

TRACED . H:M-. 6. _ __ RECODMMENDED,

crecreo@U8. _ WIP arproven_ Bl B -A
CRIEr BNGINEER

DENYER COLORADO, DECEMBER 24,/1963 l 40 _D_ 593‘
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s Width of frashrack ,open/ng--m—fm-"[
~Nominal center to

~Sees Detail £
iy

DEPARTMENT OF THE INTERIOR

i center of bars. L 4
o et e Relna¥i rOX.
b ([ ARPIOX. o Top of rack
| T 11
|
‘ =i s MRS £
L
o NUpstream face of rack
ey e e e e s o S | e s § rr
N ; L INSTALLATION
S ‘-Welded cross members shall
; S belocated at 1-4"centers
j\ ! and shall have minimum o shail i
: s I cross sectional erea of  install one ciip [ Tubing shall 7111
: & Ssquare inch. on € of each | space between
! [ bolt and concrefe.
= ; panel
I | R SRS | S | [ | N | S L AN
i i e R | o e P o ot e o
=
5
y W § ENPRE
,L[_ ——p Lg e
E
A= oo e = > -
I & 5
-+
DETAIL Z
= =i = S e S e | -
I S P O Y
I Tt LA i i F e T ; NOTES
| Trashrack may be Type I welded, commercial grating
) J conforming to Federal Specification RR-G-661a, except
7 . S !»—--:r the cross members shall be located as shawn on this
~Trash bars ~-Banding bar iz, Ly H_ drawing.
weld in place. Number of paneis making up the averall width of treshrack
is optional, but no panel shall be less than 12" wide.
z;'E?EAL —SGZIL'\?AI?VE;; The upsfre_am_ fgc/e”af the trashbars shall lie in a camman
plane within T 3.
See specificatians for:
Size of trashbars.
[ Width of trashrack opening.
H Br> " " Length of trashrack.
4 1 5
3 e 4\¥; _~ig Hole. Pravide 3 -three Nominal ter ¢ ELNTY
Bor 2isdr0-23 D N Jnit threaded expansion minal center td-center of bars (I arg
Lo anchar with hex. hd. cap
< screw and tubing.
Bent bars _7"’";*
2" dig.- - LA
J Y
FRVEY @ ALWAYS THINK SAEETY
2! ’;‘/_" UNITED STATES

SECTION B-B

I-]°8

CLIP

STEEL
ONE REQ'D.PER PANEL

BUREAU OF RECLAMATION

STANDARD DESIGNS

TRASHRACK
GRATING TYPE

. SUBMITTED. [ 5% ,,,,,,,,,,,,,,,,,,

DENVER, COLORADO, DEGC. 3, /958 l

40-D~-5651
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FOR
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Min. Radius R. 44" For Type"G"

_R_I
)
!

FIELD INSTALLATION

v
.

v

2.id i

TOLERANCES
"Width,Type A.

&>y
s

7 24 ! . '
%f/’//’///’//////‘%%‘%/’//’l’///g////////l//

L B L i

Type A=8inches T T T AR ST TR S T -
B,G and H=4inches

% 7

TYPES MGMANDMH"

7 47 7 2 G2 27 4

\
2

I/
//'//, b

Z

Y.

//'/// ?\/; i

1
i
!
1
!

TYPE "A”

@ ALWAYS THINK SAFETY

12-18-89] REVISED AND RETRACED.
D

" . UNITED STATES
Width, Type B,G,and H. DEPARTMENT OF THE INTERIOR

" I n

BUREAU OF RECLAMATION

-33 Web thickness,end bulb STANDARD DESIGNS
diameter, and wall thickness RUBBER WATERSTOPS

on center bulb,all types.

‘Diameter of center bulb, both

TYPES"A",'B,G,AND"H"

I.D.and O.D.,Types,A,G,and H.|rracep.E-Y:C:_ _recommenpen K-B.Keener

DENVER,COLO, 5-7~41 40-D-2867
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Second stage or
blockout concrefe

5

RECESS LESS THAN 3" DEEP

- oy Second stage or
!‘—’ M/ blockout concrete

m—— g

RECESS 3" TO LESS THAN 8" DEEP

Second stage or

ical obout
blockout concrete—. I/‘/Sy mmefrical obout &

Y

|

RECESS 8" OR DEEPER

TYPICAL BLOCKOUT REGCESS DETAILS
(Second stage cancrete shawn)

ANGLE OFFSET 2" OR LESS
-
G
o — 9

ANGLE, K OFFSET GREATER
THAN 2" TO LESS THAN 8"

ANGLE OFFSET 8" OR MORE
RESTRICTED MEMBER THICKNESS

TYPICAL ANGLE OFFSET DETAILS

OFFSET 2" OR LESS

r= Cover

OFFSET GREATER THAN 2" TO LESS THAN 8"

IR AR

OFFSET 8" OR MORE

OFFSET 8" OR MORE
RESTRICTED MEMBER THICKNESS

TYPICAL RIGHT ANGLE
OFFSET DETAILS

Edge bars across thickness of opening
to be same size and spacing as
corresponding wall ar slob bars.

-<1A

1

e A=
Z AN

dimension
1
over 18" ly— —_

<L§;JA
| N

—_— o

+.....

NOTES

Ties. edge, ond carner bors not required for openings 18" or less.
Far o recess deeper than 4" but not greater than ane half wall
or slab thickness, use carner bars in foce on recess side.

|—In walls or slabs over 18" in

same size and spacing
\ as carresponding woll

{ Max. size ¥6)—

MEMBERS LESS THAN L IN THICKNESS

MEMBERS GREATER THAN L IN THICKNESS
TYPICAL CORNER DETAILS

N

FILLET 12" AND GREATER

TYPICAL FILLETED GCORNER DETAILS
thickness, use tie bars, }— o —-T
or slob reinforcement //»i/‘: [

Corner bars—\

SECTION A-A

See corner bar table (Omit
at side of apenings
adjocent fo mass con-
4/ crete, floors ar beams.)

CORNER BARS

MEMBER EACH CORNER
THICKNESS |{INCLUDES BOTH FACES)

8" or less| 1-%5
9"Thru 2"l 2-%6
13" Thru 18" 2-#g
19" Thru24'|{ 4-%#g
25 Thru36"| 4-%9
37" Thru 48] 4-%10

Over 48 4-%i

MINIMUM ADDITIONAL REINFORCEMENT AROUND OPENINGS IN WALLS AND SLABS

GENERAL NOTES

UNLESS OTHERWISE SHOWN ON THE REINFORCEMENT DESIGN DRAWINGS, THE DETAILS AND NOTES
SHOWN ARE TYPICAL FOR ALL REINFORCEMENT DRAWINGS THAT REFER TO THIS DRAWING.

DESIGN:

Structural design is bosed on 3000 psi specified
compressive concrete strength ot 28 days with a
working stress of 1,350 psi, and working stresses
of 20,000 psi fension in reinforcement with a
specified minimum yield strength of 40,000 psi.

ABBREVIATIONS:

bf=bottom face br=bottom row bl= bottam loyer

t f=tfop foce tr=top row t1=top layer
nf=neor face nr=nearrow ns=neor side
ff="for face fr=for row fs=for side

es=each side
ew=each woy
ec=each corner
mi= middle layer

ef=each face er=eagch row

if=inside face  ir=inside row

of=outside face or=outside row
mr=middle row

Spc.= Space or spoces

eq. spc.= equally spaced, equal spoces

D=nominal diometer of reinforcing bar

uv=uniformly varying lengths of bors between

lengths shown
cl=cleor

SYMBOLS: — —
Bors shown thus — T~¥s@iz or . _T=¥6@71,
indicote a group af identicol bors equolly spoced.
o—==An open circle at the end of a bar indicates o
bend with the bar turned away fram the observer.
*——Aclosed circle ot the end of a bor indicates a
bend with the bar turned fowards the observer
Splices shown thus ==——_ indicate a lopped splice,
not o bend in the bor.

DIMENSIONS !

Dimensions are fo the center lines of the bars unless
otherwise shown. Cleor cover dimensions are
marked “cl”

COVER:
Place the reinforcement so that the cleor distance
between face of cancrete and neorest reinfarcement
is 1" for #5 bors and smaller and 2" for *6 bars and
larger; except provide o clear distance from face of
concrete placed ogoinst earth or rock of 2" where
member thickness is 9"or less and 3" where member
thickness is greater than 9", the clear distance
being to the design dimension line.
Reinfarcement poraileling canstruction jaints sholi
kove o minimum of 2" cleor cover.

BENT BARS:

Only billet steel shall be used for bars bent fo a
rodius of 50-bor diameters ar less.

Uniess lorger rodius bends are indicated on the
design drawings. all reinforcement requiring
bending shall be bent oround o pin having
the follawing diameter.

FOR CLASS 8B40

o
A

BAR NO. 51671891011 |145|/85

Standard Bends A PYI T Y] o0
Diameter of pin (in) |'& |22 |35 %3165 | 7 |9 (1011 {722
Stirrup ond Tie bends | , 1 gtlpt P

Diemeter of pinlin. 7|2 |25 451657 |9 0111

FOR CLASS B850

BAR NO. 3|45 6|7 18 |9]|/0il |45|i185

Standard Bends ! 3 I e
Diometer of pin (in) |25 |3 |3716 | 7 | 8 i0g)/l5 [25\/7 2%

Stirrup and Tie bends
Diameter of pin {in.)

£ 124 1341541 7 (8 Yot e
8 2 8 4 8|4 8

% Special fabrication for bends exceeding 90°aond far all
grades of steel with yield point of 50,000 psi.

REINFORCEMENT DOWELS:
Dowels may be indicated onthe drawing thus *#g (d).
Dowels sholl hove o minimum embedment and
projection equal to thot required for lop splicing
a bor of the same diamefter.

PLAIN DOWELS:

Ploin dowels ocross contraction joints shall be plain
bors painted with one coat of red lead paint. Twist
dowels fo break bond before final set of first concrete
placement. Immediately before the second concrete
placement, the prajecting holf length of dowel shall
be unifarmly caoted with o film of oil. Viscosity of
the oil shall hove o SAE rating of not less than 250.

STANDARD HOOKS :

Hooks sholl have 180° bends ond extensions of 4-bar
diometers but not less thon 24" parallel to the

main leg of the bar or 90° bends and extensions af
at leost 12-bor diometers. Hooks for stirrup and tie
anchorage only sholl hove either o 90° or 135° bend
plus on extension of ot least 6-bor diometers but
not less than 24" ot the free end of the bor. Radius
of bend to be as specified in table for bent bars.

A bar ( __o} with a standard 180° hook on one end
is referred to os an”4" bar

A bar (=) with a standord 180° hook on both ends
is referred to as a “B" bor.

PLACING:

Bors at small openings (mox.18") in walf ord slabs
may be spread aport not mare thon i times
the ber spocing.

Reirforcement moy be odjusted in the field fo clear
waterstops, keys, form ties, anchor bars, seals, recesses,
embedded metalwork, and conduits except in heovily
reinforced oreas. In such coses relocotion af the
embedded materials must be considered. In no case
should bars be bent to greoter than 6 to I slope.

Where possible, reinforcement shall be ploced fo
mointoin a clecr distance of at leost one inch between
the reinforcement ond anchor bolts, form ties, or
other embedded metoiwork.

Reinforcement parallel to anchor bolts or other embedded
metolwork shall be placed tfo maintain o cleor distance
of at leost I3 times the maximum size aggregote.

Reinforcement not fo be placed between or within
4 inches of main power leads.

SPACING:
The first and lost bars in slobs-and wolls, stirrups
in beams, ond fies in columns are fo stort ond end
al o maximum af one holf of the adiocent bar spocing.

SPLICES:

Unless otherwise shown the minimum length of lap for
splicing poraliel bars sholl be as given in Table A.

When reinforcing bars of different size ore fo be
spliced, the lap length shoil be governed by the
smoller diometer bar.

Splices are to be mode so that the given distances to
face of concrete will be mointained.

The minimum lap requirement “s” for non-porallel
bars sholl be as given in Toble B.

TABLE A
LENGTH OF LAPPED SPLICE "L",IN INCHES¥
BAR NO. L |BAR NO. L
o, %38 12 | #a 25
#5 15 #9 32
#6 18 | *o 41
#7 o | #y 51

* Stagger splices if bars are spaced closer than a cleor
distonce of 8-bar diameters or 8"

TABLE B
LENGTH OF SPLICE "S" FOR NON-PARALLEL BARS

ANGLE @ s

0°Ta 10° 0.5L
10° To 30° 0.6L
30°7Ta 50° 0.7L
50°To 65° 0.8L
65°T0 80° 0.9L
80°7To 90° 1.0L

/\‘9 ——$
_£’>_\;>r )
N

Provide o hoak if proper length
connot be obtoined by
bending and extending bar.

ACCESSORIES :
Bar supports, spacers and other occessories are not
shown on the design drawings. The recommendatians
of ACI 315-65 or other opproved supporting systems
may be used.

REFERENCES:
Numerals in porentheses ( ) following nates and
section letters or numbers indicate the number of
the drawing upon which the section or detail is
shown; for example (524} denates Drowing No.
557-D-524.
Unless otherwise shawn follow the recommendofions
estoblished by American Concrete Institutes
Manua! of Standord Proctice far Detailing Reinforced
Concrete Structures”(ACI 315-65).

7- 3-67 RETRACED - PIN DIAMETERS REVISED
D- CAS

6-5-67 MINOR CHANGES, STEEL CLASS ADDED
D~ CAS

@ aLweys THINK SASETY

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAUY OF RECLAMATION

STANDARD DESIGNS
GENERAL NOTES

AND MINIMUM REQUIREMENTS

FOR DETAILING REINFORCEMENT

CLASS 40 AND CLASS 50

Wm._ H Wolf

CHECKEDFRREDM-CAS. apPROVED.

DENVER, COLORADS, — MARGH £8, 1566 40-D-700
N ) . [ -} - 4
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_-Second stage or

| blockout concrete , GENERAL NOTES
,__Hy ""*”"\ﬁ' ]———‘_:1; - = _}_\ ) 1 . . e UNLESS OTHERWISE SHOWN ON THE REINFORCEMENT DESIGN DRAWINGS, THE DETAILS AND NOTES
[—_ i P e e I | LS B 1 ST T W . SHOWN ARE TYPICAL FOR ALL REINFORCEMENT DRAWINGS THAT REFER TO THIS DRAWING.
[ 1 - . . . - - .
W sCovers 0o T s Cover S J[ - Cover = - Cover DESIGN: ) ] REINFORCEMENT DOWELS: SPLICES:
: ERIvY o R L ¢ RPN 2 Structural design is based on 3750 psi specified Dowels may be indicated on the drawing thus # 8 (d). Unless otherwise shown the mimimum length of lap for
B ' compressive concrete strength at 28 days with o Dowels shall have a minimum embedment and splicing parallei bars shall be as given in Toble A.
RECESS LESS THAN 3" DEEP OFFSET 2" OR LESS working stress of 1,700 psi; and working stresses projection equal to that required for lap splicing When reinforcing bars of different size are fo be
of 24,000 psi ftension in reinforcement with a o bar of the some diameter. spiiced, the lap jength shail be governed by the
el (" Min ~Second stage or Cover specified minimum yieid strength of 60,000 psi. smalier diometer bar
. blockout concrete | $”‘ Splices are to be made so that the given distances to
%_LW - - . face of concrete will be maintgined
! / o Adie ~ . - S MEMBERS L PLAIN DOWELS: The minimum lop requirement 's" for non-parallel
v ; = -,J L : - Lz e ——= ABBREVIATIONS: Plain dowels across contraction joints shall be plain bars shall be as given in Table 8
T H7L+b Cover~ r‘ﬁb‘b* ol Y _LJ—'ub;—J Gl - _ e, bf=bottom face br=bottom row bl=boftom layer bars painfed with one coot of red lead paint. Twist
' S : e Lo 2 : tf=top face tr="top row t1=top layer doweis fo break bond before final set of first concrete raAB
. " \ f=near face nr=near row ns=near side locement. Immediately before the second concrete LE A
RECESS 3" TO LESS THAN 8" DEEP " d a . p y
OFFSET GREATER THAN 2" TO LESS THAN 8 ff="far face fr=far row fs=far side placement, the projecting holf length of dowel shall LENGTH OF LAPPED SPLICE "L", IN _INCHES¥
Second stage or Symmetricai about € ef=each face  er=each row es=each side be uniformly coated with a film of oil. Viscosity of BAR NO. | L jBAR NO| L
blockout concrete - ... - if=inside face  ir=inside row  ew=each way the oil shall have a SAE rating of not less than 250, o Jf,4 Faa :
of=oufside face or=outside row e c=each corner ‘_3 i B 3
mr=middie row  mi= middle layer #4 18 #g 4|
SpC.=Space or spaces #s5 23 #10 46
— eq. spc.=equally spaced, equal spaces STANDARD HOOKS: g 27 #; 54
= = D=nominal diameter of reinforcing bar Hooks shal! have 180° bends and extensions of 4-bar #; 32|
uv=uniformly varying lengths of bors between diameters but not less than 2% parallel ta the -
o MEMBERS GREATER THAN L IN THICKNESS lengths shawn main leg of the bar or 90° bends and extensions of 5 Stagger splices if bars are spaced closer than 8
e ! ¢l =clear at least 12-bar diameters. Hooks for stirrup and tie inches or 8 bar diameters, whichever is greater.
’ @ TYPICAL CORNER DETAILS anchorage anly shail have erther o 90° ar 135° bend
: plus an extension of of leost 6-bar diometers but TABLE B
SYMBOLS: ——= nat iess than 2% at the free end of the bar. Rodius LENGTH OF SPLICE "S", FOR NON-PARALLEL BARS
RECESS 8" OR DEEPER Bars shown thus . 2 ~~#g@iz or — _L==F5@ 7Y, af bend to be as specified in table for bent bars. ANGLE a s
indicate a group of /denffca/ bars equally spaced. Abar (=) with a sfundard 180° hook on one end . P
e s °e==—An open circie af the end of a bar indicates a is referred ta as an "A" bar 0°To 10 L 0.5L
TYPICAL BLOCKOUT RECESS DETAILS B ] b bend with the bar turned away from the abserver Abar (& o) with o standord 180° hook on bath ends 10°To 30° | 0.6L
(Second stage concrete shown) “ i *=—Aclased circle af the end of o bar indicates a is referred to as a '&" bar 30°To 50° 071
bend with the bar turned towards the observer
- owa ) °To 65°
4 = Splices shawn thus =——_ indicate a lapped splice, ﬁ_‘500 0 655 — -0 8‘L ffffff
| R not a bend in the bar. PLACING: | 6977080 0.9¢
} ] - — - - = _:( Bars ot smoil openings (max.18") in wali und slabs 80°To 90° .ot
g T [ m—— may be spread apart not more than i) times
N “cover —— . R the bar spocing. _ v _ \
— OFFSET 8" OR MORE DIMENSIONS : } Reinforcement may be adjusted in the field ta clear >
ANGLE OFFSET 2" OR LESS RESTRICTED MEMBER THICKNESS 7 Dimensions are fo the cenfer lines of_ the bars unless waterstops, keys, farm ties, anchar bars, seals, recesses, N S—
\ atherwise shown. Clear cover dimensions are embedded metalwork, and conduits except in heavily & l
o | 3¢ TYPICAL RIGHT ANGLE marked "cl" reinforced areas. In such cases relacation of the — N /
e o ¢ —/\ OFFSET DETAILS embedded materials must be considered. in na case ,ti »
¢ - . - ~ should bars be bent fo greater than 6 fo | slope. i
o I o Where possible, reinfarcement shall be placed to Provide o book if ienath
| o 2 a COVER: maintain o clear distance of ai least one inch between roviae g HooK I P;%per lengih )
ANGLE OFFSET GREATER : NV S Place the reinforcement sa that the clecr distance the reinforcement ond anchor bolts, form ties, or ZG”ZOT be me”;e d'y /
THAN 2" TO LESS THAN 8" J_L J = between face of concrete and nearest reinforcement ather embedded metalwork ending and extending bar —
0.7t D\> { is 1% for ¥5 bars and smaller and 2" for *s pars and Reinforcement parallel to anchor bolts or other embedded
2 larger; except provide a clear distance r’rom face of metalwork shall be placed to maintain a clear distance
Fdae bars ocross thickness of openi " cancrefe placed against earth or rock of 2" where of at least i3 times the maximum size aggregate. AGCESSORIES :
/ fg be same size anJCs;:cSing as penmg FILLET 12" AND GREATER member thickness is 9" or :ess and 3" where member Reinforcement not to be placed between or within Bor supparts, spacers and other accessories are not
i . thickness is greater than 9', the clear distance 4 inches of main power leads. shown on the design drawings. The recommendations
| corresponding wall ar slab bars. TYPICAL FILLETED CORNER DETAILS being to the design dimensian line of 4Ci 315-65 or other opproved supporting systems
"<‘|A o s Reinforcement paralleling construction joints shall may be used
,—7/n walls or slabs over 18" in : o have a minimum af 2"clear cover.
‘] ! thickness, use tie bars, I o T SPACING:
{T i same size and spacing 9 S The first and last bors in slabs and walls, stirrups
T as corresponding wall T N in beams, and ties in columns are fa start and end REFERENCES: , .
I war sigb re/n#forcemen t e I_q BENT BARS: af @ maximum of one holf of the adjocent bar spacing. Numerals in parentheses { ) following notes and
! (Max. size ¥6)——— B RN Only biilet steel shall be used for bars bent fo a section letiers or numbers indicate the number of
L \/ et l i R radius of 50-bar diameters ar less. the drawing upan which fhe section or detail is
_,Z ;.l_ _ |/ Corner bars— | | Unless larger radius bends are indicated on the shown; for example (524) denates Drawing No.
; design drowings, all reinforcement requiring 557-D-524 )
I\ Lesser | bending shall be bent around a pin having Unless otherwise shown follow the recommendahons
the fallowing diometer. established by American Concrefe Institute’s
dimensian . "Manual of Standard Practice for Detailing Reinforced
‘__“"’ over 18" fop— — SECTION A-A B8AR NO. 3lalslelzlalaliolimsiiss Concrete Structures (AC/3I5 65).
\’;/;J A f._/& Handord Bends \ot| 3|32 6 | 7| & |iogiit a2 i7" eaf
. NJ |7 —-See carner bar table (Omit Stirrup and Jie bendsy ;7 | 51| 31151 F1t e
ANGLE OFFSET 8" OR MORE J / O s of oot S( Diomerer of pin find| '6 |22 |35 571 7 | 6 J04 115 125
RESTRICTED MEMJIER THICKNESS —_— — _— ; pening GORNER BARS —— —
adjacent fo mass con- WEWBER EACH CORNER sxSpecial fabrication for al! bends.
crete, flaors ar beams.) THICKNESS |(INCLUDES BOTH FACES)
TYPICAL ANGLE OFFSET DETAILS l \£ ’~/ W
8" or less | 1-*5 @ auwevs Tuink SAFETY
' Thru 12"| 2-%6 UNITED STATES
13" Thru 18| 2-*g D OREAS e Rl anarion "
NOTES 19" Thruod'| 4-%g STANDARD DESIGNS
Ties, edge, and corner bars not required far openings 18" or less. 25" Thru 36"| 4- 79 GENERAL NOTES
for a recess deeper than 4 bput nmf greater than one half wall 37" Thru 48" | 4-%10 AND MINIMUM REQUIREMENTS
ar slab thickness, use corner bars in face on recess side. . =
Over 48" 4-*11 FOR DETAILING REINFORCEMENT
CLASS 60
MINIMUM ADDITIONAL REINFORCEMENT AROUND OPENINGS IN WALLS AND SLABS /
}a«,& - /H,z
orawn K47 e suBMITTED /I O ST ]
TRACED_ _ _D.L.D. _ _ __ RZCOMMEI\;ﬁED‘ ‘.2[ Q -
orecneoll EH/ LML G pproven.  L57TF K> e AANA TN
CHIEE ERGINEER
DENVER, COLOMADO, JUNE 20, 1967 i 40 - D - 6' 2 3
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_—Cement mortar bond

Inside foce---~

TYPE A

{For use with unreinforced irrigation pipe only)

@ aLwavs THink SAFETY

uNITED STATES
DEPARTMENT OF THE INTZRI0OR
BUREAU OF RECLAMATION

STANDARD DESIGNS

PRECAST CONCRETE PIPE JOINT
UNREINFORCED BAND
TYPE A

prAawN_M:-K.B. _ _susmiTrep _FE. Rippon |

TRACED_E.Q.L.  RECOMMENDED K B.Kes . sr__ |

cHECKED PW.T. approvep_W.E.Blomgreén
ac HIEF ENGR.

DENVER, COLO., DEC. 2, 1952 E40«- -5241
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“>f--Reinforcement

A7 A ,
Inside cement mortar joint, hand ~ -° ‘-Cement mortar joint ~---Inside face
packed for 24"dia. and larger----- for 21"dia. and smaller.
TONGUE AND GROOVE JOINT
TYPE B
r‘;;j ___j, ————— Reinforcement 2"x 2-#12x#12
Welded wire fabric
]
£ '

s z—-Reinforcement

[y

T 0. 0. 06 ..0.0.0.4_. 0,0

.

U . R O . . A —
Inside cement mortar joinf, hand /// Inside /, 'n 2'4,’56;;/ CHANGED PIPE DIAMETERS IN NOTES
packed for 24"dia. and larger. ===~ faces |- jgze! | rETRaceD
SELF-CENTERING JOINT
TYPE B-/ BUREAU OF RECLAMATION

STANDARD DESIGNS

PRECAST CONCRETE PIPE JOINT
REINFORCED BAND
TYPE B AND TYPE B-|

DIA OF PIPE 12”10 20"|21"T0 24"|27"T0 33"|36"T0 45" 48"10 51°|54"T0 60"\ 6370 96"

MINIMUM
THICKNESS (t)

" TRACED_R.P.W. _REcomMMENDED_ K.B. Keener

2" CHECKED_P. W.T. _arProvep_ W.E.Blomgren

ACT. CHIEF ENG'R.
DENVER, COLO.,, DEG 2,1982 40-0.5242

®|cn

”° —311 ) _l_" _I-"

By
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One or more layers as required

Collar---<_

. -~The amount of circumferential reinforcement

in the collar shall not be less than that required
for an equivalent length of the adjacent pipe.

~~Calked ycrd joint
- }'._— "-/—E«""CU

145

'.':‘.‘4:‘. o

lking space

.k -Reinforcement
£

i

!

.ot ‘-0~O~,0.-Ui..q..o.-.o~__¢¥
o ‘.,..~‘-.',.‘-...‘A‘~’ b

!

s
Y

.‘ t-}

&)

. 7
Inside face----*

TYPE C
(Collared joints for cut pipe are similar)

TABLE FOR COLLAR DIMENSIONS

DIA OF PIPE 6"T0 15" 18" 21" 24" T0 45" 48"T0 63" |66"TO 72" |78"184"190" 96"
min. THICKNESS (81| 12" iflef| 24 27 4" |5 |65 | 7"
MIN. LENGTH (L] 6" 5" 75" 9"
MIN. GALKING SPAGE 2" i

“~~-../nside cement mortar joint,
finish smooth

@ auwavs THINK SRFETY

UNITED STATES
DEPARTMENT OF THE INTERICR
BUREAU OF RECLAMATION

STANDARD DESIGNS

PRECAST CONCRETE PIPE JOINT
CALKED cg;yggfgf COLLAR

TRACED. .E:9.L- -RECOMMENDED ./,Jef.’i LiLger
o~ P E
CHEGCKED PH# I~ _apPrOVED. . A 54
$SZ CHIEE. ENO

DENVER, COLO. DEC. &, 1952 i B
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Contraction joint. Paint
fo prevent bond---. P Elliptical hoops

7 ~-Longit. bars

- Fi--variable

+2
—--=~{--~ 9" Rubber waterstop < R s i
This [ Ay !
Y T\ e 12"
/ " LN 1 ‘\ "
L Elliptical hoops. Same el ‘_6;,,* i ~--- 2% Bars. Space same as
gD f‘l;’fl'? fﬂoi_ge{/,/"’/?ef;;?a/ barrel / we=10p —> longitudinal bars.

SECTION A-A AT CONTRACTION JOINT

l o ' NOTES
_______ 2L L T | Contraction joints at 25'¢ intervals, and at connections
Sl with closed fransitions.

. SCALE OF FEET See Dwg. 40-D-2867 for details of 9" rubber walerstop.
«/
4

HALF SECTION oF BARREL HALF SECTION oF BARREL
AT JOINT THIS DRAWING SUPERSEDES DWG. 40-D-3344.

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

STANDARD DESIGNS

MONOLITHIC SIPHON BARREL

ELLIPTICAL HOOP REINFORCEMENT
CONTRACTION JOINT wiTH RUBBER WATERSTOP

§3 DRAWN__ _FR.PA. ______ susu/rrzo__M _______

b4 e lalci -

e LI S 1Y  —— ﬁzcouusﬂosa_m ___________
“a cMEcxzn_s_l_Mm..-APPnovm____x_ 277 clan~
so- CHIEF ENGI.

@ ALwAYs THINK SAFETY [uo DENVER, COLORADO MARCH 16, 1951 l 40-D-5129
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HALF SECTION oF BARREL

9" Rubber waterstop

v

AT JOINT

Segmental
_{

Omit segmental bars and substitute
circular hoops of same size as largest
segmental bars in corresponding face----_

.~Contraction joint. Paint
N to prevent bond.

HALF SECTION oF BARREL

€ auwavs Tuink SAFETY

N Ay
bars---~, L‘*W**. / 9" Rubber waterstop
] : AU
B
&
=
A N 5 AT S NN SR W |
) = NI T -
Circular hoops at i {7 i ~~--Longit. bars
reqular spacing~* _%41"*&_’5
! ~>:42—”t<—

SECTION A-A AT CONTRACTION JOINT

1 o] | 2 3
Lol | i i

SCALE OF FEET

NOTES

Contraction joints fo be at 25'+ intervals and
at connections with closed ftransitions.
See Dwg.40-D-2867 for details of 9" rubber waferstop .

THIS DRAWING SUPERSEDES DWG. 40-D-3164.

12-27 54 [
D ai? CHANGE REINF. NOTE BY 233

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
STANDARD DESIGNS

MONOLITHIC SIPHON BARREL

TWO LAYER REINFORCEMENT
CONTRACTION JOINT wiTH RUBBER WATERSTOP

T Jorawn_ . RPA ______ SUBMITTED . _ P

{f,g TRACED. ../ RT.S. ______ RECOMMENDED - TFXL= £ YV £ T boeier e

Ko GHECKED--?:[_)KQ.%_“!_%.;__APPROVED__{/;‘_ZZ'AZZ‘;;_/M”‘__":&_~,_

~ - CHIEF ENGINEER .
Q

w3l DENVER, COLORADO  MARGH 16,951 I 40-D-5130
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