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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 ~1anual, 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 TilEY SHOULD BE REVIEWED TO DETERl-lINE WHETHER THEY 
ARE APPLICABLE. IF NOT APPLICABLE, NEW DRAWINGS SHOULD BE DEVELOPED. 
TIle use of drawings in this report in no way relieves the design 
engineer of his responsibility to prepare functional, economical 
designs. 

The August 1970 reV1Slon 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 ~1arch 1968 printing. 



PART I 

REUSABLE BASE DRAWINGS 


File 
number Title of Drawing Page 

CHECKS 

C 100.10 Concrete Checks - Type 10 1 

C 100.20 Concrete Checks - Type 11 2 

C 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 110.02 Check Drop - Type 2 6 

C 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 Drop - Type 10 13 

C 111. 02 Check Drop - Type 2 - With 14 
Movable Weir 

C 111.03 Check Drop - Type 3 - With 15 
~1ovab1e Weir 



PART I - Continued 

REUSABLE BASE DRAWINGS 


File 
nwnber 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 
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PART I - Continued 

REUSABLE BASE DRAWINGS 


File 
Number Title of Drawings Page 

C 124.00 
 Concrete Vertical Drops 28 

C 125.00 
 Pipe Drop 29 

ENERGY DISSIPATORS 

C 130.00 Stilling Pool 30 

C 131.00 Baffled Pipe Outlet 31 

C 132.10 Baffled Outlet - Types 1 and 2 32 

C 132.20 Baffled Outlet - Types 3 and 4 33 

C 132.30 Baffled Outlet - Types 5 and 6 34 

C 132.40 Baffled Outlet - Types 7 and 8 35 

C 132.50 Baffled Outlet - 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.O. - Type 2 39 

C 142.21 C.H.O. - Type 2 with Road 40 
Crossing 

C 142.40 C.H.O. - Type 4 41 
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PART I - Continued 

REUSABLE BASE DRAWINGS 


File 
number Title of Drawing Page 

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

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

WEIRS 

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

C 144.20 Concrete Weirs 45 
Capaci ty 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 
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PART I - Continued 

REUSABLE BASE DRAWINGS 


File 
nwnber Title of Drawing Page 

C 146.40 Pipe Division Box - 54 
Types 7 and 8 

C 146.50 Pipe Division Box - Type 9 55 

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 150.30 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 
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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 
3011 to 60 11 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 
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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. 50 Pump Discharge Line Transition 84 
15" 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 
1211 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 90 
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 
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PART I - Continued 
REUSABLE BASE DRAWINGS 

File 
number Title of DrawinlL-- Page 

C 163.10 Blowoff - Noncylinder Precast 95 
Concrete Pipe 

C 163.20 ~Ianhole 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 

MISCELLANEOUS 

C 190.10 Typical Protection 103 

C 190.20 Weep Hole 104 

C 190.30 Rubber Waters top Intersections 105 
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PART I - Continued 

REUSABLE BASE DRAWINGS 


File 
number Ti tIe 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 !>lax. 


C 190.60 Fence Crossing 108 


C 190.70 Fencing Details - Steel Posts 109 


C 190.80 Fencing Details - Wood Posts 110 
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PART II 

STANDARD DRAWINGS 


File 
___num__ b_e_r~__________________ T_it_1_e __ o_f __ D_r._a_w_i_n~g~________________ P_~

103-D-1056 Pipe Earthwork Details - Precast III 
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 Oetai1s - 116 
Pretensioned Concrete or Steel Pipe 
Earth or Rock Excavation 

103-0-1062 Pipe Earthwork Details - 117 
~1onoli thic Concrete Pipe 
Earth Excavation 

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

103-0-1064 Pipe Earthwork Details - 119 
Monolithic Concrete Pipe 
Earth or Rock Excavation 

40-D-6036 Pressure Pipe - Typical Trenches 120 

103-0-1044 Flap Valve Weeps 121 

103-0-828 Typical Unlined Sections for Canals 122 
and Laterals 
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PART II - Continued 
STANDARD DRAWINGS 

File 
number Title of Drawing Page 

103-0-1043 Typical Earth-Lined Section 123 

103-D-1042 Properties for Concrete-Lined 124 
Canals - Standard Sections A-I 
and A-2 

103-D-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 

40-0-5927 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 

40-0-6022 42" Two-Rail Handrail 133 

40-D-6023 42" Three-Rail Handrail 134 

40-D-6002 16" Steel Ladder 135 

40-D-6003 IS" Steel Ladder 136 

40-D-6004 IS" Steel Ladder 137 
Pipe Side Rails 

40-0-5931 Pipe Safety Barrier 13S 

40-D-5651 Trashrack - Grating Type 139 
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PART II - Continued 
STANDARD DRAWINGS 

File 
number Ti tie of D£awing Page 

40-D-2867 Rubber Waters tops - Types A, B, 140 
G, and II 

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

40-D-6123 General Notes and Ninimum 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 Nono1ithic Siphon Barrel - 146 
Elliptical Hoop Reinforcement -
Contraction Joint with Rubber 
Waters top 

40-D-5130 Monolithic Siphon Barrel - 147 
Two-Layer Reinforcement -
Contraction Joint with Rubber 
Waters top 
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:,'6{:""",: ... -Precast concrete 
" f/! deck. 

TABLE OF LOCATIONS AND ELEVATIONS 
't 

{-~£=~-1,(nnfil
I{Std pipe handrail, for ·r-lwJ

details, see 40-D-6022---

'Structure wall, 

reinf not shawnPrecast concrete 

SECTION D-D 

Extend cJiaff verhcally or 
h~rizon ta//y with unreinforced 
concrete as dlrected.-·--------

SECTION fj-B 

directed on 
sheets to (Jf'0Yide firm 
bearing surfaces for precast 
concrete deck. 

SECTION C-C 
,./f' Std. pipe 

NOTES/ handrOiI post 
For general notes and minimum requirements for detailing 

reinforcement, see 40-D·6123. 
Thickness of concrete to vary uniformly between dimensions shaWl/.PLAN i<-- -------- -- --- ------- 5 - -- ------ --- - - -------~ 
Transverse bars to be contintJOus'in wails and floor.-1--' - ___________________ _ 
Place grouting mortor as directed on top of asbestos- sheets to 

"6 provide firm bearing sarfaces for precast deck.-"., 
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_t_~_&---------~r----------------4~.------------------~'~ f-<--- r~-··-...: r. 6" Anchor bolts with sqJare heads, 
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6-0 18'-3 5-9 2'6" 
7-0 19'-9 6'-3 2'-6 

IEST/MATED QIJtW TI TIES 
REFERENCE DRAWINGS 

MISC.
CONe. liE. S~EL TYPICAL PROTECTiON _________ • __________ • ______ _t, CU. YDS LlIS. 

~1l', ;·l~~~ METAL 
~ LSs'bSMi';\ .Nc,rrnal 

5"+_ ,"" . '-~ 6 6 2.8 330 65 
Assemble go te Juid"~ - -.- <' - .;. _, . 6 6 

~-

3.2 370 195 
with flathead bolts . / 

6 6 3.8 430 2/5 
TYPICAL SL IDE GATE ASSEMBL Y 6 8 5.9 540 235 , 

6 6" 3.5 __ 410 210 

,( {I DiD. X 5 '1 HC:Jded 
 6 6 4./ 470 2~Prolection--- < anchors, weld to angle. 

6 8 6.2 580 245Max.Minimum 3 anchors required', 
UN/ TED STATES7 8 7.4 670 

--1'--285 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATiONReinf 6 " 6" 4.3 490 1-__~5->i t, C<
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~ ...... "\ f \ ISECTION A-A 6 8 6.8 640 .320L-,-'- L: r<--- --,l-----c + (2 2")-----.~ 730--- -'3458 8.0 ~ ~A WN_~ ~:...K'....: ________ $V8MI TTI!O -_ --- - ________ ------- ... -------t'-, L ~ Mm., &Max 1 
rRAC£O ___ _ ~..:..:!~~:...~ __ R£COMMirNOI!O ______-'- _____________ -.G----

GATE FRAME GUIDE DETAILS o
Q =He:CJ«~O ___ _ -'"" _______ APPI'tOyf!D ______....______ ~------_--------_ 

(2 REO UI·qEO) " When a gate of speCified height is not available OHIIr'. ""''''' ....... • Pt"'''''CH 


a gate with next greater available height sholl be used O(£NVIlFf. COL.OI'I..600 
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SECTION C-C 
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:'___ ;-<-- ---- - - -.--- -1---- -----__>t+{O!.~f_ -- - -- --1---- -- --- --->-<. 

-L t'x 6" Anchor bolts wilh 

~ 
-2;; 

, 

'~ _____ 
______________________ _ 

J-:''!:!''!~ !.~'!.'! p~~~'!'!'!':'!.a~~!..e:.!:!~~'__ __ 
'-

, 2;f"- - -
" 

NOTESy__ 1 .... --____ 

square heads, hex nuts 
and cui washers PrQject If';

,:
:{ 

.-IFStd. piper~~-- For general nates and minimum requirements for detailing 

, I B 
 handrail past k-- -x- - ->k- - -x- - -~-~-l- ~ ->-k- -- x-- ->-l-<- -- x ---,j ~: r-[ ~ reinforcement, see 40- 0- 6123.I III PL A N 

'"' 10 K-. ->ll ~ ---,+- Outer face tans verse bars to be continuous in walls an(f floor. 
PLA N OF PRECAST CONCRETE DECK ; ~~- t- -::~ ~ -- Remf i6 Thickness of concrete to vary uniformly between dimensions 

- J3~-- ~! 1/ I shawn. 

WATERWAY 

I-- 

ELEVATIONS 
STATION STR·I 

Na , Q REMARKS 
A B C 

I 

i 

, 

(L!..Min~ 
- -. -i 1Mo ; i '\ 

16 "J \ 

Precast concrete deck, 
remfarcement nat shawn" 

'-----If'Std. pipe handrail 

-3'-d~--k -0 

!f4@IO, Each face; bend vertical 
IIl::::i===~==iL::4l--i_'5bacs into 10 wer layer of floor JoP of bank 

~~-~i It- elnforcement. 

~------------------L------------------~ 
SECTION A-A 

(f Dia. x 5" Headed anchors. Weld to angle." 

--=-±c+.-t-

~::::.:~; 

. ',~/; 

8 Plate' >-<'---7--3-< Place grouting mortar as directed on top of asbestos sheets 
to prOVide firm bearing surfaces for precast deck.PIPE HANDRAIL POST CONNECTION DETAILS 

Set Elevation B so that top of check wall is at Control 
Water Surface Elevation. 

Gate frame height measured from <£ of gate opening. 

-Top of bank 

<i '-E/. A 

"I' ,'''''' 

Assemble gate guides 
---with flathead bolts 

STR. MAX 

~:.::* 
SLIDE GATES STANDARD DIMENSIONS ESTIMATED QUANTITIES 

REMARKSNO. Q *WIDTH X 
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HT. 
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CONe. 
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RE. STEEL 

L8S. 

MISe. 
METAL 

L8S. 

I 74 4211 x 36 11 7' 7'-10 11 3'-2' 7 1_d' 21'-4" 61 _ g /l 9.1 930 410 
2 86 42"x 42" 7' 7l /011 3'-8 7-6 22-10" 7c3 10.1 /030 440 
3 98 4211X 48 11 7' 7:"/0 11 4-J" 8'-d' 24'-7' 7!..ld 1t.3 1/4-0 480 
4 I/O 42"x 54" 8 7LIO 

IJ 4-'-9' 8-6 26 -I" 5'-0" 12.4 1250 550 
5 84 48 11 x 36 11 7' aL/O" 3'-3" 7-0" 22 -7 7'-2" 9.5 980 430 
6 98 48" x 42" 7' "8!.../O" 3'-9" 7-6 24'-1' 7'-8" 10.6 1080 460 
7 112 48" x 48" 7' a!..10 11 

141-3 11 8-d 25'-7 4'-11" 1f.7 1190 530 

8 '126 48 11 x 54u 8' S-..!/O" 4'-9'1 8'-6' 27'-1 " 5'-3 11 
12.8 1290 560 

9 140 48" x 60" 9' 8'-/0" 5'-3" ,0'-6/1 18" 28'-7" 5'6" 15. I 1510 710 

10 105 60 Ii X 36/1 7' /0'-10" i-3" 7-6 24 -7 7'-/0" 10.5 1090 530 
1/ 123 60" x 4211 7' /OLIO" 3'-9" a-o 26'- I" 5-0" 11.6 1200 610 
12 140 60" x 48 11 7' /0'-10" 4-3 " 8-6' 27'-7 " 5'-4" 12.7 1310 650 
13 158 60" x 54/1 8' 10'-10 11 4'-9" 10-6" 18" 29 -I 5-8" 15.0 1530 680 

14 175 60J1 x 60" 9' 10L10" 5'-3" 14'-d 3'-d' 30'-7 " 5'11" 18.6 1880 720 
15 147 72/1 x 42" 7' 12'-10" 3'-9" 9'-6 28'- !' 5-5" 13.3 1400 620 
16 168 7211 x 48" 7' 12'-/011 4-3 10-0 18 29'-7 5-9/1 14,§._ 1510 660 
17 178 72" x 51" 8' 12'-10" 4'-6" 13'd' 3'-d' 30'-4" 5-10" 17.3 1790 670 
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: , ~ ~ t -S!--:/0 Earth transJtlOn - '" 
'I ~ 

,-_=-i,~_-ll - ~ 
~------~---r-t~~~ ~ 

+ j 
I 

-~~ - -~--~-X--~------ -t<-----ff----

Ij"Std pipe handrail ,"or _ 
see 40~D~6022 ------

Precast concrete deck- -

L_ .._ 

,-ft4 Bars @ 8"both ways. 
extend into cutoff 
wall. 

concrete 

, ____.-Jt4Longlt. bars from 
floor and wa". 

TABLE OF LOCATIONS AND ELEVATIONS 

detOils 

'- Extend cufaff vertically or 
horizontally with unreinforced 

as directed. 

SECTION B-B 

deck 

_L~_~ ___ : : __J _ 
-~t/~ ->j t21'-<- SECTION C-C NOTES 


SECTION D-D 
 /-11''0/0 Std pipe For general notes and minimum requirements for d.etailjt!g
Reinr not shown--., , handrail post reinforcement, see 40-0-6123.,PLAN ~--- --- ------------------..., -- --------·s ----- Outer face transverse bars, to be continuous in walls and flq(Jrs. 

Thicknesft of concrete to vary uniformly between dimension$ 
shown. 

Place grouting motar as directed on top of as!Jestos. sheets to f/'1tll jur
provide firm bearing surfaces for precast deck. 

Set Elevation a so that top of check wall IS at Control Water 

C_ i"x 6" Anchor baits with square neads"" Surface Elevation. 
hex. nuts qnd cut washers. PrOject 12 Gate frame height measured from ( of gate opening.

PLAN OF PRECAST CONCRETE DECK 

PIPE HANDRAIL POST CONNECTION DETAILS 

r SLIDE GATE 
ISTR. MAX 
I No. Q. (WIDTH X )jFRM 

HEIGTH*). HT. 

I 10 36"X 12" 5' 

2 15 36"X 18" 5' 

3 21 36"X 24 6' 

4 26 36"X 30" 6' 

5 21 48 11x fa /1 5' 

6 '28 48";x24" 6' 

7 35 48"x 30 " 6 

8 42 48"X36" 6' 

9 35 60 'x 24" 6' 

10 43 60"x30 " 6 

/I 52 60"x 36" 6' 

12 42 72"'24" 6' 

13 53 72 "x 30" 6' 

14 63 72" X 36" 6' 

STANDARD DIMeNSIONS eSTIMATeD OUANTJnES 
ReAAF1K5MISC. 

B C L S )( e t, t. It, t, ~~~ REi:~EEL MflfL 

3'-0 14 6-6 10-6 4-9 24 8 6 24 6 3.7 440 180 
3-0 20' 6-6 12-0 5-6 24 8 6 24 6 4.2 500 200 
3-0 2'2" 7'-0 13'-6 6'3 24 8" 6 24 7 5.1 570 215 

3-0 2'8 7'-6 15'-0 7-0 2'-6 8 8" N 7 6.6 670 235 

4'-0" 21" 7'-0" 13'-3 " 6"2" 24 8 6 " 24 " 6 4.8 555 210 

4 0 2'-3" 7-6 14 -9 6-11 24 8' 6 24 
, 

7 " 5.7 630 230 
4'-0 2'-9 8'-0 16-3 7-8" /-6" 8 8 24" 7 7.2 735 245 
4-0 3'3" 8-6 17-9 5-7 2'-6 9 8 2-6 8 9.2 895 285 

5'-0 2'-3" 7'~l 15'-9 7'5 24 8 " " 6 24 7" 6.0 665 275 

'5-0 2 -9 8-0 17 3 5'5' 2-6" 8 8 24 7 7.6 77C 315 

5-0 3 ~3 8-6 18 -9 5-/1 2'-6 9 8 2-6 8 9.6 940 335 

6-d 2'3' 7'-6 16-9 7'11 24 8 6" 24 7 6.3 700 280 

6-0 2~9 8'-0 18'~3 5'9" /'-6" 9 8 24 7 8.2 800 320 
6-0 3 -3 8-6 19- 9 6-3 2-6 9 8 26 8 10.0 990 345 

REFERENCE DRAWINGSr 
TYPICAL PROTECTION __ ~ ~ ~ ~____________________ _ 

Assemble gate gUides ,/ 

with flathead brlts .. ·· 


TYPICAL SLIDE GATE ASSEMBLY 

f Dio. x 5" Headed anchors, weld to angle. 

/--1/ Minimum 3 anchors required~, 
 • ALWAYS 'AlinK SAfETY 

,,/ " 
/."./~ '-~'--'-~---'I--->--'" r'"-~--~," 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 


BUREAU OF RECLAMATION'
·t·o: ,":1<// rnn"~r~rM~f 
- -~;;:;:":~-',-,- __ !'.'U.~!9~ft.Qth_J¥PY~J'2_0!!t~c _---J 

: face of walls and floor i \\ ,7.f l' ------- CONCRETE CHECKS WITH 1.5' DROPL- ------~#4.@ll_Eloth _"!.oY~_!'2 J'2'2gC,r ___ J TYPE 13 
face of floor when I, Is 8 . r' ~-------c+(2'-l) .-------- ---------l 

, , 
DRAWN J?_.~ ~'- _______ SUI2MITT"IEO _______________________ _(_) Li Mh. 

g TRAC£O ____ t?:.':':..~-.... ____ /fECOMMIENOICO _______________________ _ 
~ ~ Mox. ':' When a gate of specific height Is not ovciloJ/e, a gate WithSECTION A-A 52o CHIECI<EO_____________ A.P,./fOV£O __ _next greater a vol/able heig7t sholl be used with appropriate frame heightGATE FRAME GUIDE DETAILS 

OIENVER • COL.ORA.DO 

ELEVATIONS 
WATERWAY STR. Q ISTATION 

NO. REMARKS 

r-----.--. 

A B C 

! 

~-

http:COL.ORA.DO
mailto:L-------~#4.@ll_Eloth


4 

Precost concrete deck- •• , 

concrete 
as dlrected------------

#4@12--/ 

K-6J ';>;

:rfu-1l;'J dffk 

Reinf not shown-: 

SECTION E-E 

)!4@ 8 Both ways, bend 
/ into walland floor 

, . 

from floor and is/opes _....,/ 

, 
:·Extend cut-off vertlcolly 

or horizontally 
unreinforced 
as directed. 

I,--Precast concrete 
TABLE OF LOCATIONS AND ELEVATIONS 

<:,. 
C) 

'" '" <:,-, :g .~"" It 
C) C)Q. ,.. <... '" 

~ "*~ .,,~
S <:.;::

C) C)It 

1 

j 

<... 

Q.~ <:~ C)-2 

0) 
I 

J 
A 

Extend cut-off vertically 
or horizontally with 
unrein forced 

L-A Flow 
with 

concrete
,"'·/r-Y--->---__ 

i 


f£SECTION B-B 
./- Precast concrete 

5':..j / deck. 
~ ~ . I' '" 
~ 

>r[~~SF~>++"f 
1______ ::t-") 

,, 

with graphite surfaces m contact -----------------------> 

,- Provide gmuting 
mortar as directed 
on top of asbestos 
sh'iers tc provide "Assemble gate guides with flathead bolts 
ficro bearing surfaces 
f, r precast deck TYPICAL SLIDE GATE ASSEMBLY 

: 

iDV8~ 
_lQQoD 

<0 

'Steel slide gates with flat 
bock seats and hand wheel 
lifts, gates not shown 

~~ 
:~ ___ LQ.Q~f.CLrjp
i transition1 

_.L_______ .i 

_______ Jk.----- 10 0' Earth tronsit/~n ---.o-
I' ' 

SECTION C-C 

->-j 10" 1-<- SECTION D-D ~ VlH'·.. NOTESPLAN ·r Dio. x 5"Heoded anchors. Weld '. 

0 

'" 
For general notes and minimum requirements for detailingto angle. Minimum 3 anchors required' L 1 Min.': IrDio. x 5" Headed anchors. Weld to angles. ~:.. 


Minimum 3 anchors required-"._ 1Max :""'..': ~ r see
reinforcement, 40-D-6123. 
: r-' ------~ 16:") " \ +___=__--:~--=- Outer face transverse bars to be continuous in walls~ ~,"",\ "tG 

and floor 

I I PI.;jxIO- -~ Thickness of concrete to vary uniformly between dimensions shown 
Precost concrete deck reint 

I _It-~i;'·jt";:"J-'~M~.d,"r l r(l" •. i-W'j-""rr::1l:-"jj'i"'lr:i j ,\: -.C-T/-- rr Std. pipe hcndroil , .~ ,.1- 1>-, I ' --£_,,-,'/' -(\,J Place grouting mortar as directed on top ofasbestos sheets to 
not shown----_. , ; I II II---{ --... Bar ;;--: .\ I , _~./ proVide firm bearing surfaces for precast deck. 

~ - M - ->-1 7" i-<---- 3'-d'':o_-- ~------------------- C+(2~2")---------------->: • ----- .' ( ,,- - - - -- - - - - - - - C+ (2'-2") - - - - - -.- - - - --,.: Set EI. B so that top of check wall is at control water surface 
'!4@IO Each face. Bend elevation.',>- Top of bank : ~:: GATE FRAME GUIDE FOR CHECK WALL .-.f.,) L j Min.--- .• GATE GUIDE PIERI :: - verticol bars into floor , ;% Max. 

FRAME FOR WALL Gate frame height measured from [ of gate opening. 
(ONE REaul RED) t I ~______.-~'--'-~T"~I 'tr=~~~TI; (ONE REaUIREa) 


/------#4 Longit @Io" spaced 

I along tronsv. bars .,--Control W 5 


Top of bank -',
~ 

'-r-J-
<0 

I 
.AIA I 

STR. MAX 

*~':: 
SLIDE GATES STANDARD DIMENSIONS EST. QUANTITIES 

CONC. 
CU. YDS. 

REINF. 
STEEL 
LBS. 

MISC. 
METAL 
LBS. 

NO. Q * WIOTH Ii 
HEIGHT 

FRM. 
HT. B C L M S X 

I 61 42'IX 3011 6' 7c/O" i-8 8'-0" 0 19'-/0" 6'-3" 10.0 960 380 
2 74 42"x 36" 7 7-10 3-2 8-6 0 21 -4. 6!-9/1 1/.0 1060 410...... 
3 86 421/x 42/1 / 7'-10" 3'-8 " 10'-6" 18" 22'-10" 7'-3 " 13./ 1260 440 
4 98 42"x 48" 7' 7-10" 4-3 13-0 " 3'-0 24'-7 " 7-10" 15.9 1520 

1650 

485 

5555 110 42"x 54 11 8 7-/0" 4"-9' 13'-6' 3'-0 26'-1 5'-0" 17.3 

6 70 48"x 30" 6' 8'-10' 2-9 8'-d 0 21-/ 6-8" 1/.5 1020 400 

7 84 48 1x36" 7' 8'-10' 3'-3" 8'-6"' 0 2l-7 " 7'-211 11.6 1130 430 

8 98 48"x 42" / 8'-ld' i-9 " 10'-6 /8 " 24'-1 " 7'-8" 13.8 1330 ._

1590 
.J6_0...... 

5309 112 48"x 48# 7 8'-10 4'-3 13-0 3-0 25-7 4-1/ 16.4 

r'2 126 48"x 54" 8 8'-ld' 4"-9" 13"-6" 3'-0" 27'-1 5'-3 11 
17.8 1710 675 

105 60"x 36' 7 Id-Id' J'-J" Id-o" 18" 24'-7 /-10" 13.4 1330 530 
1--'-'
~~ 60"x 42" / 10-10" 3'--9 13'-0" 3'-d' 26'-1 " 5'-0" 16.4 1620 610 

13 140 60"x 48' 7' IO'-Id' 4'-3 15'-0" 3-0
11 

27-7" 5'-4 " 18.9 1850 650 

I 

REFERENCE DRAWING , I TYPICAL PROTECTlON________________________________ _ fiji 
\~~'" 

I to - ;:
-DB" 'ji.; Level--., I 


Protection-----' 


t'x6"Anchor bolts with 
"-Protection (i) ALWAYS TlUnK SAfETYsquare heads, hex nuts n 

alld cut washers. 1~I~~i8~~~·~1Jn UNITED STATES 

DEPARTMENT OF THE INTERIOR 


BUREAU OF RECLAMATION 


->i Id' ~- ->1 8'1~_ PNWF: l' j •~ <./<', ..••.. +L___:'.4_'@Jg_JiOfjl_~a'y"s_jlJ._Quj§L[Q~e.._Q/_~0.lLS.g~1_f!9P.L ___J , CONCRETE CHECKS WITH 1.5' DROP('_______// :" .<:<" "::.:. 16: # 4 (aJ 10 both ways in inner face of floor : 
TYPE 14~----- ------------------ L - -- ----- -------- ---------~ '-Reinforcement 

not shown ,c When a gate of specified height is not available, a gate with next qrG'lter available 
height sholl be used with opprcpriate frome height. o DR A WN_ !V.:-4~·__ ______ S t.J 8MI T TEO _______________________________ _ .,.*,c Two gates required each check. TRACED _ _ ___c:':_.J~!,~ _ ___ RECOMMENDED _ ___________________________ _SECTION A-A PIPE HANDRAIL POST CONNECTION DETAILS o 

o CHECI<E.D__ _ ___________APPROVED__ ____________________________ _ 

u~~~~--~~~~----------__~OrH~'.~~~.~CA~N~A~L.~.~.A~N~C~H~--~ 
DENVER, COLORADO 

"j" Std pipe handrail, 

I 
-!---C-\.oo.--I--+--r--I- -1 

>J, I L 
-t~ ----L~--. 
: I 
I I 
~ I 
~ I 

, 
, 

I 
I 

~-r:I . 
I 

I 

! --J.-l--IL-- --+----+-:.-~,L-_++- "''1--t---~t___j 

t: 

, 

STR. Q 
ELEVATIONS 

WATERWAY STATION 
NO. A B C 

.t __ _ ;, 

REMARKS 

mailto:4_'@Jg_JiOfjl_~a'y"s_jlJ._Quj�L[Q~e.._Q/_~0.lLS.g~1_f!9P


, 
~ - ----- 5.0'--- --->+<- -- - -5'-0" -----,.;..:-----5.0' -------..j 

Handrail 
not shown-, ~-------r------J ; ! .....::-" .... _>

Earth transition : / B r~ ,

where reqUired------T-----~ " , : 1 


detolls--_ 

1 : 

Station shown an prafile-~<l~t:r -
.....____ ---~ ~T 

"I':";', :_1-

'1____ _
/ ~L-_~~_~___]_ 

, 6-: r-Cr- "'" <,D 
Gate frame guide, 

Assemble gate guides 
see with flathead bolts 

,, 
_Precast conc. deck 

TYPICAL SLIDE GATE 
SECTION C-C ASSEMBLY 

I SECTION F-FAr" 


A
A 

48"x 24" Steel slide gate with flat 
bock seat and hand wheel lift. ,/ <0 

Frome heigh! 5'. Gate not shown.---' /l Pipe handrail post connections, see details,
r--k- -------- -- ---/21-9 11

--------- -----~- -1 

B L~ 


Ii. 

I 
I 

f4 Edge bar 
: 1,24"Min--
\ . \ ... 

-' 

, 
,LExtend vertica Ily and I or 

/' laferolly wifh plain concrete 
,/ as directed 

I)..'.,,;::--~--==---=-~~---------+~ 
,,P 'l ,-- ---- - ---------

ELEVATION D-D~--
PLA N In1__ 

Q=15 C.F.S. MAX. 

- - - --5 c'0f'----- 
Precast concrete deck, 


reinf not shown- __ _ PLAN OF PRECAST CONCRETE DECK
__- -Handrail not -i" x 6" Anchor bolts with square 

~-=-~-..--- 5'- 0'':' ... ~~~ ->4 shown heads, hex. nuts, onp" cut 
, 

Top of banh 

.T-------MJlI~--~-'-:;:.,_~ 
N. W 5.) "i 
-----

" ! C'2"Coorse gravel ,i 
EI. shown on profile-·'..' 

" washers. Project 12 ,) 

Reinforcement 
not shown_,,, 

,-It Std. pipe 
" handrail post 

\ 

ESTIMATED QUANTITIES 

Concrete in structure___________________________ 3.5 Cu. Yds. 

Rein forcement stee I _____________________ . _____ 3 70 Lbs.


Top of bank-, 

I I 

Misce /10 neou 5 metol__ _________________________2 10 Lbs.f-------;--,----'L----
,-NWS. ,.-.i-

:1
I'"=, ! 

1_~___ 
I / I I 

NOTESfJ'Plate-/ [<--7 
11

-->] 
Chamfer all exposed corners f; unless otherwise shown. 

PIPE HANDRAIL POST CONNECTION DETAILS For general ,lotes and minimum requirements for detailing 
reinforcement, see 40 -0- 6123. 

If' Std. pipe handrails, for Gate frame height measured from If: of gate opening./·F Dio. x 5" Headed anchors, details, see 40-0-6022---- __ _ 

--- ---5'-lOf----

~-21-6!!-*-241!-, , 
, 

! 
;>-

- --/ 

/ weld to angle ~- -_ 

t~~-5 -- , 

/ 

'.... ' .... -- ..... 
j-<------2/-3!.!..+--

,,_;Lq f-----~, 

, " -~-....----
/i 

I _I""Reinf not shown-_" 
~ ,... 
~ :Bor4xt_~~ 

J.<- --- -- -1-- - -3 1 -10.'1- -- -- - --->i
\ 

GATE FRAME GUIDE DETAILS 
(2 REQUIRED) • ALWAYS TlUnK SAfETY 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 


BUREAU OF RECLAMATfON
Extend verticolly and/or 
laterally with plain 
concre te as directed 

ELEVATION B-B CHECK DROP TYPE I 
1 5 10 

I, II , I I 


DRAWN __ ~~"-,,!.________ ~ _SU8MITTED~ ___ _____________________ 

o TRACED_ _ t'I,:~,_q, ______ ____RECOMMENOED___ ________________ _SCALE OF FEET 

o CI-IECKEO _ ______________ APPROVED______ __________________ _ 

CHIEF CANALS BRANCH

SECTION E-E U DENVE~. COLORADO 





_____ __________________ 

6 

. . c~~~~~; ~'---------~J------5,-6"---- -T-----50' - ----I 
Earth tronsJilOn : //: : ' 


where requlred.--------c,- --- B ~ , 

,r: C r> <,D:" 

F.., 
~~~A-h---.+-';-i

E "+"'-'---............,E 

, ' 
/--~--~--,a -' , 

~ ~ 

' ,_---!--:-

~ Gate frame 
guide, see 

_d!~~i!~:, "" I 
--~- ~ 

y 

Station shown 
on profile.----

f-<-------

:? 
~ 

6 ->! ~- ->j r- 6 
 Handrai I not shown ____ >-	

Edge bor---, 

/
;--+-----c-----.'''---i 

/'Precost concrete-;1 deck 
y 

Station shown 
~ on profile.---

Assemble gate guides with--~A~+--~ SECTION C-C 
flathead bolts ------- 

48\24" Steel slide gate 
with flat back seat and hand-
wheel lift. Frame height 5'. SECTION F-F 

,,~Extend vertically and/or loterolly
Gate not shown ___________ ----  /",/ with plain concrete as directed) 

TYPICAL SLIDE GATE~--?~4J : I/. / 
#4 Edge bor~~m. l \ :.,..-	 ASSEMBLY 

- ------- - /3'-0"----- - - -- - - -

: " ~4Edge bar 1/// 

, 
- - -~6" ho-

..." ...., '(1F4 @12~~, , .." 
, 1'\ 

/' 

3-#4 As showne''" 

\ I 

- - 

1'-i-','--_-_--_--_-_-_--_-_--_--_-_--_--_--_-_--_--_--_-_--_-_---L,--J 
,J, Pipe handrail post connections see detai Is, 

- -=~=---=-=- --=--==-==- --- ---- -- ~ 
-L'----,k-------.l-------+__JP LAN 	 , 

Q= 15 C. F: S, MAX. ->-16" r ---- ---6'-0'c- - - -- -i""- ---- - - -6'--0'

PLAN OF PRECAST CONCRETE DECK 
Precast concrete deck '<-------5'-6"------->< SECT ION D-Dreinf not shown.--~, : 

: '-, _---+ Handrail not shown ,{Oia x5" Headed anchors, ESTIMATED QUANTITIESTop of 

// 

: 0" \ r 
. ::;" 

OW' .S:-t-o..... . 

II' 0,. ' (.,Q"
6 Fillet--; , #4@12") 

bonk--, 	 .- , " weld to angle ' __ 
,-Top of bonk Concrete in structure__ _______________ 3.7 Cu. Yds. 

- Y--- -,/ '\~"".,'<-----, Reinforcement steel. _______________ .400 Lbs. 
Miscellaneous metaL _______________ 200 Lbs.,--N, w. S.~=~~"'" Reinf not Shown-__~,' K---2'-5':",'----- 

, I-!'It: 
2" J).,:; I 

Bar 4d-", '-,; i ~ 	 i 
EI shown on proflle------	 , -.,j -I --- 

~·/i'coorse grovel ~-- --,,---- r----------' 

• 2 I ~------i'''------3'-8'---- ____ ~ 
NOTES 

GATE FRAME GUIDE DETAILS 	 Chamfer all exposed corners f; unless otherwise shown. 
Far general notes and minimum requirements for detailing

(2 REQUIRED)IF Standard pipe handrail; 	 reinforcement, see 40-0-6123.SECTION A-A
for detail, see 40-0-6022------, 	 Gate frame height measured from I: of gate opening.

-', I: 	 "IF Std. pipe 

N. WS.'-' 

E LEVA T ION 8-8 	

1)----
: '" 
~+ L . +---IH-lH*,1>*

J -:"'r -- t---ll'+--'-t-'-r-'----' 

R,;". "'F:'~~;I~. :""';/ P'" 

, ' 
~ /'~--7"--->1

fPlate/ 
~ r x 6' Anchor bolts with square heads, 

hex. nuts, ond cut washers. Project If 

PIPE HANDRAIL POST CONNECTION DETAILS 

sheets to provide firm bearing 
surfaces for precast concrete 

• lUUIYS TWlnK SAfETY 
UNITED STATES 


DEPARTMENT OF THE (NTERIOR 

BUREAU OF RECLAMATION 


CHECK DROP TYPE 2 

Of'lAIA'N__ __ __'!.'_S.:...I2· _ ___ ___Sl.JaM/rr~o_ __________________ ___ _ 

, 0 o rRAcEO_____C!.:~!!.______I't~COMM~NOt!:D_____ ____ __________ _ 
III, ! ! 

" i 2-£' Layers of asbestos sheet pocking. Graphite deck. '" " 
CH~Cf'l{~D __ __ ___ ... ~~ROV~O __	 _s!on one side only with graphite surfaces in contactSCALE OF FEET 

SECTION E-E 
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;,.,,----.. -5. 0' -----~---------f- 6" -------- ->-!<--- ---5.0' ----->--: 
I I I I 

Earth transition ~-- ----:;r--------~ i: 
where reqUired---- ________ ~-----/ Brt-- Cr>- -<,0 ; : 

6'~~ ~ -;.-; 1<- 6" 

f<-6f~·>l , ' 

Edge bar----- .. 

~-Precast concrete 
deckI I " 

SECTION C-C 
SECTION F-F 


Station 

Fi'>-

-;t 1 ·;t 

l 
f:.. 

A 

: -,~, 

----------~,----a·----~~~ 

'" _1. __i 
o~ 

0' 
.", 

"" 

-1---1----
;' 

/ 

shown o~i profile:--_ 

_-----rExtend vertically and/or la/erally 

, 24" <- ;' with plain concrete as directed·: 
___;-f-t-j \ Ii' I

A 


\\#4 Edge bor_, I ,// 
: 

: Min.: \ T /_// 

#4 Edge bar--

1-#4-"/ 

·0'. 6: 
~··<n~o. 

__ 'f. Pipe handrail post 

,/ connections, see details
48" x 24" Steel slide gate with flat Assemble gate guides with 

bock seat and hondwheel lift ~ ---A-- -- -- -- --/31.-9 11
--- -- -- - -- ---- --~ 

, \ I flathead bolts------------
Frome height 5! Gate not shown--' -,;-

PLA N S> y'- --'.;::---=~~__=_=:_=___::=_-_~~==_: SECT ION 0-0 TYPICAL SLIDE GATE 
Q= 15 C.F. S. MAX. "" ASSEMBLY

l_~~----------------------~-----------------_*~ 
Precast concrete deck k---------7'-6"----------~ I 

reinf. not shown __ ---~. : _>{6/1 ----6'-4f!.....---- -----61-4f~---
I " /-/f Std. pipe handrail 


PLAN OF PRECAST CONCRETE PIPE
not shown 

J!4 Edge bars,! 
I ~_I.!.:I ///' 

2 1'-/ 

,-Top of bank 
NWS.-, 

- 1..° EI. shown on profile- j J 
I 

J'C 
"--12" Coarse grave I 

6" Fillet--

Ei. shown on profile) 

-j""!f4@12" 

ES T IMATED QUANTITIES_of Dio. x 5" Headed anchors, 
Concrete in structure_____________________________ 4.6 Cu. Yds.

/ weld to angie-_ Reinforcement steel ____ ______________________ 480 L bs. 
Reinf not Shown'1m!/ -----» --- -.-6t1 Miscellaneous metal_________________________ 210 Lbs . 

.... " ./ f<----2L51~---~--+-6~ ->1 f..:-3 11 

2"- -" I ! l 
Bar 4xL, i ~ ~ ,i 
{V!~-5'-.""_ " ,/~

-W'V' ~------~--3!....8IL-- --------J NOTES 
\'~L 4x4xi ! Chamfer all exposed corners f: unless otherwise shown. 

For general notes and minimum requirements for detailingGATE FRAME GUIDE DETAILS 

I I 
I I 
I l., Irl-~
l., ,, , 

---- ---, ' 
---- " , 4', 

~?'- ' 
,",.f:-' ---- ,
\~',', 

" _, ____"'-1 '-..;:J 
as directed.-~- -" -"'i!:' 

-----~~ 

-- 'f. 

/#4 Edge bar 

(2 REQUIRED) reinforcement, see 40-0-6123.If Standard pipe handrail, 
Gate frame height measured from If. of gate opening. for details ,see 40-0-6022 -'_, 

. ~ -If Std. pipe 
Relnf. not shown.., 11,' handrail post: ' r 

t~C,8f'~I~r/t-
3 

, 
I : ; 1 

11 I 
, ~--711-->-1 I 

'.!"X 6" Anchor bolts with square heads, I" .. Plate-' 
hex. nuts, and cut washers. Project 12 , 

PIPE HANDRAIL POST CONNECTION OETA ILS 

Ei ALWAYS TIlIOK SAfETY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
Extend vertically and/or : 

laterally with plain BUREAU OF RECLAMATION 
concrete 

CHECK DROP TYPE :3 
E LEVA T ION B- B 

DRAWN __ !~v.:..!!,,- __ _____ _SUSMITTEP_ _______________________ _ 

10 
TRACEP __I-!..·_f'tJ..·5l. ...... ________ RECOMMENDEP___ ________________ _

~~~--~S~C~IA~L~E~I-O~FL-F~~~E~~--~~--I 
CHECKEP _ ____________ APPROVED________ ______________ _ 

CHIEF CANALS BRANCH 

DENVER, COLOIfAOO 
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Handrail nat shown ---', 

Earth transit/on 

where requfred---

r+ ---- -5.0'- -----+---------8'-6':'- - - - ---- - -- -->f<- - -- -- 5.0' --
" ,;-<----1"-- --- - -~ 1 

: __ -' B rcr ' 
, 

6~~ 1<-

: ! 

-----Gate frame guide, 
! see details 

, 
r Symm. about q:Station shown : ; 

on prof!le -----~-~:--' 
i---<f+--,--'-

PLAN 

A--1 

.~ 

------;

,--Edge bar 

i'-6/~i /~Precast concrete 
r:_---l-'__-,--_-'l'_'--1 deck. 

Assemble gate guidesSECTION C-CA SECTION F-F with flathead bolts - - - - L 
A A 

,,-Extend vertically and lor laterally 
,/ ( with plain concrete as directed." 

'24 11f.f, \ TYPICAL SLIDE GATE48"x 24" Steel slide gate with ~---;-- ..,., \ 

: Mm. i ASSEMBLY 

handwheel lift. Frame 

flat back seat and 

#4 Edge bar------
height 5: Gate nat shawn.

i-<------ - -- - - - - --f3!...9"- - -- - - - - - - - - --->j 

__ ~ ________________ .-L' 

I ,,[ Pipe handrail past connections, see details 
'rt ! shawn-----/

Q= 15 c.~ S. MAX. 

, II!Precast concrete deck ------6-4,----- SECTION D-D 
reinf nat shown.-----i".---------- 8'-6'c-----------.;>, 

PLAN OF PRECAST CONCRETE DECK, -, pipe 
nat shawn 

}'4 Edge bar 
, ___ 2-"4 @IO" iEi. shown on profile 

,~'-t-,t:'>~ 

" ,,/:' ~ ---~ ;---__-.''''L-.''''''''': ,--N.W.S. 

EI shown on proflie--' ~ )3"Min.. ~ 
3'~ , ~~ (Y2"Max 

1 

---- I-j" Std. handrail 
Top of bank---" E5 TIMATED QUANTITIES 

Concrete in structure_____________________ 5.3 Cu. Yds. 
1'- Top of bank. ,'-t Dio. x 5 Reinforcement steeL ____________________ 540 Lbs.Headed anchors 

" weld to angle-~~-:.------- ___ ,_", Miscellaneous meta'- ____________________ 210 Lbs. 

-

, 

Reinf not shown"Wl ,.. ~-----2'-5''---~'~, 6''- 6'"
II' >.:. I 

I 2 / ~ : 
Bar 4 x 4 -', ~: NOTES 

__12"Coarse gravel T17II=5--'- ] j,-_~:",=~=11__-----~ Chamfer all exposed corners r unless otherwise shown. 

4 2 I I -t I For general notes and minimum requirments for detailing 
reinforcement, see 40-0-6123.~-,c--l ~-- - -+--- -3'-8'~ - - - - - -->-i 

Gate frame height measured from [ of gate opening. 

GATE FRAME GUIDE DETAILS 
(2 REQUIREO)SECTION A-A 

-,--r-r'""1 

-+1+J.H*Hl--

,-IF Std pipe 
Reinf. 

I-j" Standard pipe hondo ii, 
handrail post for details see 40-0-6022--'!'i'-=-=':::=========i=======F'==f1 

,,-}- 

: '" 
.", I -~ 

I 
I· 16 

/ 

I""" ,/" Lc..'--'~cJ.L-'y-~- r--'~'~I-r~~~,~ 
{! Plate .,/ ~- - '- -~ '" fx 6" Anchor bolls with square heads,71 

I,hex. nuts, and cut washers. Project 
I" 

PIPE HANDRAIL POST CONNECTION DETAILS 
• ILIUIIYS TMlnl( SAfETY 

,/, 

UNITED STATES 
D£PARrMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

,'-Place grouting mortar as 
, directed on top of asbestos 

sheets to provide firmExtend vertically 

I ~ 

,,,, 

,,, 
: 

'------ 6'-4{----- ";J 

/:/' 
as directed-"'~------------ bar 

--I - #4 As shawn 

and/or CHECK DROP TYPE 4bearing surfaces forlaterally with plain 

concrete 
 precast concrete deck. 

V ORAIIIIN____ - !,"-.f!.p.____ ____SUI!lM'TT~D_ -- - --- - - - - - - - - -- -- - _ - -_ 

o ,fllfAC€CL _ ___q,Q.~.:.. __ ___I'r€CO/ltfM€ND€O _ __________________ _
"-2-,f'Layers of asbestos sheet pocking. Graphite \ o 

CH~C~EO_ ____________ AP,."'OV€O_____ __________________ _on one side only with graphite surfaces in contact) 
ELEVATION B-B u,~~O~~~N~VE~~~.~C~o~C~O~~A~O~O~,---------------rC"~'~.'~.~~~N~.~'.~.~~~N~C"~__~ 

SECTION E-E 
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Hand roil not shown-------->
~ ..i=~~;=~ =~~= ==~ ----5.0' - --

_--:-/' B r~',..;:-,,- Cr>- ....-:::,D_>: ;"'-6" 
: ' , 
, , , 

"0, I-' -!2-.b 
Y 

, ' 
: 

on profile ---'r -----f---, 

. " Gate frame guide, 
)/ see details 

__ Symm about If. , i 

: I 

--~~ ---, -4+-,---'-· 
, ' 

~+---~a-W 
, -, 
, co 
, , 

/ 
y / 

cl>

-;1 
I 

7 I 
-I 

J 

___-I 
I 

=:r---- ---------9'-�0"------------- --r-- ~~...... ....':.';.~:.;'~ 

Earth transition . 

where required.---- -- 

,--Edge bar 


,Precast concrete 

'----!---~-Lrl' deck. 

Station shown: SECTION C-CAL 
A A SECTION F-F ,---rEx/end vertically and/or laterally 

, 2'-6" < ( with plain concrete as directed-, 
\.< ____._f.,., \ I 

I #4 Edge bar--~-, Min. ~""\ ~ / ,/Edge bar 

, I 
\ #4 Edge bar"1r I 

I I' 
48" x 24" Sleel slide gale with flat: 
back seat and qandwheellift.
Frome height 5. Gate not shown- ~~--------

Assemble gate guides with 
flathead bOIlS-------------" 

PL A N -.:::J D TYPICAL SLIDE GATE 
Q=15 OF. S. MAX. ;<-- --------------13'-9"---------------->1 ASSEMBLY 

",~ __ I .L ___________________ ....L. SECTION D-D 
Precosl concrete deCk, _--, ? /f Pipe handrail post connections. see details <-,
reinf rial shown - ---/ ~~~~~.<.--- - - - IfSid pipe handrail 1'...'- .::..---------r--"=~=--~.=~~.=~- ~ 

Top of bank---; , ' ESTIMATED QUANTITIES
I "i I III __ i _ I II ' "I 

--~6 r--'6-4, ---------r---------6-4;;--- >-<6 f-<

. Concrete in structure__ 5.1 Cu. Yds.PLAN OF PRECAST CONCRETE DECK Reinforcement steet __ -----------------580 Lbs. 
Miscellaneous metal ____ -_____ -_-_-_-_______~~~ ______21 0 Lbs. 

Dio. x 5" Headed anchors. 

EI sho";n on profile--' weld to angle ~~_- __ 


," , 

',:-- --....... 


Reinf. not shown" /-5",."---- - -:-<" -- 

z'c 

Bar 4, J,.", ",,:===== E=~==~=djh=-,,~ 
~ VI~-5---' I' /·JL1----.::J ----------1, 

--L-r--'--"{ I-<--------..f'l..~- - -3'-8"- -~ NOTES 
\·L 4 x 4 xJ Chamfer ail exposed corners f: unless otherwise shown. 

For general notes and minimum requirments for detailingGATE FRAME GUIDE DETA ILS 
reinforcemen t. see 40- 0-6123. 

\ 
\,,, 

• I" ! _-'f 
------ 6 -4 ;;------- 

(2 REQUIRED) Gate frame height measured fram 'f of gate opening 

Reinf. n.t/I{' Std. pipe shown,
; / handrail post 

".L_ , 
, '" 
"I~ ;':ir~_,,,:; ._>+-
Q),

i, 
// '.:.:'::.::.......:.::.: i6
1.f--f-.,;!l--'--,-+.l.-Jf--L--' 

2:' p'lote,! ~rx6" Anchor bolts with square heads• hex. nuts. and cut washers. Project If' 

PIPE HANDRAIL POST CONNECTION DETAILS 

• AWlIIYS 1111"11 SAfETY 
UNITeD STATeS 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


,Place grouting mortar as 
/ directed on too of asbestos 

sheet to provide firm 
surfaces for precas t CHECK DROP TYPE 5 
concrete deck. 

~ I" _y"-____--y~_L---. '_, 

_ '...,,~: _ ~,t 

l{) OITAWN__ ___ _If.y_G_ _____ sueM/TT£D_ _____________________ _ 

2r. Layers of asbestos sheet packing. Graphite " o TRACI£O ___ _ _ ~!?_l!. _____ RECOM/'ofI£NDED_ _________________ _ 

on one side only with graphite surfaces in can tact,'
ELEVATION B-B " SCALE OF FEET 

DENVER, COLORADO.SECTION E-E 



In 

r- - -5.0'- - -'I 
-'>-1 

ECirth transitIOn 
where requIred - - -I-

f-T,_o,-p_o_+_6:::rr,: k .... -~."c,.

T N~Sr'~----
'-~1+ 

£/ shown on joro rile./ 

;/'stondard pipe nandrod) for 
oefails see 40-D- 6022--, 

~;-~,,-=--=,=== 
OJ , 

'===r: 

~ 

f 

-IN 
\0 

"----5plice CYCf'oSS f optional 

~4 Edge /oea 

SECTION C-C 

S[CTION D-D 

·2'-S·~-/----- - --,..1..;--/0' ~_IO'_';' 3"~-
"~ "'\ ." 

. ----4'-4"--
"L ~x5xfi 

GATE FRAME GUIDE DETAILS 
(2 l~EQUIR£)) 

Reinforcement 

,.t(Std. pipe

r;,' 
)- ~ I 

-"~~! --dr-" B="===i ji', L T6 
.JLJ 

',-{'x 5'/ 1~:iC '1'- :),);15 \-\1:;-,-: sq'-'Jre h:3ajs. 

Cone re te 

Mlsc~/laneous 

Gale 
f 

/-PrecaST ::-:'"7::r-efe 
,/ deck. 

c--~-~-"'--,-

SECTiON F-F 

-- 'f - -- --,....: 

-- ->r< - - - - - -- --7:"'6 "-- - -->0- 5"~-

PLAN OF PRECAST CONCRETE DECK 

ESTIMATED QUANTITiES 
_ _ _ _ _ _ _ _ ____ - - - 4.8 Cu. Yds. 

ste"I __ _______ __470 Lbs. 
metO'/_ _________ 330 Lias. 

NOTES 

ChamFer all ex,Posec/ corners *)" unless otherwlse ShChf'n. 

For qer,e·.-.ol nJ:~':; 'Jr1d (Y'fnlmum re9u;remen+,!,) for detailing 
r:::<n-rOI":emen+J see .qO-D-6123. 

TrQ/7/t? heighl to bt? 17'"aOSI/I'6'd rrDi ..' 
of gate ope/?irlj'. 

}__ .--*_c,~c~~ =k=- !1ex. ,.,ut5~ -nd cui 'r'l'Y5.,,:r ~s. PCJ),?.':;.). 'j 

'Ii: PIPE HANDRAIL POST CONNECTION DETAILS 

,t~' £dye boT' 
1'--" 

"'4@12', Iret. ~ ALWAYS nunK SAfETY 
~--7~-~ -----22''...---/: --;.--l-.(-7·~ UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


---·:'4 Edge bar 
~Exte.",d vertica:iy J(1o,/or 

iotera:/y w;th .%i''": F""'ocro, ",r"j~~'f~2fj/,i"" 
CHECK DROP TYPE 6concrete C15 o'irected·· ... ~ ______/ ",_ directed CSt; top of asbe5toS 

'--2'- tf' Layers of asbestos sh'?ef" ,oack/ng Graphite \ sheefs f.~ .lJrtJvide firm 
(.0 DRAWN_L.:E"lt'o=_WO.f: _ SUBMI ,TED ________________________ _ 

on one side only VI :fh grapry,fe surfaces 111 contact-' beo~':ng surfaces for precastELEVATION 8-8 o TRACED__ _______ __ RECOMMENDED_ _____________________ _conct'e~e deck 
o 

________ APPROVED ___ __ 0 ______0 __CHECKED__ o w SECTION E-Ew...~,"l,!_-'--_L---L_-,--_L..--L_-'--~_~_' CHI[:F C~NALS BRANC.H 

SCALE OF FEET 

http:qer,e�.-.ol


II 

i-'c - - 5.0'- - - ~ -- -~.:- - -5.0'- - ~ 
~-~---- --~ I 

PLAN OF PRECAST CONU:IETE DECk 

/'" 
_ 

/ later-oily with plain 
! concrete qS dir-ected--.., 

SECTION E-E 
i+ ~4~'4J I 

I 

~ 'Min I
I 

t 
! , I 

~@bI2."--- - , 
(From floor) " 

I~: /- -

3- 114 As shown-- -_/ 

across t optIOnal 

SECT/ON C-C 

EST!MATED QUA NT! T:::5 

Cc'ncre"-"________ -- --- -5.4 Cu. Yo's. 
Re;riforcemerd shel __. ______ __ 530 Lbs 
Y'iscelianeQ')s rnefcd---- _______ 230 Lhs. 

NOTE.S 
Chart/fer ali exposed comers ;/'; unless o+herwisl! sh~."n. 
For qen.eral nofe, cr;d minimum re,?uiremenfs for 

defalllnJ rG'VlhrCI"71C'f'" see 40-D - G 123. 
t 0 10 Cate frame hei'lht tCJ be Ineasur~d rrClnc 
I,!,' I if. or gate open//79

SCALE OF FEET 

A55c:'Il'j(.' ;.,.~ 

·",.:ift: fia/r.ead 

SU[JE GA T E 
ASSEMBLY UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


, CHECK DRoP TYPE 7 
, I , , 
:<- --7'~->1 "ff'~ Gil Anchor bolts with squarE' head" " 

hex. nuts, and cur washers. Project Ii. ,
SECT/ON D-D 

PIPE HANDRAIL POST CONNECTiON DETAILS 

TYPICAL 

TRACE:D__ ________ _R£COMM£NDED_ _____________________ _ 

CH£CK£D__ _ __ APPROV£D ___ _______________________ _ 

CHieF CAN LS ANCH 
DENYER.. j COLORADO 

Eqvth trCinS/-t/Orl 
where 

'--Bottom w/c!th (J-r 
canal or/O'fer-o/ I 

-~ 

I 

Ge",· 3C' :+-e c s/;de 'jUfe with I 
f/c-;- b~-c:; sea.-:-- ora" /;r;r,lY//et'/ / I 
lift. r",c;c~,=,' h!' 5~ G{7""~ ,/ 

(lC r _- .. ii/I. - - - - - - - 

ft7c cc s-L concrete de~if) 
;'"'e/I7T. riO t 5iJ~; ~/:'. -\ 

Ii" std pip": !?c,',COr>2;; 
fCJl' deft? ;/-!; s~e ..
10-)- G022 - - - ---;o.jK~====l~:::========::jj¢:==========?, 

~ 1/"- - ";1---7 -72: -----

Extend Vertically ahd/or 

Splice 
B-B 

I , 

==~::f:±-:::-",~/f'4 Edqe bor '''-'-, 

/ 
/ 

-" 
\ 
I 

:.:.. - £ xten cJ v"rflColly ana/or 
lafer-cdly with 1'/01/1'1 

concrete CIS directec/ 

- r - Extend vertical/y and/or 

SECT/ON A-A 
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.' 

TYP/ ~AL "/_ SLIDE 
A S'SEMEL Y GA T[ 

I"
/ 3: Dio. X 5" H d . ,_ _ _ _ ec ed 

F<~ r;f no+- .:;~o:-;.;:< 

PLAN 
6(- 3S- CIS. MAX, 

~I 

1 

'II ' 
i 
I 
I 

i rr----~ ]
, ~4 

! II 
~I 

,\, 

hOf)dr(]iJ 

J 
I 

I 

! 

t 

SECTiON E-E 

-Top of ;,onk 

+ 
A 

, , 

EXTenCi vertlcerlly 

cs-ncr_~tf? as c/u-echq'  - -

Spl ice crcro::; s 't 

/-Extenol .vertlcerll
laterally wit y and/or
concr~Te a" h:plaln _ cI,recte-~-_ 

"-r-@12" 
(From fioo \r) 

I f 
SCALE 0 I Ir- FEET 

'l ' 

I 
I 

10 
I 

PIPE HANn
CONN£CT/;;AIL PC STOET4/LS 

g: f'Of' lonIYI 

E~T
Concrete IMA T £ 0 0Remforce:;'--; _ _ _ _ _UANT/T/£~ 
!'t115cel' _ -' t sfed -IO!.9C'JS . ___ - - -11./rneto l ____ _- - - - - -1100 ______ 260 

CHECK DRCP TYPE :3 

Cu, Yds, 
Lbs_ 
:... D3 . 
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i~----5.0'----+-- 
~ ~jf£orr,; Trqt:S!T!on ,

vJlcre rECrulreei -  - - -I' 

~, :' 

, 
,,," 

I 
I 

/-i:."5to·.',~/~)C' .·']-;·:.ir~!, 
/701 she WI':' -~, 

SECTION A-A 

o'r""("cted on 1(')/J C)~- '7~bc.5tCJS 

sheets TQ cJov.,dc £j~:n 

bear:lJ9 SuffIxes +or prE.cast 
concrete deck. 

~6.f:" Frec::J: /- '::c, '--:.re.J.e> 
I ' deck.-, 

~ip~,~___~i 
1__ _ f 

, 
'

SECTIOIY E-E 

l 
I 

-----1 

r - [x.ten~ ver+.'c.·~·: if Q/'d/or 

-J,. 
ia tf;'ra I 1/ w,:rr pIOl/r; 
ccner-ere CIS ::/rre-cted -~-~ 

I 

I 

,,, 

;--.:::- - - - - - - - - - - 20'-0':"  - - - - - - _. - - - -">; 

PLAN OF PR5CAST CONCRETE DECI< 

5 
• I! 

--NWS. 

+I 
I 

~':825¥-----

10 
I 

p..;'serrb!e 
.vi+i" fla 

- I 

I 

TYPICAL SLiDE GATE 
ASSEMBL Y 

,_i":}1] ~ 5"'~ '.Jd2d 

VE'Cf-l-01ge __ 

(2 REO 1)IREDj 

T 

E5T1MATED 

~-~--
" ~ 
':-l 
-1 ? _-,21=-LL::~---" 

~'P!;;:c. 

Pi PE HANDI"{AIL POST 
CCNNECTION DETAiLS 

QUANTITIES 

ConcreTe___ ~ _____ ~ ~ ~ _______ /3.4 Cu_ Yds_ 
Reinforcement s t .. "i _ _____ ~ __ ~ _ ~ __ /310 Lbs. 
Miscellaneous metC/I_ _ ~ ____ ~ ~ ~ ___ ~ _260 Lb,_ 

NOTES 
ChG("!f'er o//exposedcor''7e~·t-: unle;:s o(herw/s·:- show:, 
For ]C'7'?r'/! l',;:frc;.s ",:,d P'·'I'",U.'!.' requ·:re:r;-;e.r,·T5 .,:,or :/e:'o:/',7J 

/·... e '-'~.':).Y"';:2 >-1 see 4C -/]-5123. 
Gale Trame ot?i9/7t to be /77eqsvr",c/ 

f of 'late ol"C'n/I7:1' 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

MIssoURI RIVEff BA.S/AI p/fO.JEcr 

CHECK DROP TYPE 10 

~ DRAWNb.,-E:Jii~ ~c.~_SUBMITTED ________________________ _ 

o TRACED__ -- -----  -- _RECOMMcNOED_ -- - - - - - - - - - - - - - -- -

D£NV£1'?; COLORADo 

Tron? 
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~--- - -- -5'- 6 
11 

_ --- - ->1<- -------5.0'----- --~ 
, , ' , , , 

": Precost concrete deck ond 
Ii"pipe hondroil not shown)Brt

: Cr>- """lD1 

.~ , 

o ---Edge bar 

/'/6'~~ ~- 6!1-~ ~_ 
,/",/ 

"," 

C-,1,_, 

/ 
/ ~ 

-;1 
y 

. , 
~---7~--~~ 

/-- 2-;1i'Loyers of asbestos sheet packing. Grophite \: 
:, on one side only with graphite surfaces in contoct - \. 

/ handrail postReinf not shown_-, 
, 

,-If Std. pipeStation shown 
'-"Place grouting mortor as directed on top of ;A 

A asbestos sheets to provide firm beoring ,/ SE CTION C-C 

surfaces for precast concrete deck -- - --' 


Provide movable weir 

see 4Q-D-3734---- SECTION F-F 

24" ,-----" 
~---:-_f>i \ If: :,- g'. 6' Anchor bolts with squore heods,

#4Edgebor--~-ym., ___ I hex. nuts. and cut washers. Project f 
. ' ,-'-Extend vertically and I or loterally 

as directed.-, ... 

_/~/.:~ PIPE HANDRAIL POST
,,/::, ' . Y!' \\\~ ~~ CONNECTION DETAILS

,/ ,,'f '\'! 

! with plain concrete 

'f4 Edge bar I
\ 

t7,~?'"'F"'!l--I.'_'A' , if'~-6.f~~ /Precast concrete ..I ~
r----'r--'---+:-----r--L'-I deck. \~4@J2" 

__ -~--~____ 

~--~-----o-n~pro-f-il-e-------:~-'~----'~~~~~- -n-~~.----------
~ 1 

~D 
PLAN ~~ *=~

Q: 6 C.FS. MAX. 
L--

!____ I 
____-"----I 

Precost concrete deck, ~----- 5'-6" '-Structure wall,---><,-If"std. pipe handroil SECTION D-D 
reinf, not shown 

ESTIMATED QUANTITIES,-- -; not shown 

' -",-_,"""~__~,,, 
,--TOp of bank 

-~r 

£/. shown un profile,~~ I 

3"-

SECTION A-A 

- - -------

reinf. not shown --------,i 
Top of bonk--" SECTION G-G 

Concrete in structure_____________________ J.7 Cu. Yds. 
Reinforcement steel ____________ - ________ J9D Lbs. ~"x 8" Machine bolt with nut 

and washer. Space to Miscellaneous metaL _________________ _-'4D L bs. 

match holes in bar,,\,.Weir pool as shown 
on profile---------' __ !" Pipe sleeve--- _~~ 

~~~ o 
Bar 5 x f-""-t1--~--' NOTES 

Chamfer all exposed corners r unless otherwise shown. 
- --- --IJ: 0"- ---- - --- - --- - -- - -->-1 

For general notes and minimum requirements for detailing 
reinforcement, see 4D-D-6123. 

,r'£ Pipe handrail post connections, see details 
..."==---=--=-==---=-=--..::='::l ____________ 

Ij" Std. pipe handroil, for 
detoils see 4Q-D-6022 --, 

Extend vertically and lor 

- - ------6~O~ - -- ---- Ly,---------------,b--------------,I,,-' 
->i 6"[< - ---- 6 '- O~--

PLAN 

£ 

: , 
-I", 

'i' 

_L __ '----+__----'':--' 

SECTION E-E 

- - -- - - -- - --- ----- 6'O~ - - --->-1 6"",

OF PRECAST CONCRETE DECK 

• ALWAYS nunK SAfETY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

CHECK DROP TYPE 2 WITH MOVABLE WEIR 

ELEVATION B-B DETAIL OF BAR D"AWN___ _ !l:....~..:?;;. ___ SUf'JMIT'l!O _ ________________________ _ 

tv 
10 o TRACED ___ ~:....~~.__ __ I'fCCOMMENDED _ _______________________ _ 
1 

- CHECKED__________ APPROVED ______ . ___________________ _
SCALE OF FEET CHI~F CANALS BRANCH 

O~NVER. COI..OI'fADO 



IS 

1-<- ----- ------7~ 6 "- * ------5.0', I, 

Precast concrete deck and IF ~ 
pipe handrail not Shown}, I 

__ -Jf"Std pipe
"\ I 

I

B:
r:-

6"~ r-
D

-<1 
! , 
, 

-~ ~-611 

/ Precast concrete deck 

SECTION G-G 

: : 
Station shown a? profile+--_", 

~:,-- __i --'++-,--J~~ '-r-r---',~~
i -.:,. 
I : 
I 

:, 
~ , 
0) 

-' 
':' 

_1 ____________ 

L>
C 

'\"4 Edge bar-" I 

3-"4 As 
shown--/ 

handrOiI post 

I 
Edge bar----- ;.' 

~'~8"Anchar bolts with LO,~.="-'...LLLJ 

square heads, hex. nuts : 
and cut washers. Project Ir' 

-=A~~_____ SECTION C-C 
A Provide movable weir; '---4..Lf-L...f-!-'-:..J- -r Plate 

see 40 -0 -3734 ---,--------:---  l..c.- -71~---~ __ "'- Extend veriically and/or laterally 
24" // ,/ with plain concrete as directed.-~ 

PIPE HANDRAIL POST,-Edge bar :-Mi"J:'; \ Ii. / CONNECTION DETAILS 

PLAN 
Q = 6 C. F. S. MAX. 

Precast concrete deck, SECTION D-Dremt not shawni-:<_________ 7c6'c _____________~ 

Top of bonk--,,, } i "" /1{Std pipe handrail, not shown 

f---------'~---'11~_-__-1:\c-_t-- ,#4 Edge bars::--: ,,-Top of bonk 
ESTIMATED QUANTITIES 

Concrete in structure ______________________ 4,5 Cu. Yds. 
Weir pool as ShOW~'W~-~~-: '1' --1;;/'" ~ J., ,'-N. WS f"X 8" Machine bolt with Reinforcement steef ______________________ 470 Lbs. 

nut and washer. Space Miscellaneous metal_______________________ 160 Lbs. 
on profile-'-', "0, ~'" ~ '<i,,, -J-~ -===-:==. to match holes in bar.---, 


D shown on proflle--- T' _'L l::-'::":7.i2-m~-"~'·",-::,:r>:,,'______-1 r Pipe sleeve----_, ' 


3"-,..1' ~-rT ~/-;ljl&, (\ \'-12"Coorse grovel -~~~.::~~.:: ;'.:~>.. :, ~ v/ 

f." ",:. ""4@12" D. shown on profile) 
Bar 5xi NOTESWI ~-6" Fillets,' :~';'''4@ 12" 

'j Chamfer all exposed corners runless otherwise shawnSECTION A-A ~---- --- ---- ---- -- -- - - --/3'-9 '~-- - - - - -- - - -- - - - - - -J For general nates and mmlmum requirements for detailing reinforcement, 
r- ~ ,'i. Pipe handrail post connections, see details-" see 40-0'6123. 

I /" ( I I" 
t-o~----------6-42 --------->_+___ -- ----- 6-42 -

, t.:..--L----------------.,"'-c..,,-...J. 

~ ALWAYS TlUnK SAfETY 

IFStd pipe handrail, for 
details, see 40-0-6022--- SECTION E-ElJ-=~~6:r ••==E~n:~rn].~L 

PLAN OF PRECAST CONCRETE DECK 

i: I ''''-__''''': 
I I 12'/-' 0,
1.., -......., "'1'<\ I 


'-. '- ~: I 
........ I 


........'" -j 1---rr===;=':'i\ L°.!J

'-;.,t .... ,
'1)'/"., .... 

Extend verticolly and/or ! ,\~ .... , ...." UNITED STATES 

DE"fiARTMENT OF THE INTERIO~ 


BUREAU OF RECLAMATION

laterally with plain / " .... '>..1 
concrete as directed .. .-/----------- ___ ~!.~ 


~'~---~~ 


CHECK DROP TYPE 3 WITH MOVABLE WEIR 
ELEVATION B-B 

DRAWN _ ___ ~:..~~._____ _ $fJSMITT~O_______ ______________ _, Place grautmg mortar as directed an tap of asbestos sheets 
'0 to provide firm bearing surfaces for precast concrete deck. o TRAc~o__H..:,,:! __G:..:. t!~:fl __ ~~COM""~NO~O__ _________________ _.j '" I SECTION F-F 

SCALE OF FEET "-2-,'/Layers ofasbestos sheet pocking. Graphite 
on one Side only wlfh graphite surfaces In contact 
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1 ~--- - ----- --8'-6" - - ----- - - ----+------5.0 

Brt-
, , 

, Precast concrete deck and" 
12I" pipe handrail not shown\_, 

f 

I 
(-Precast concrete deck 

# ,, 

4 @ 12,~, " .' 

__ ,~;.~.~J 
... 

" .' 
SECTION G-G square heads, hex. nuts " 

and cut washers. Project If" 

SEC T ION C-CA 
A A 

_-7Extend vertically ondlor laterally 
,,- " with plain concrete as directed.',

,I \ / 
~_?_4_lIf_~ / 

K---7--~: Min. : ,/' 
#4 EdQe bar----___ # " 

4 EdQe 
bar,,\ / 

, ' 
, : 

3- #4 As shown----- __,' 

PIPE HANDRAIL POST 
CONNECTION DETAILS 

-<JDP LAN 
Q=5C.F.S, MAX. 

Precast concrete deck, SECTION D-D 
reinf nat shown-___ , :<--- - --- - -- -8'-6"- - - - - --- - - - --,..: 


-" "IFStd pipe handrail : 

Top of bonk· :"", \ not shown. ~"x 8" Machine bolt with nut ESTIMATED QUANTITIES 

, , 

,->i ~-6 

Sto tion shown : : ,-Symm. about!£
L+__o_n-'p_r_Ofi!e------:~--:---" ,,~ .:<Y-=-="....-._---.......+ 

-, ' *+----.-'-'~ FLOW J " Provide movable weir, '0 -
see 40-0-3734---:__1_ 

, 

cl~ 

~ . 
~~. 

-1j"Std pipe 
handrail past 

'."" . .. x6 Anchor bolts wIth 

, ,'-- -rPlate 
I IE I 

__ _--2-#4@lo"
~~~~-,...,.".,y~ elr: 

Weir pool as shown Y 
on profile -'\ 

Top of bonk--_, '\ 

'«> ~M~--=N~.W 
I3"Min T 

.: :ll'Max. 
\,~ .... _ -A-----c:.-c.:O,O:;OF-"''''''''.:<I;,,·'''.",.,1":<::;,1 

_______ L " --12"Coarse Qravel 

J"Pipe sleeve -- - 

., 
"-J 

--y

.,L~-,-,=CC"',",) # and cut washer. Space to;J,---~L-~~-, ...... ,_4 Edge bar 

EI. shown on profile --"_, 
 match holes in bar. . Concrete in structure________________________ 5.2 Cu. Yds. 

N.WS'.'.'.'i.' " ~ '" ' Reinforcement steel" ____________________ _____ 530 Lbs. 
Miscellaneous metaL _________________________ 160 Los. 

NOTES 
:-<-2f-~ , Chamfer all exposed corners j: unless otherwise shown. 
~- - - - -- 6/~ -- - - - -~ For general notes and minimum requirements for detailing reinforcement. 

see 40-0-6123. 

SECTION E-E 

-----

- - -6~4-1"-- --- - -- -----

I 
I 
I I 
I ~ :7 
"" ':-J"" "" _L _U".L..-__-+-.-+." "-

'><" 
I 

,-- ---""~'" "" / 

~/ ...................... 

"" " " 
/ "" T 

';;c-

I 0 
!'I.! 

--;;'<:t-: ~ 
(\J:~ 

ELEVATION B-B 
10, 

SECTION F-F 

~ ALWAYS TlllnK SAliTY 

IFStd pipe handrail, for 

details, see 40-0-6022. 


UNITED STATES 
DEPARTMENT OF THE INTERIOR

Extend vertically and lor BUREAU OF RECLAMATION 

laterally with plain 
concrete as directed.-<~ 

CHECK DROP TYPE 4 WITH MOVABLE WEIR 

ORAwN __ _ ~~,-O.;. ____ ___5USMITT£O _ ___________________ _ 

~ TI'fACI!D____.Q..j....9!... _____ f'lIECOMMENOEO _ __ _ "_____ ____ ____ _ 
SCALE OF FEET 

CHlECI<£D _ _______ ____ APPIIIOVI£D _ __ _________________ _ 

u.~----------__--------------~C~H~/.~.~C.~N~.~..~.~".~N~CH~----~ 
O"NVI£R, COLORADO, 



- -

Precast concrete deck and 

, 

, 
Station shown: 
on protile---t-------~--", 

!-----f~--

Provide mo vable weir -a 

--I{Std pipe 
handrail 

/-Symm. about 'f 

-;1 
y 

L~-,--x- --1,-+--1----
FLOW> I I I 

,7'See 40-0'3734•• '<i 
.~ 1___ ~~~----------~~-----L--~ 
- I 

I 
I 
I 
I 
I 
I 
I 
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~ --- ~ ~ - 9' - iO'~ ~ ~ ~ ~ ~ - ~ ~ ~ - ~>:-< ~ ~ ~ - ~ 5.0 '- ~ ~ 	 I-j"pipe handrail nat shawn -~__7 
, , ;


B>-r 6~~ ' K~ Cr>- -<l D ~~ 
 ~-GI( 

G_ 
,dj"Stdpipe 
, 	 handrail 

post 
r_~f<~6f:(-Precast concrete deck 

\- t-.t== -L --t-- 
"!-- ie' , 

\Structure Wall, retnf. not shown 	 r'x 6" Anchor bolts with \ '-'-'-,--,-":"':'....1L\-I-! -~I square heads, hex. nuts \ 
y 1SECT ION G- G and cut washers Project If0

-2}"SECT ION C-CA A 
AA 

__ ~'Extend vertically and/or laterally 
2'- 6" ,/ ( with plain concrete as direcfed.\ 

'-c.- _____ 1'>1 \ 	 I 
I I '"" .... r'Plate 

#4 Edge bar- __+.....,Min. : \ 	 / ~--7~--:>l 
, 

, PIPE HANDRAIL POST
I CONNECTION DETAILS 

'f , 
, 

, 10 1:5 
1,\ 	 ! ! 

20,PLAN 
SCALE OF FEETQ=6 C.F.S.MAX. SECTION D-DPrecast concrete deck, 

Tap of bank-, 

f-----------J."--4-----(' 

~---------------------~ 

reinf not shown -'.
r--\\.----------
: rL------~~ _~ ~L='---'···Ir-~.." 

E 

3'-

------6'-4{~---~----- . 

,"<-241~->f<-24'~-

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

, 
---------~ 

----- - -6~4r------

PLAN 	

ESTIMATED QUANTITIESt'x B" Machine bolt with nutNWS.--, and washer. Space to match'l Concrete in structure_ _~ _________ ~ _______ 5.6 Cu. Yds.holes in bor,--____ ••, 
Reinforcement sfeel_____ ~~~_~ __ ~ __ ~_~_570 Lbs. 

Weir pool as shown IIPipe sfeeve .... -,-"--"-c;o;-...,...,,c·--",,~.,f-;--cc,c~, 
·~~.o. 'Q ~'. .o:_~ 

,. 
o· " <:, 

Bar 5x{--

Y~~r~ 'p 
.~. 

\.';Y ".. 

., . 

Miscellaneous metol__ ~~_~~~ ____ ~ ____ 160 Lbs. 
on prof ile---" 

i 

EI. shown on profile / T 

-y 
, , 
r-2J"-~ 

6 '1
~>-<::: - - - --- -~>< 

NOTES 
SECTION E - E Chamfer all exposed corners {: unless atherwise shawn. 

- - -13 '-9"-- - - - - - - - - -- - - -- ~ --->j, For general notes and minimum requirements for detailing reinforcement, 
see 40-0-6123.

r--" Pipe handrail post connections, see detoils-,__
!-<'----------------- -""I , 	 ,'{,Std pipe hondrOlI, for ---------~

":'", 	 : ,, de tails, see 40-D-6022.---------  "---[1----"
~_ I 

2'- 6' ,_--- , J,.OF PRECAST CONCRETE DECK
:f-Mrn~ :z -- -5"____ : 

I I 
I I 
I I 
1 I 
l l

"-:-"........ .......... 
..........

,.J......... 	
<c;..... ..... 

2C ..s-' ............... ..... 
_-'- -e>;' ~ ____ .......... 'A 

-- ----~-

.0 ~ I'!') 

CS k -'- ~ 

;,~" -"t". 
d 

:" _____ : I 

,,-
-' -,.. 'Ie 
~ \() 

Y ': ~ _~~ 
" I'Bar 5 q: 

DETAIL OF BAR 

• IIUIIIIIYS flunK SAfeTY 

, c===--~--~--~----------~ 	 :g .. : 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

Extend vertically and lor ' 
laterally with plain,' 
concrete as dlrected.,-----·c--~---~

CHECK DROP TYPE 5 WITH MOVABLE WEIR 

01!lfA'VVN _ _~ y_~~ _______ susMlrrEO_______________________ _ 

o TRACEO _ ___ _E_. ~:.9:. _ ___ RKOOMMIENOlEO _ _____________________ _ '" 
SECTION F-FELEVATION B-B 

DENVER. CO,-ORAOO. 
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/~ __ !i"Std. pipe nandra//;: for defCiiis) 

~====='=-~--~-~-~-~-~~-~-=1r=========F=======~~==~~~~~~==~~ se~ 40-0-6022 

Prov;'ae stop plO'l?fI hp!ow movatb/e-I 

t-!{"'Ir -ror 9'/1. CIS. ::>1' /2 CFS 
1- 2. HI9h TO/'"" Q =:3 C FS. ", 

2"' HUff; TOr Q=12 CF.~; 

Top of" (,cynfr--j 

I 

i 

. +Weir poolcrsShow-'l __ 

on,Profile " 

EI. shown 

n JI!
ir"'-!' 5td. pipe 
;! -7andrail 

#4@ 12", Bond 
info waf!, 

J~-PreC0S.J. concref'? 
/ relnf. nOT showr!.

r4 Edge bar ___;_______ 1. 
I ~-!-i: I 

SECTION A-A 

5, 
SCALE OF FEET 

grO:Jtinq mortar as 
on top of asbestos 

sheets to provide firm 
bearing surfaces for precast 
concrete deck. 

10 
I 

, 

- - - - - - -18':"'6'~  - - - - - - - - - - - - - -;:.-1 

;f--~-=~-- - --- - - - - _1_' 
~9 I ,(~ Pipe handrail post connections.. see detarls : 

_iJ-{-~-~~-~-~~"" - --- -:- -----;-1 
~611-<. - - -S!...;o'!...- -->-<.  --S.!.IO~  -...-..< - - - -5.!..(O~I- -~6<-<-

PLAN OP PRECAST CONCRETE DECk 

Of bank 

---N.WS. 

grovel 

£! show/? on /JO,vof'; le-; 

f;8"McKhine bolt with -'lv"
and wosher. Space roma1'ch 
holes in .!oar. - - - -_ 

80r5)(4:----
See detail 

SECT/ON D-D 
PIPE 

SECTION F-F 

SECTION C-C 

ESTIMATED QUANTITIES 
Concrete _ _______________________ 7_9 
Remf'orcernen-f 5te",/_ ________________ 730 
MISCE>/io17",ol/s metal______ _________ ___ /90 
Novahle weir Q=/Sc.rs ____ ____ -------1 

NOTES 
ChamTer 0'/1 exposed COrners f:' unless otherwise shown. 
For 9E'rera! nofes and r:in/murn requiremenfs for dei::Ji//r:g 

rein!orceITlenf, See 40-D-6Ic3. 

• IUM'$' TIIIIIK SAfErV 
UNITED STATES 

Reinf. not Show!? -, r4 /-If/l Std. pipe 
OEPA RTMENT OF THE INTER lOR 

BUREAU OF RECLAMATION 

At.. ' .. " ' 'i 

Cu. Yo/So 
Lhs. 
Uos. 
Ea. 

-.t;J;:)'r ··Jandea;/ Dost 

\--'-~-'~~~~:.. " --~-
/ __ -- I . .... ...•. i6 r+C_H_£_C.:.;K..:..-D:...R_O__P~T__Y...:..P..:£:...:8:.....:.W__/...:..T.__H__M.:..:..::.O:..:.VA__B::=L£::......:.W,.:..:£:.:1..:..R:.....; 

HANDRAIL 

'- r x 51! Anchor /y)lt.5 with square heads) 
hex nuts) and cut washers, Pr:;ject Jj" 

POST CONNECTION DE TAILS 

OJ ORAWN_~'£W~-=-(X~F._ SU8MI TrED _ - - - - - - ---  - - __ - - - - - ---

o 
_ CHECK~D____ _ 

,_-"1- Eel:}" hor 

---- -S!...'O'l-- --

.-£xtf>f7d vertically and/or 
" /aterolly WiJ"h plaIn 

concrete os dlrectf>d-

1"2 rr Layers: of asbestos sheef packing. Graphite '\ 
0'1 one side only with 'graphite surToces in cJntoct:" 

SECTION £-£ 

o 
! I 

directed 
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k-----

precJ'ST CO!ler'ere deck. 
Rel,~-': 70+ shoPJ) __ _ 

It:: r. :;'1\11 I 

, 
L ____ L."r--'__--'--L-_.___--L__ 

! i 
! PLAN 

8 L~---.l 
Q'" 15 cF5. MAX# 

, n 
~i 

I 

c':-Sfafion shown 
on profile. 

, 
, 

t 

Place 
directed on 

bearing 

I / /
Weir pool as shown / ' 

pro{i/G',  - - -

:~ .S' '\.L---1t4fiJ/2" 

I...... EI. shoe//l 0/7 profde 

'---12" Coarse gravel 

"",~
L ____ _ .-...•. - ..6"Fi Ilet.s-- --// 

~ -- - --------1/:..011 
---------'-- ---~ ----- 5.01-----~ 

I 

- ---Ex fend verficaily and/or
£..dehO Vertically and/or I lafera./// vlifh ;olain , 

laterally wif!; plain r- Con ere te as oJjr~c fed--/ 
concrefe as dlr2cted- - - - - - _ I, ~--/_ ... ~'2"+ " 

/ I -->;: I I -7;,:y, 

2-6M,n'" , ----Near-Face 
(;' /~ IF. " 

Splice Qf:.1b~ "I:.. opt,ar;al- - - 1.__ ---- '4(1)2
'---114 £dge biLr 

SECT/ON 8-8 

__ - Extend verficoJ/y andiol-
I /Q/eraJly wit!) plain 
: concrefe as directed.-- .. 

LSfrucfu"e wail reinf not shown. 
\ 

SECTION F-r 

\ 
\ 
\ 

#4&/2"-
(From floor) 	 ~ 

I 

acro,s '£ opffonal 

910U tin" morfar as 
top of asbestos ESTIMATED QUANTIT/£S 

sheets t" ptovide fir!" Concrefe ____ __________ _____ 11 ,0 Cu. Yds. 
SUrfaces fo,- preco5+ Reinforcemenf steel__________ 1080 Lbs. 

concrere deck._ .. Mls-ce//aneous !?7etal__________ (90 Lbs. 
Movable weir -Q=15cfs. _____ ____ I Ea, 

NOTES 
Chomfer 011 exposed ecige> r unless otherwise sho\lJT). 
For generql notes am minimum requirements for 

</6!tai/1n:t reinforcemenf, see '1-0 -[) - G/2.3. 

on 

i'XIO"/yfacfunt!} bolt wlfh md 
a.nd washer. Space fa malch 
holes in bar. -- - - - - _ '.SECT/ON A-A • III.1111WS nllnll SAfETV

/-1£' Sid. pipe 
UNITED STATES 

ro,;: hondrail post DEPARTMENT OF THE INTERIOR 
BUREAU OF REC'_AMATION 

I· •• :f!I" 

-z~jT~~rv I" 

, :;.~ T -;.-i----If4.'l! 
~ ~ ~ I o 3 (; 9 12 CHECK DROP TYPE 9 WITH MOVABLE W£JRI _'i.._~'----If>>'';-H'+'ll-+\fxG" A~chor boHs with 59uaN' heads 	 I t I. I!! I! r!, I!!,! 1 l!! !

~-~i--~~-+~~~~hex. nufs ond cut washers. Project If'. 	 SCALE OF FEET 
"--Bar5X fI 'r---7" --->; TRACED__ ~ ______ __ RECOMMENDED_ _____________________ _ 

l'?lafej 	
o 5 10 SECTION D-D D£TA I L OF BAR CHECKED_____________ APPROVED -C- -)£F - C - -i -5'- -RANCH-- -- - - --
I I I I IPIPE HANDRAIL POST CONNECT/ON DETAILS DeNY$R; COU'AAOOSCALE OF FEET 
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10' Concrete lined 
transition 

!.. 
A~-~--

Station and elevation 
shown on Profile Owg. 

Bl~ 
CONTROL INLET 

Surface of 
concrete lining 

Overflow w~/! 

--~~--------------------------------------L 

Gate frame guide 

CHECK INLET 

Precast concrete walk planks, 
reinf. not shown 

Surface of backfill '-. 

Symm. about £ 

3-i"x 10"Anchor bolts@ 7"with 
square heads, hex. nuts, and 
cut washers. Project 4:' 

7-{'X 5 "Bolts @ 7 "with hex. 
nuts and cut washers. 

PLAN 

I_ One half the No. of weep ho/~SI 
each side, equally spaced 

Weep holes--t~-jj----l-+---ll 

~----------------Ls----------------~ 

~cal original ground surface 

~ ~ 10' Earth transitian-----1 
-, t.. I

7 . 
1ii 

=t
_.l
-J: 
;;;

10'Concrete lined 
transition 

e ~ 
Concrete lining 

I 
Station and elevation IJ 

shown on Profile Owg.-----i 
i 

OUTLET TO CONCRETE LINING. 

" _5i 
--I~ 
--'-----1F'=.:;J: 0'. ':~" 

/"Chamfers on all . #. 

'd""f""'~j" F ~-4. .t'" #'4@12 

'1 '., '-- § -=~ 
L . " I 

", J" b+IO • 
2 Ola,x .. deep hale) .... 

rOio.hale £e;+f.·H F'~S4f2j 

1i"Dia. 
holes 

PRECAST CONCRETE WALK PLANK 

l ' L..al"i " . ,,'f.. 
I{:.j • I-----fi 010. hOleS@71..~~_......._..l 

J-Anchor bOlts@7?) 

WALK PLANK SUPPORT ANGLE 
(2 REQUIRED) 

Assemble gate guides / ' " 
with flathead bolts L ~X5X2XO-6-------- -'-____ TYPICAL SLIDE GATE 

SECTION A-A 

DETAILS OF BLOCKS 

#4@IO Bend into floor 

SECTION B-B 

STRueT. WATER ELEVATIONS 
STATION Q INLETNo. WAY 

A 8 C D L a 

Precast concrete walk plank 

r----5:"3''------! 
I 

" --.L 

,~-t--.x.-#4@12In center of cutoff 
Bend into walls and floor 

SECTION C-C 

Extend cutoff vertically or 
horizontally with unreinfarced 
concrete as directed 

DIMENSIONS 

b L. Lo LF L, Lp Lr Ho 

Lp I' Lr 

-Level __< 1 

LONGITUDINAL SECTION 

2 'CI. 

SECTION D-D 

SECTION E-E 

CHECK INLET
CONTROL INLET 

SLIDE /lATE 

HF H. Hp Hr h e br t,. t t' C d N P T I'!~~~T~* r:" 

i 
I 
L 

.. 
*When a gate WIth a specifIed heIght IS not available, a gate WIth next greater avallabe heIght shalf be used WIth approprtate frame heIght 

NQOF 

WALK 

PLANKS 

---_ ASSEMBLY 

El.O 

I.. 

+-.-hL.,~~==~==IWaik plank support angle 

Concrete lining 

Overflow wall 
SECTION G-G 

Extend cutoff vertically or 
horizontally with unrein forced 
concrete as directed--.c::::.--

£ 
I 

SECTION F-F 

POOL REINFORCEMENT QUANTITIES NO.OF 
REINF. MISC. WEEPTRANSV. LONGIT. REINP. CONC. 

r[ii.~ METAL
REINF. FLOOR WALLS ICU. YOJ I !.lIS.} HOLES 

/"I, 

fDia. xs" headed anchors, @ Ii 
moxim/Jllt Weld to angle. 
Minimum 3 anchors required 

GATE FRAME GUIDE 
(, REQUIRED) 

Sloping wall thickness 
to be some 

NOTES 
For general notes and minimum requirements 
for detailing reinforcement, see 40-0-612J.as adjoining floor 

I 
REli/ARKS 

Gate frame height measured from £ of gate opening. 

REFERENCE DRAWINGS 
WEEP HOLES________ __________________ _ 
TYPICAL PflOTEeTION _ ____________________ _ 

UNfTEO STATES 
OEPAffTMENT OF THE INTERIOR 

BUREAU OF· RECLAMATION 

RECTANGULAR INCLINED DROPS-TYPEI 

a OI'tAWN __ !. ___1<-:... __ ___ __ IHJ811t1ITTIEO __ ______________________ _ 

g TRACICO_.!:!!-M.;.G_" _____ I'IttceOMMICHOfrO _________________ ___ _ 

C"ECKtlO __________ A,a,a,.,O'V~O__ ____________________ 

u~~O~~~NV~~~~~.~e~o~L~o~~~A~OO~--------~<~H'~.~.r.~••~.~.~.~••~-~.~H~______~ 
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A 

I' 
I 

10' Concrete lined 

transition D~>-
18 '\*

-;1 ~/ ~l 1 
fancrete lining~_-Ir===~~=i+:::j 

Z-j"-45' Chamfers 

Station 

Station and elevation 
shown on Profile Owg, 

CONTROL INLET 

SECTION A-A 

#4@IOBend / 
intaflaar~ 

f---' "--II 5-3 I 

SECTION D-D 

L -------------------------------------+--

1:
I ,"

One half the No. of weep holes ,I 
each side, equally spaced 

Weep holes 

10' Concrete lined 
trqnsition 

Steel slide gate with flat 
bock seat and handwheel 
lift, gate not shown 

Fr> 
( 1 

I 
I ~j ~ WALK PLANK SUPPORT ANGLE 

L5X5xjxo'-6" (2 REQUIRED) 

______ _---'_---'-A'I:J---I--+-__concrete lining --t---t-~ l"ql,r=!j-t--'/ULj;::!::C=~~O~"'no••"~Gate frame 
guide 

Station 

Precast concrete 
walk planks 

Station and elevation 
Station and elevation 

shown on Profile Owg, 
shown on Profile Owg, I. \ 4" 

I fr'~5'BOIfS (a!7' wlfh 
hex, nuts and cut washers) 

CHECK INLET 

Fl> 
3 -j"x lo"Anchor bolts (a! 7"with 

square heads, hex, nuts and 
cut washers. Project 4': 

Precast concrete walk planks, ;#4 Longi!.@IO\
reinf not shown 
Surface of backfill Overflow wall 

PLAN OUTLET TO CONCRETE LINING 
{,Chamfer on all 

,'" r"'~ r""" b,,, "~~ ... , ;"?! .2-#4~.~.0 II ~ J : ~-4 #4@12 

~ T~ @--=I9to (7; I,() - 0 
#4 Tie bar~"~:£~;::4:::;:::::;::g ,,'0," -, . p • ~ -

~'-'-"-'-''-'''-'''': "0 }' I b +10" .1 
Top of bank LSI CHUTE BLOCK FLOOR BLOCK 2d~~~~~/e~~r.~ .t==;,'.' :'~;.':] 

fl. A 

Precast concrete 
walk plank 

~: 
I 

#4 From 

" --L 

floor J-..w-.., 

Extend cutoff vertically or 
horizontally with unrein forced 
concrete as directed 

SECTION E-E 

i Typical original ground surfol 4 Ola.hole~.p.=l F.~:nn 

~:-c_=__-----Lp~---- --- Lr -- --'1- PRECAST CONCRETE WALK PLANK 

B-B 

SECTION F-F 

Protection 

t';;7i l i Hp Max:-j .~ 

SECTION G-G 

I" ~ »1,1~ 
''2 Cl 

Transv, reinf 

Extend cutoff vertically 
or horizontally with 
unrein forced concrete 
as directed 

Top of lining 

HO 

Concrete lining 

SECTION C-C 

loping wall thickness 
to be same as 
adjoining floor 

SECTION H-H 

Walk plank support angle 
not shown 

Walk plank suppar tangle 

wall 

fDio. x5"heoded ancharS@15' 
moximun. Weld to angle. 
Minimum J anchors required 

Reinf not shown 

GATE FRAME GUIDE 
,2 REQ UIREDJ 

Assemble gate 
guides with 

. 0 

flathfad bolts _____-~ 

TYPICAL SLIDE GATE 
ASSEMBLY 

NOTE 

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

Gate frame height measured from f of gate opening. 

REFERENCE DRAWINGS 
WEEP HOLES ___________________ _ 
TYPICAL PROTECT/ON __ ____________ _ 

STRUCT. 
No. 

WATI!R
WAY isTATION Q INLI!T ELEVATIONS 

A 8 C 

-

D L a b 

DIMENSIONS 

La Lo LF Ls Lp Lr Ho H, H. Hp HT br t t' h C d 

i 

I I 

CHECK INLET NO.OF NO. OF POOL o~~~rrr9ff!.MI!NT QUA NT /TIES 
CONTROL INLH SLiOE GATES WALK WEEP [TRANSV. MISC.LONGIT.I'IEINF. (C~~~S REINF. 
N P T lW~~f:H:J*! FHRt.. PLANKS HOLI!S I REINF. FLOOR WALLS STEl!l METAL 

!lBS.! (lBS.! 

I 

i 

• AWIAYS TlUnK SAfETV 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

RECTANGULAR INCLINED DROPS-TYPE 2 

o DRAWN __ ~'!:'!''':' ______ .",.""JT"'IlD_ ________________________ _ 

OJ 

o 
*When a gate wtlh a specified height IS not available, a gate wilh next greater available height shall be used with appropriate frame height 

CHECKrrD. __ - _____•• ,.".1'tOY~D____ - ____ - _Ii -. - - - -  - ----. 

D.NVllflf. CQL.ORAQO 

OJ 
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( 

r.------'--~~E -+---5cO" I f 

6"Coarse gravel 

--~~--~~--~Ls--------~ 

Typical original ground 
surface 

Transv. bars spaced 
horizontally along 
structure <£ ------1-------#4 Transv. @12 ---...j..--------------. 

SECTION A-A 

1--~~-5d 1!20'Min.) ----~~ 

4d Earth transition 

( lo.o'Min.) 

IB"Riprap on 6"sand and 
gravel bedding 

Station and eleva tion 
shown on Plan and 
Profile drawing 

5.0' ~~ L>
C 

PLAN 

8" 

Station and elevation 
shown on Plan and 
Profile drawing 

#4@6Bothway sincenterofwall. 

<£ 

I 
6~ 1--1----B-~-+----

3''-45° Chamfer 

IrC! 

j8"i 
.' #4 Longit. from 

sidewall 

Extend cutoff horizontally or 
vertically with unrein forced 
concrete as directed 

#4 Longit from floor 

SECTION B-B 

10' Earth Bend into sidewalls or floor 


#4@12 Bend short bars into 
Top of 
sidewalls and floor SECTION G-G

bank SECTION C-C 

I 
18" Riprap on 6"sand and gravel bedding 

I 

2" CI. Normal 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-D-6123. 
Place entire structure on a foundation of undisturbed 

earth or thoroughly compacted fill. 

<£ 

SECTION D-D 

<£ 

BAFFLED APRON DROP DATA 

Extend cutoff horizontally 
or vertically with unreinforced 
concrete as directed---~ 

18" Riprap on 6" sand and Jravel bedding 

IIWAYS TIIInKSlifiTV 
UNITED STATES 

DEPARTMENT OF THt: INTERIOR 
BUREAU OF RECLAMATION 

BAFFLED APRON DROPS--q-5 C.F.S.#4 Longil. from floor 
a OR A WN___'!..J.:....t;.: ______ SUfJMITTI.£D________ ________________ _ 

o T""A.C«D __t1L..~._G_' ____ Plt!COMMENDl!:D____ _________________ _SECTION E-E 
N 
t\I CHtCI<EC_________ APF'/'tOVED_ -e;;,-c;:c;;I<dA.""i:iJs,.-;,;;c-",-- _______ ~ 

U D«NV£"".COLOR~DO 

'. 

SECT ION F-F 

ELEVATIONS DIMENSIONS 

STATiON 
A 8 A Ii C D E F G x L 

EST. QUANTITIES 

~---.-_CO-N-T-R-OTL~N~O-T~CH_r---~CONCRETE 
P N R cu. YDS. 

REINF. 
STEEL 
LBS.T 

- ~.-+-~--+-~-
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( Bend into sidewalls or floor 

TransK bars spaced 

Ls ----

horizontally along #4 Transv.@ 6. End alternate 
structu re € -'--:-~+--~b~ar:'s'::.:'a'":t~h"-a"::lf~w~a~lI~h~e~ig~h~t---j--------------

SECTION A-A 

5d (12.0'Min.) -1-l 
4d Earth transition . 

(10.0' Min) 
Top of bank~ 

--------

#4 @6 Both ways in center of wall. 

IfCI. 

End alternate bars 

\\~ 

#4 Longit. from 
sidewall 

3"- 45' Chamfer 

Extend cutoff horizontally or 
vertically with unreinforced 
concrete as directed 

#4 @6 
at half wall height 

SECTION F-F 

SECTION B-B 

6" Coarse 

#4@12 Bend short bars into Top of SECTION G-Gsidewalls and floor,bank SECTION C-C 

€ 

I 
18" Riprap an 6" sand and gravel bedding 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123. .Compacted 
Place entire structure on a foundation of undisturbedbackfill---

earth or thoroughly compacted fill. 
2" C/. Normal 

SECTION D-D 

€ 

IBAFFLED APRON DROP DATA 18" Riprap on 6" sand and gravel bedding 

~ ALWAYS TlUnK SAfETV 

I 

Extend cutoff horizontally 
or vertically with unrein forced 
concrete as directed 

BAFFLED APRON DROPS--,-12 C.F.S. 
DRAWN__ ~ _R..:....~ :...0...:. _ __ SUBMITTED__ _____________ __________ _ 

~SECTION E-E TRACED_ __ _~.!,..!~ ___ _RECOMMENDED_ __ _____ _______ - - - - - -- 

'" "'L-C~H~E~CK~E~D~_~_~_-~-~-~_~_~_~A~PP~R:O~VE~D:_~_~-~CH~'-~"~'-ic~"~A~c~'~.~'~AN~C~H_-_--______l 
DENVER, COLORADO. 

J;LJ;VATIONS DIMJ;NSIONS 

STATION 
A B A B c D F G x L Ls 

lOST. QUANTITIJ;S 

CONTROL NOTCH CONCRETE
f---T--'=P::-:-~=-:";N-;-'--;;R:-- cu. YDS. 

REINF. 
STEEL 
LBS. 
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II 
I 5'-0" I : 
I II "< 

, about 'i: 
[]

Station I (Structure symmetrical I I @J 

I I <n I
II _-.J~__ -----r----'-LI I - ~_-.J 

~3"-45° Chamfers :;;
--1+--+-++--- --+-+-++--I-.J---P--i- - - ... co -

Station and elevation 
shawn an Plan an d 
Profile drawing 

~Narmal section 

I II 
I II 
I II 

II 

PLAN 

-.l~T 10' Earth transition +i----------------------------Ls ----~"',"~ 

/- Top of bank ......, '~" 

'W'r~OtT 
d(3,o'Min)c '-' 

3'-0" Min 1 " 
" ,-.J I 6 Pillet 

8 Mm I r

llflJ 
G ! I" GUl ' 

'" 

"~ 
.....,-........ 

.~ 

18" Riprap an 6" sand 
and gravel bedding ---_.L 

bars at half wall height '. 

Transv bars inner face II: #4@12 II' 

Transv. bars outer face-i--------- #5@5---\__---+-------/----,----,..", Backfill", 

ELEVATlOIIS 

STA T/OII 
A B A B c 

- End alternate bars '" 
at half wall he ig ht --

SECTION A-A 

BAFFLED APRON DROP DATA 
DIMENSIOIIS 

o E F G x L 

EST. QUAIITITIES 

~__~C~O~II~T~R~OL~II~O~T~C~H~--~~COIlCRETE 
P II R CU, YDS,T 

REINF. 
STEEL 
LBS, 

\0 

\",." " 
'-18 Rlprap an 6 sand 

and gravel bedding 

-j r--S" 
I # 

"-.#4 Langit from floor 

#4@9f

#5 @ 5 End alternate 

\ 

----_;__------ A 

;' Par face 

9" Q~~~~~~~t~~J~nij~~#4 Langit from 

.-- 4@12 

#4 Pro m sidewall 

3'-0" Min.
I 

A'L 

wall 
- Extend cutoff horizontally or 

vertically with unreinfarced 
concrete as directed SECTION F-F 

SECTION B-B 

. [--3'-0" 

#5@5 End alternate 
bars at half wall height 

#4 @ 12 Bend short bars 
into floor or wall 

__tJIIo---#4@15 

#4@ 12 

£ 

I 
, #4@15 

8"'1 r 

'>II>'II>----f-#4 @9f 

\ 

#4@5 End alternate j SECTION G-G 
bars at half wall height 

SECTION C-C 

/_ i8" Riprap an 6" sand and gravel bedding 

/ 

Compacted 

#4@5 End alternate bars 
at half wall height 

NOTES 

backfill 

Par general nates and minimum requirements for detailing 
reinforcement, see 40-0-6123 

Vary thickness of concrete uniformly between dimensions shawn 
Place entire structure an a foundation of undisturbed 

earth or thoroughly compacted fill 

SECTION D-D 

18" Rlprap an 6" sand 

Ifl

Extend cutoff horizontally 
or vertically with 
unrein forced concrete 
as directed -----" 

#4 Largit. SECTION E-E 

and gravel bedding~,\ 

..: \ 

i Backfill \ 
• ALWAYS TlllnK SAfeTY 

UNI rED s rATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

BAFFLED APRON DROPS-- q-20 C.F.S. 

D~A WN__ __ _ l:-.!!:.... ____ SUf3M IT TEO_ _____ ~__________ _ 

o 
(\J TRACEO ____A'-F!.-I!. ____ ~£COMMENOED_______________ _ 

~ CHECK£D _ ___ ____ __ APP~OYED____ __ ___ _________ _ 

o~--------__------________~C~H~,.T'~'~CA~N~A'~>~.~"~AN~C~H------~ 



27 

r., Station 

1:-1. --']'
··Stat/On and elevation 
shown on Plan and 
Profile drawing. 

II 
II 
II 

Structure symmetrical I I 
about <f. I I @, 

II V> ..J 
3"-450 Chamfers r -r+-- g II "'

II '" 
II 
II 
II 
II 

PLAN 

i 
NormCI sectIOn 
10' Earth transitionT~---------------------------

-Top of bonk Ls------___. 

E '\ #4@IO -------~ 

S Min--j L 
#4@12 

6" Fillet 

Tronsv bars inner face --t1-:-------.-1#4 @10--~~· 
Tronsv. bars outer face .  #6.@ 5 __\_.-_-_-_-_-_-_-1-1-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_---;-,-------..::-::.---:..---~_ 

End alternate bars 
at half wall height 

SECTION A-A 

8AFFLED APRON DROP DATA 

TYPical Original ~ 
ground surface ~ 

Top of pro tection 
-------------~ -----

IS" Riprap on 6" sand 

S'll 
#4@9 

#6 @ 5 End alternate 
bars at half wall height 

10" 
~~~±tR~~~#4@s 

1~~~~~~~~~:=~~~~~Et~~; Near face" 4 Longil. from wall 
Extend cutoff horizontally or 

vertically with unrein forced 
concrete as directed 

#4 Longit. from floor 

SECTION 8-8 

6"Coarse grovel <f. 

~_-""~#4 From sidewall 

SECTION F-F 

and grovel bedding -__ I 

1.0'--' k " 
"" 

#5 @ 5" End alternate \ 
bars at half wall height.J 

SECTION C-C 

#6@ 5 End alternate 
bars at half wall height 

"",.------<-. '#4@9 

#4.1w 12 Bend short bars 
Into floor or wall SECTION G-G 

---+------ 4d Earth transition (lo.o'Min.)-----Normal section 

-- 5d (12.0' Min,) 

Top of bonk 

IS" Riprap on 6" sand 
and grovel bedding 

IS" Riprap on 6" sand and grovel bedding 

IS" Riprap on 6" sand 
and gra vel bedding 

<f. 

I 

SECTION D-f) 

Compacted backfill 

NOTES 
For ge~erol notes and minimum requirements for detailing 

rem ,arcement, see 40-0-6123. 

~~;{/~~Ct~;:s:tr~~[~r~c~~t~ ~~~~;:rlfo%e;;~~d1;f:;t~~ns shown. 
earth or thoroughly compacted fill. 

P N R CU. YDS. LBS. 
<f. 

IBackfill 

{{I-

Extend cutoff horilonto Ily 
or verticolly with 
unremforced concrete 
as dire c ted -------------

#4 Longit. from floor E-E 

u 

• ALWAYS TIIrnK SAfETY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLA~AT/ON 

8AFFLED APRON DROPS-- q-30 C.F.S. 

DRAWN __ ___ ...!_'!... _____ SUI!J/WITTED _ _________________ _ 

TRA CED _ __ _ Ci'_~ ~__ ___"'ECOAlAl ENOEO __ _ 
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Sto. A 

.~ AL>

L
-I j..-t(6" Min) 

5.0' Earth 

#4 Longit 
from floor 

J-fCf. 

. 0 
#4 Longit. @8. ·V. 

.0 .11"1 Bend into wall. 
• ',C>, 

{'Min.
----CI:l 

z·~tl 
IL\ 

SECTION A-A Assemble gate 9ui:e~~ 
with flathead bolts 

t (6" Min)---/TYPICAL SLIDE GATE ASSEMBLY 

If' CI. 

PLAN #4 Longit. @8 5.0' Earth 
(CONTROL INLET) 

#4 Transv. Transition 

Sloping wall to be 
same thickness 
as adjoining floor fl. A 

at2t I --=-=-- fl. BSECTION 8-8fI.WS. 

DA'---H~ 2-#~J 

#4 Langit 
from floor 

t (6 "Min.)H--j----L.--#--'4~@-I12~ D 

PLAN 12 CI. 

/IIfci. JII 

2 ~Ia X <: deep not: ~f'Chamfer on all#4 Tronsv. 
~21-- ;'1.. ;,. 4@12 #4 edges of planks 

# 4 Long it. @8. 

Bend into wo II. -lllx 1011 Anchor bolt wIth 

Steel slide gate with flat .~ 
pack seat and hondwheel::E U 
lift, gate not shown 1 

Gate frame guide, 
see details 

Precast concrete planks 
see details ' 

5" ""'::;1 8 
~ Anchor bolts 
@7'; project 4" 

PLAN
f.. (CHECK INLET) 

fI.WS. 

#4 Tronsv. continuous in walls and 

#4 Tronsv. continuous in walls 

and floor. See Table for spacing. 

LONGITUDINAL SECTION 

SECTION C-C 

TYPE 
QWATERWAY STA. A F STA. D R G EI. A EI. B EI. C EI. D S C BZY eLI L2INLET tfw 

* When a gate of specified height is not available a ate with next grea ter avallabe height shall be used With appropr/Ote frame height 

f Oio. hOle-~Ip:;QttiS;=3r square head, hex nut,d,' 

CONTROL 
N P T 

G '" and cut washer 

SECTION D-D . Remf not shown0 

DETAILS OF PRECAST CONCRETE PLANK 

#4 TRANSV.@ 
SEC. I SEC. 2 

EST. QUANT. 
CONC. REINF. 

SLIDE GATE 
r~kPJ:I*~ 

-

floor. See table for spacing 

LONGITUDINAL SECTION 

NOTES 
For general nates and minimum requirements for detailing 
Jeinforcement, see 40-0-6123. 

Elevation C to be equal 10 or less than elevation O. 

Gate frame height measured from € of gate opening. 


REFERENCE DRAWINGS 
TYPICAL PROTECT!ON _ __________________. __ _ 

• ALWAYS TIIIRI< SAfETY 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


CONCRETE VERTICAL DROPS 

f "Oia., 5"Headed anchors @ 15"maximum. 
Weld to angle. Minimum 3 anchors 

J3'f'~q"'9
1_ ~ tl 
r 1 
1-1'---;0+ 18"-"-----1·1 

Reinf not 
shown 

Bar f 

a 
 DRAWN __ &f·£ _____ SUBMITTeD ______________________ 


o 
 TRACED _ 3,-S:....M..:...J.!I.:.... __ RECOMMENDED ____________________ '.,.
C\l CHECKEO _________ APPROVED _ ______________________ _ 

CHIEF' CANALS BRANCH 

U DENVER, COLORA 00 

GATE FRAME GUIDE DETAILS 
(2 REQUIRED) 

~----------------------------------------------------------------------

t(6"Min) 

If Std. pipe handrail 
see 40-D-6022 ' 

'-~_~____L2,-_~+-_~5.~0~'~EG~r~t~h_~ 
Transition 

Protection 

SECTION I SECTION 2 



mailto:H--j----L.--#--'4~@-I12


29 

3" Chamfer-tl1--.---r' I 
1"l..L I ,I.

-+~~~-~-- 'lli/.llI1))!!1i<:o.. j'F' 
~tec~-~~~ 

, I 

UNLINED OR EARTH LINED 	 CONCRETE LINED 

1 5";" r r"f B~~ r6

" '1 rtw -'Ii r 
Bolts@(wtfhhex. :-:1 ~C~--8 x5 

nuts and cut washers~ c.'" 111:'-" I 	 - I--tw ~ I 11 3 i>--	 / /
II/Precast concrete 	 \ :-:! __-r- ~ I I _ 

1 

walk planks I- ,.-/ ':!.~ I, I ~ _____ 
l::-::i Removable steel slide gate ""'1 I ~ r-F =1-'Y{?--I i with flat back seat and ""\T "'1' L t--	 -t --~ t .t-+1--+ : 1- g:- cS -f--'=~+~~~~'--r-'-~~~~~~~~-+-	 co I '';'-='''n-~~~~~~+----l-1-~~-i--+- handwheelltft; gate -lj : '_ 	 I~ -~~~~~~~+--

J ~ .-~\--~--~R Mt~~ Lb:~lit~-~-==--==F==~~===~+======~===-~~========I=====~~I ~~~~~ 
~ .• II f-- '-Symm. about ~'Precast concrete '"~ I ~ 

I I I Gate frame gUlde~/ ;1 '<: 111\f.-!o" Anchor bait; 'f structure culvert pipe, Class ill i """";'~;" --------t-
'\ I -I Walk plank support a7gle~ 1\ at ["with square I \llL j , , -=!.~~I \ E. J ~~:::=:=:=:::=:=:,=~=~J,~i;f'~>i: ~~~~~:::r;u;~oj~~t 4" 	 kJ ! I II . ill-=!. 11

1 ~~ A ?- 1 i \ 1 1 1 B ~ P LAN 	 -<..jC----~---L-_L..LL 

1 

1 

UNL INED OR EARTH LINED 
Cl.Cl '".", 

~-.: ~-.: 
V)lu. Cl')li.J 

3d (5' Min)Top of bank-------.. I~'I Or as 
, \. directed 

N.W5--, 

Transition 

EARTH OUTLET 

#4@8.Bend'f'f1 

into walis~ I ,(#4@8. Bend mto wall Assemble gate guides 4WHO-, 1'--,;; 


r-~5-----J '\ ' ~4@12 ~5---------, 1 #4@12 wilh flathead bOlts'\rc_i) ° LONGITUDINAL SECTION 


:. t r-::;m 	 I :. '", ' )t-+1- /1\r If Bar ~~~ ,IL I oJ~' t7- rd' Bolts with 
rht-l.-J ' 	 L-.l.i ht"\'i~ ~I-LJning not I IIIJlII~,--:;c, V hex. headsI'" 	 TRANSITION OUTLET
tr~~H{'CI' ~ i [)f' ~~~@8 shown z MIn1~. ~.!o;i"---, ~''-li:.rl 

I ~I' ~~'4@8. . :~ I'~~ I ,,4 I. -,~ 4 ~'t'----,---1' t #4@12. Bend~ 	 £ 
z 

Irlfo wallsL1111~g not / L. ~:.:If" E~;eh~i~~~~:~/;e;:~~allY" ~;-= --L i'CI ' 'I. ,1 II ill -£,~ytw'='=l:!===='::iT====11-'=======o=:::J°1 	 IL / -I 
h ~. i II ~ 2,#4 unrein forced concrete 24"MMin~j \..4=L:' 	 • '" II ,,,,- ,Ci i r 

sown 24"Min. I . _,,'--+-i'CI as directed~ m. I , I 2-#4 i ~3 :.,'" ~~ E"Dia. holes I 	 ~'. I"
I--k+12,......, . I---K+12'--< I ,- 8 - l. I. /---K+8" _j z~~Iii ,t--I CI.SECTION A-A 	 SECTION B-B :,,,, '1 'I '7---FDio. x5" Headed anchors. 

~
~ " I ...L~ >'t----!'4. Continuous'" 1.\ [-1 j ---&- Weld to angle. Min. 3 L 4x3xi. Hales symmetrical 	 e Min. " V ! ) )~ in walls andr Chamfer an all 	 -I- ~ I. anchors required about mid-Iength-~ # • ~ ~M 

4. From " .' # 
transition 	 . 4 @12 

2-#4 ~ Same thickness as 
M.?~ adjOining slabd~;D/>a~~"Sti/i"1 DL'I,-\+_a~_;a:..1......f'·Iank='\\:t ('i'=:¥! ri f4t ~ 1'+ s< ~ 0 l!~~-P>-C 

__ 	 e .m. lExtend cutoff vertically4Jl--Urlnsi *' face '%'" \-.~ ff;" 010. holes @(.J 
or horizontally withBar~-<~ 11~ a,fwall

'[I rJid .l WALK PLANK SUPPORT ANGLE 	 unrein farced concreteo .. 10. '--I{' Clear ;; 010.-	 "2-#4 ~ 
as directed 

SECTION D-D 	 PLAN ~ V ,t -5 ~ ji["~ .~:.,.~ /. Min. 
SECT/ON C-C

PRECAST CONCRETE WALK PLANK 	 GATE FRAME GUIDE 

REFERENCE DRAWINGS 
TYPICA L PROTECTION___ ___________________ 
PRECAST PiPE EMBEOMENL _________________ _ 
BENOS FOR PRECAST CONCRETE 

CULVERT PiPE____________________________ _ 

NOTES 
For general notes and minimum requirements for detailing 

rein forcement. see 40- 0- 6123. 
Locations of vertical PI.'s at C and 0 are to be 

considered approximate only and may be adjusted according 
to actual laying length of pipe. 

Pipe drop shall have earth outlet unless otherwise specified. 
Lining similar to the lining in the adjoining waterway sholl be 

placed at the inlet or outlet of the pipe drop. as shawn. 
Stations and elevations refer to invert unless otherwise shown. 
For details of Joint between concrete lining and concrete 

structure. see 

PIPEr-______~----,-------.------r----S~TA~T~/O~N~S_7A~N~O~E~L~E~V~A~T~1~O~N~Sr_------.-----.-------,------+--T-".-~CTH~E~CTK~T.IN~L~E~T~~~--,_~c~O~N~T~RTO~L~/N~LrE~T-r--~~TrR~ArN~S~/~T~/~O~N~O~U~T~L~E~T_,r-~E~S~~~Q~U~A~N~T~/~T~/;E;S~ 
WATERWAY Q DIA. STI!. A EI. A STA. 8 EI.8 STA. C EI. C STA. a EI.D STA. EEl. E STA. F EI. F R M S K L N~ GATE * R M S K L Tip NAB eeL p Y tt twPIPI CONC. REINF 'tiff- [REMARKS 

In. 	 f/fuiWdfh,XHt. Fr· In. In. FT. CU.YDS L8S. L8S: 
REMA RKS 

(I) 

r-

oo 
It')

" When a gate With speCified height IS Mt available. a gate with C\I 

Unext greater available height shall be used. 

~ RLWRYS 1111n1< SAfETV 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

PIPE DROP 

DRAWN__ e·!"'..:.~:.. ___ __ !!IUSMITTCD ___ _____________________ _ 

L.L.M.TRACE:D__ _________ _ "'ECOMM£NOI!;O__ ____________________ _ 

CH~CKED_ __________ APPIfOVED __ _______________________ _ 

CH/~~, CIitIYIitL~ ."""IYC,", 

DENVER, COLORADO, I 
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AL -+------- ~--+Ht_L_+__--- LSla D (End trajectory) 

I 

_.______ --L!jPiCOI original ground surface 

{.-!/ tl-L21 ----
<l4 @12" 

Tronsv Reinf continuous in-;;c_-I~__________ 

backfill to top 

4@12" 

<l4@12" 

<l4@ 9 "---1T.'---'--' DETAIL OF CHUTE BLOCK 

11'= 4'0" 3 Floor blacks, X= 8" 
11'= 5'0" 3 Floor blacks, X= 10" 
11'= 6'0" 4 Floor blacks, X= 9" 

TYPICAL PLAN 

SECTION A-A 

.......... \ //---......"" 1/ 

\ I \ I 
,I 1 I 

/I I . ! I 

~ 
3-2 Weep hales with gravel packets, 

I I I I "' 
i"'"" \0 I I 

I 
I 
I 
I 

~, 

\ 
\ 

I 

\ /
\ /
'---' 

DETAIL OF FLOOR BLOCK 

-Lp 

l 
-roO< 

Lt ---~-i---~---IO' 

'i. 
(Maximum backfill to! 
, tap of wall, 

SEC. C- CISla G 

---------¥--I-J A 
'i. 

I 

Extend cutoff wall horlZanloly 
or vertically with unrein farced 

, concrete as directed. -------" Sloping wall thickness to be same 
as adjoining floor. 

SECTION D-D 

Transition ------+-~Narmal Section - ~ 
outer face of walls and floor. NOTES 

For general noles and minimum requirements for detailing 
reinforcement, see 40-0-6123. 

For Hydraulic Properties below stilling pools see Plan and Profile 
drawings. 

fNWS. 

~--~-
fl. G 

~~ 
--"--Protection

Max 
of wall~ 

REFERENCE DRAWINGS 

~~~ic:~L~Ri5ric-r1i5N------- - ---- - - -- - --
PRECAST PIPE EMBEDMENT____-=~= _:~~=~~==~ 

SEC, B-B 

WATERWAY Q 0 S 
STATIONS 

A D E F G A 8 

ELEVATIONS 

C D E F G L, 
DIMENSIONS 

Lz L. Lp Lt hp II' C Y 

CONC. 
cu. YDS. 

REMARKS 

• IIUlHlJYS TMlnK SAfETY 
UNfTED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

STILLING POOLS 

DFfAWN_~_""!!'_ ______ ____SU8MITT£O__ ___________________ ~____ __ _ 

oci TFfACEO_""':,?-~ ____ - - ____ R£COMM£NOEO_ - -- --- -- - - ----- ------ --

1"'1 
 CI-4ECKEO_____ -- - -- ---- AP,.flfOVEO___ - -CHI«-~-: -CANA'L.. -.-"'--;;,,1\,(;,:;------
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-cJC 
PLAN 
TYPE I 

~- -- - ---- - - - - -:.... - -- - - - - - - --~ 

e<----5'O'Mm ---->; ,,--_-.--:-'_ ' , __ Top 0, lining
I __ )' 

i r't===~~~~--::::t;NWS 
..( k -, - ,_' c· 

I 1/'1: /,i ' ',1 '. 'Scope 
~o " 'See Typical 
," ,; 0, !., I Joint Detoil 

DETAIL OF CONNECTION 
TO CONCRETE LINING 

---;oo'Tronsition 

-Iret 

"-3' Fillet '~-2" CI. 

SECTION B-B 

A 
F 

-J(-use tF5 s'eei in place 0'114 stee! as shown on the draWing 

,_/!'4@9" 

'\ -/!'4@12"
! , I 

/Near face 

-', 
, 

j fJ ~ 
'J 

""F 

i, I 

G-G 

,i-< -------- !£:I'- -~- ~Il 
e: I t:l Q.) :------,-f-;-~:..:.::,~-~ 

, ~ ~ II !I~'_1I4@12" 

PLAN 
TYPE 2 

_t_ § ~ 
, :5;: 

t::J~JJ ~~ 
Ci) 

// 
/ 

ELEVATION J-J 

}
'-Symm about if 

SECTION K-K 

STRUCTURE 
No, 

WATERWAY STA TlDN DIA Q EL J 

, 

NOTES 
For ~enerol notes and minimum requirements for detailing 

reinforcement, see 40-0-6123, 

REFERENCE DRAWING 
TYPICAL PROTECT/ON __________ 

PRECAST PiPE EMB£DMENT- _____ ~~=~ 

€£1") ALWAYS T~InK SAfETY 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF REC:"AMATfON 

BAFFLED PIPE OUTLET 

g DRAWN_~.!'_I5. __________ SUBMITTED ___ ~_ 

;;; TRACf:.D_G:...P..:.l!. _______RgCOMMEND~D_______ ____________ _ 

-,--------"-";-'-----.-k- - - t 
I ,-For face 

! 
", /!'4@li'Bond 

, into floar.-, 

~~~~~~-..~~~ 

'tF ,,' , 
- 4 @ 10 --' L-i' CI. \,114 @ 12" 

SECTION C-C 

14: ---- - - -- - _.f:___  -- - - --:>-I 

'--11< ~ong';, f,-ern walls and f'oo 

ELE VATION E-E 

h= ,........ 

I' 

'-Lelei 

SECTION F-F 

TABL~ OF DIM~NS/ONS 

,_2-114 Edge bars ~ 

SECTION H-H 
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A 

f<- - ------ - -- ---------- ---- -- 8'- 4" -- - - - --- - - --- - -- - - ---->-i 
------3'-9" ---------->f<------------4'-1"---------~ 6" f<--------------------8'-4" ----------- -------- --~ 

I : : 

-3'-9" - - - - ---->1-<- ---- -- -- --4 '- 1" - - - - - - ---~ 6" L:
I : : 

, '-----~--r , , 
\ l 

I 

"".-Splice across f optional 

"'--Splice across I{. optional 

SECTION C- C 

: 
I 

, , 

, 
I 

" I-17 T--
I 
I 

-----r
f-----r------------------------r--------------------------L-~-----: 

~--------------------~-------------------------L_4----~
=NJ \ ,)-".---0=-'''''--------,,---1-- ---l-'" , 

Ei E:
, 

--, I, .,--<,": co ~/-Symm.abautl{. /-Symm. about I{.j 5'- -' 
A '" coFLOW --------~-+

C» +-"'- .' ,A '? A ~ :~i , SECTION C-C , , f, ,, 
~-------------'''-----------'L 

-", 

,-----r 
~~----------------------~~------j-

-JD 
.::~~;~-L--J+,----,/~~--J-C--------------~---~--J-D-------------------,~------r'" ~PLAN ,,Type(J) (Max. Q= 6 c.f s. ) , 0",, PLAN, , ., 

_____ -"' ___'t I{. Type0 (Max. Q"12 c.fs) ~ 
\ ' , I-JE I , , 

---'11'4 Edge bar 

-----~--y->-! 6" ;<
: ->i 6" 1<------2c3"----'>i 6" r<- # " . ·..:h: , , , ~4@12 BondJnlo 

:~ : i ;:-----'? side walls 
,,/: ---1---------'l-1-

~----~--_c~~~'~ --~- : 
L_ rl~~.,y'-::-r" I 

,/,'!!'4 Edge bar 
.---",-", 

NOTE: 

-----~-r 

-, 
-----t- ~ 
3" 

____t_~_ 

: I I I"," I / I 

#4 Edge bar- --

B::I : 
~ 

i:t
, 

, ,
0",;, ,

'---Splice across I{. optionol ELEVATION E-E 
:::'''It\I

SECTION D-D May be conslrucled .~~~~~~~~~~~~4,~~~~~0~~~~~~~~+,~~,-----~-- NOTES 
with 8"headwall in i I t'f') I I Chamfer all exposed corners runless otherwise shown. 
liewof6"heodwall ->1 6/1 t~------ _____ 41_/fI --------~ 6"~

For general notes and minimum requirements for detailing
and 3 "collar shown 

reinforcement, see 40-0-6123. 

SECTION A-A 
SECTION A-A 

18" Dia. pipe shown---" 

NOTE 
May be constructed 

with 8"headwall in 
I ieu of 6"heodwoll 
and 3'collar shown. 

,,, 
~ 

'-<-

/'it4 @12" 

,----'it4 Edge bar 

----~--r 

B,,: : 
~~ -:I -~ 

ES TIMATED 
ITEM 

Concrete, Cu. Yds 
Reinforcement Steel, Lbs. 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 


BUREAU OF RECLAMATION 


BAFFLED OUTLET TYPES I AND 2 

ELEVATION E-E 
DRAWN __ !'-f....:.:!·_"!..·_______ SUSMI rT£O _____ ________________ _ 

SECTION B-B 
TRAC~O __'"!:.(!!.:J!" ______ __ RptCOMM£ND£D___ _ ~ _______________ _I{.--\----- SECTION B-B 

! ! II II ,I 
CI-/£CKP:O ____________ APPROV£O _____________________ " 

SCALE OF FEET 
U~-D-£-N-V-£-R-.-C-O-~D-R-A-D-O------------~~C~H~'.~'~C~A~HA ~~'~.~.~.~A~N~C~N__ 
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/:1', 

NOTE: 

May be constructed 
with a" headwall 
in lieu of 6' headwall 
and j" collar shown 

#4 Hoops-

--, 
1-<lc -<1 0 6': 1 

,I 
<::> 

"~ '';'' 
1,, 

__ 1 

'fFillet : -<lE 
Symm 

1, 

! 
I 
I 

:,obout Ii 1 
,I 
«> 

" 

'" 1 
1 

i-<----3'- 9"---- ~----4'-7''---- >-i 

~- - ---------8'-4''- -----------,.; 

PLAN 
TYPE(j) (Mat.Q'2ICfs) 

SECTION A-A 

-6" 
,A" 

A 

-t--t -Jll_ 

SECTION 8-8 

[ 
I . 
j(SPllce 

Splice across!£ optional" 

across I[ optiOnal 

,'- -#4 Edge bar 

SECTION C-C 

1!1.!o! ! ! ! 

SCALE OF FEET 

SECTION 0-0 

/-!t4 Edge bar 

-j" 

'-Sp./lce across 
!£ optional 

ELEVATION E-E 

I 
i-- J ---/ , 

, , 
1->: 

,I 
10 

T,, 
y 

I 1- -', I l.j I "j" Fillet : 

,~j: '0 f : 1->6" 
r----'--j J.J . L " '"""'lK 
I-  - 3'-=; ~i I I 1 

L_~~:;. tlb i (-Symm about L~ __-.J' 
F ,~HI - I ,~'-H-+ F 

, I AI- -2'-3"--+-20"-1-> : 
I-I-_-_-_-_,~ L ' 

,:1 I : 
Splice across -' t--,lU -1f4 Edge bars i : 

I[ optlOnal-' II' I I :, r f ,-II 1 

#4@J12'~/ Wtt1--F'~ 1 

I 
I 
1 , 
I 
I 
1 

~-------4'-5''--------~- -- ----5'-7''- --- +> 
I 

l.,;- - -  --- - - - -- !O~O"-------------- - -,..: 

PLAN 
TYP£ 0 (Max. Q, 38 cfs) 

@J9; Bond Into side walls. 

,-,'#4 Edge bar 

24" Dio. pipe // 
shawn-'." 

NOTE: 

May be constructed 
with a"heodwall 
in lieu of 6" headwa I I 
and j"collor shown 

#4 Hoops--

SECTION F-F 

SECTION G-G 

G 

V 

Ii 

~ For Face,,, ,l-sPlice across (optional 

: :"-'-"#4 Edge bar 

\Splice across I[ optional 

SECTION H-H 

h-----M+------,-U,· --,#4 Edge bar 

i.:'. ---Bond into 
br side wall 

:=:=:::;::;::::=t=::;:::=~tl"'::;.. o=;=,.~.,-tI "--#4 Edge bars 
o ,"" . ,.' . , ... '"i 

"'Splice across !£ optional 

SECTION J-J 

ELEVA TION K-K 

~ 

I 

I 

'- Splice across 
Ii optional 

ESTIMATED 

ITEM 

Concrete, Cu.Yds. 

Reinforcement Steel, Ibs. 

NOTES 

Chamfer all exposed corners t: unless otherwise shown. 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123 

~ ALWAYS nllnK SAfETY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

8AFFLED OUTLET TYPES .3 AND 4 

DRA.WN_'=·3~E!.. :!"_w~~.____ $UBMITTED __ __________________ _ 

TRACED __ ~:....C-,--I! ___ ____RECOMM£NDED __ _______________ _ 

CHE:C~E:D__ __________ APPRO\l~D_ __________________ _ 

U~--~D~£~NV~£~R~.C~O~L~OR~A~O~O~----------~~C~H~"~F~CA~N~AL~S~.~"A~N~C~H__~-~ 
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3'~ 
.: 
a _--+f-tLi--l_I--ct---- " 

3" 
L-+----+-hIld==I+ 
A FLOW 

I 

Splice across t[ / 

I -<J D 6'c 
I 

------5j-(-------~-- -----6''-7''---- -

,l"---~il 
I)Near "~'. 
~ I face' 
II 
I :o~. 
I-d---,t 

,--Splice acr055 t[ optional. ~ 

,f
I 

-;'--Splice across t[ optional 

:,Splice across (; optional#4 Edge ::Qr---\ For face -, Ii; :' '-I}:' 
.-~------~~'--------~ 

,--Symm about rf rl}3 
A '. 

!J4.Haaps
,f 

#4 @ '0~~b'g'~g~~s~t~~§~~2 -3"F//let 

\ ~ 
'-Splice across t[ opt ional 

SECTION C-C 

~---- ---------II'-g'-------------
SECTION H-H 

PLAN 

TYPE@) (MAX. Q~ 59 e.f..,) PLAN 


TYPE@ (MAX. Q~85 e.f. • .) 

5 CA LE OF FEET 

Splice across rf :' 
optional· --

ESTIMATED QUANTITIES 

; -!t4 Edge bar 

"1, Y4@10" 

I ITEM I TYPE-5 I TYPE-6 
IConcrete, Cu, Yds. ! 7.3 I 10.9 
I Reinforcement Steel, Lbs. I 565 I 830 

°l 

i"j,f--r-:;;r------,,---,H--c'-----------rl O 

I---~ .'r·1I'4@12"

'f #4~;~:bo~eochfa~e---~--j~::>',0 -3f 
NOTES

\~~~.). ~. ",c. ";0', :'~~+;l Chamfer all exposed cornerS r unless otherwise shown 
Splice across if " '\, '--#4 Edge bar Bond For general notes and minimum requirements for detailing reinforcement, 

optionol--'- into side wall. see 40-0-6123. 

SECTION J-JSECTION F-FSECTION A-A SECTION 0-0 

--_. - --,-----------
• ALWAYS TNInK SAfETY 

UNIT~O STATES 

DEPARTMENT OF THE INTERIOR 


BUREAU OF RECLAMATION 


BAFFLED OUTLET TYPES 5 AND 6 

o DRIlWN_ _ _~..:...~I-J..=€ yy,...'"1, ____SUBMITTE:D_ ________________ - _____ _SECTION B-B 
TRACED__ _ _ ,!:q,~._ __ __ REcoMMeNDED ____ _______________ _ '" 

'" f'l) CHECKED _________ ___ APPROVED __ ---CH/€-;:-CANAL.$ -f)-RANCH--- -

DENVCR, COLORADO, 

30" Dia. pipe -' 
shown -----/ 

_.3-#4@8:'Bend 'nto side walls. 

SECTION G-G 

1-#4. Bond into 
side wall.-\ 

ELEVA TION K-K 

"-'Splice across t[ 
optIOnal 

ELEVATION E-E 



For face-, ,,'Near face 

#4@12~ 

" 

#4-@6''--.., \ 

SECTION J-J 

Concrete. Cu. Yds. 

---~-

, , 

.... _-i',, , 

, 

1£;:========r:==;;ri_-L 

__ -#4@12"Bond 

Into side wails 

PLAN 
TYPE0 IMAX. Q-1/5 c.f.s) 

! 
A 

SECTION C-C 

o 
I, ! 

SCALE OF FEET 

If 

-", 

'", 
, -4, I 

,-For face 
42" Dia. pipe i ".'---#4@12"shown" 

8, 

4I1Fijlet--~. --/ ::"!~:I '4"Fille t 
"'" k-2'-611--~ 

SECTION A-A SECTION 0-0 

,, 

....::, J 

. '-- -For face 

--' ----#4@12" Band into 
side 'walls 

5ymm. about If -, 
+------ , 

-'--Near face 

-----#4@9"Bond into 
side'walls. 

----#4@12" 

0., 
I 

,, , , 
-' I 
0., ++----+......;J'~'---,- F 

8" 

PLAN 
TYPE@ (MAX. Q'ISI c.f.s.) 

SECTION H-H 

2-#4 Edge bors--, 
r--'-~-------+--------~~\ 

) 
For face-" / I': 

#4@6'!..\ \ (r) 
h-~-+----~~~------~--L-~.~ 

4"Fjllet-~--/ \ :'!1l\I 
~--2'-611-~ 0'\ 
, 

,·Far face 
r 

#4@6"-""",' /-#4@12" 

"'--#4 Edge bar 
each face. 

(4"Fillet 

SECTION F-F 

SECTION 8-8 

"IJF4 Edge bar 
/ each face--\ 
, ' 
\ 
" 

ELEVATION K-K 
ELEVATION E-E SECTION G-G 

ESTIMATED 
ITEM 

Reinforcement Steel. Lbs. 

NO TES 
Chamfer 01/ exposed corners -t: unless otherwise shawn. 

For general notes and minimum requirements for detailin 9 


reinforcement, see 40-0-6123, 


4& ALIIIIIYS TlUnK SAfETY 
UNITED STATES 


D£PA RTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

BAFFLED OUTLET TYPES 7 AND 8 

o DRAWN__ .E.... ~.: ~...:.l.::Y!.-¥._ _ SUSMITTED__ ___ ______ _ ... ________ _ 

: rRAcED__ J:::!·~..:.~·_______ RECOMM£NDED_____ ~ __ ____________ _ 

"' 
OENVER>COLORAOO.. 
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\,, For face--
,'''#5(iiJ If" 

: (-#4-(iiJ12" 

1.1-, 

F - ---Near face F 
--#4-(iiJ12" Bond bars info 

side wolfs 

-a" 

(f 
I

, 
2, 

d 
A 

-a" 

a'e 

'" ~~~==~~~~~~4.~~~.-1 
1\ "cCt\.J ~-3'-6':-J 

1-- - --"--I~~~7~======+==;;rl_>--4" Fillet 

'--For face 


1..l.'q
L 

Near face----: 

--.' 

.~ '. ~. I 

- - --#4- (iiJ 9" Bond into 

",,,:,,,-_, side wall 


\-'14- (iiJ 12" 

A _I--_-'--[L~-',S)lmm. about (f 
, "IA -3 -OT ,- -Near face 

,.--".- -rt-<M_Jl4- (iiJ !I" Bond into 
side walls 

\-#4-(iiJ 12" 

6" Fillet- ~1~;i:I~F;;;;;~~~~~~~~~;;;~ ~ 
, ',__ .:1.J D 

\ ~C\j k- 3'-611--~, (f '.-Splice across It optional 

;0----- --- -- 8 '-2"---- -- - -".k--- lo-a, " 

------------~ 
:-J E '--- Splice ocros s (f optional
~--~~---#~8~'''' -~_~' ~___ a~~~JSEC TION C-C ______ _____::'_________ K 

k--- - - - - --- - --- ------ -----18'- iQ"- -------------------~ SECTION H-H 
1-0:.;------- -----------------20 1-7"--- -.--.-------- -----------~ 

PLAN 
PLAN

TYP£® (MAX, Q. 191 cJs,) 

TYP£@(MAX. Q. 236 c.f,s,) 


Ii. 
I 

Il==I====~=====:r::::::rl ,,-2 -#4- Edge bars 
60" Oia. pipe 

shown-----_" 

'" For face '*(--
, "5(iiJ12 

#4@ 12'!.-/ =:J:~; 

,---'*4-Edge bar 
~Ch face 

~ 
1'--

.' 

, , #< (iiJ 2" For face --

';> 

Splice across (f optional-) 
L , __ 1 
~--3~6'~->\ 

(1,,--Near foce.-(-" I .-------_" " ESTIMATED OUANTITIES-' 

G 

I ITEM I TYPE-9 I TYPE-IO 
rConcrete, Cu. Yds. I 2a I 37 
r Reinforcement Steel, Ibs. I 2640 I 3310 

Y 

NOTES 
Chamfer all exposed corners r: unless otherwise shown. 

~2S_9=~""""'~~",;-=~~~-~--1. For generol notes ond minimum requirements for detailing
i..:--3'-6'~--~ 

reinforcement, see 40-0 -6123,
'-- Splice across (f aptiorai ~___ 4'-0'~_~ 

SECTION A-A SECTION D-D SEC TlON F-F SECTION J-J 

dtfl# " -- ..4-(iiJ 12----_,- ----- . 

i 
I 

:1Il-Y---------.. . J 

'\. 

I ,-- For face 
'i 

, # "! 4-(iiJ 12--.---,; 
ALWAYS TIlInK SAfETY 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 


BUREAU OF RECLA.MATION 


BAFFLED OUTLET TYPES 9 AND 10 
SECTION B-B ELEVA TlON E-E SECTION G-G ELEVA TlON K-K 

o ORAWN__ ~_. !?_·_:~o¥y'·J'1, _____ SUSMI JT~O___ ________________________ , ____ 
I 10 15 
! I !!, ! ! ! ! , I ~ TRACED___ J!.:..Ji.:_~'.. __________ R~COMME:NOED. ____ __________________________ _ 

SCALE OF FEET 
C/!E;CKED. ______ _________ APPROVED ___ ____ _ '" CHII;II', CANALS ."ANCH 

DENV~R COLORADO 

http:J!.:..Ji
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c::::~ 
~:~ TABLE OF LOCATIONS, TYPES, DIMENSIONS a ELEVATIONS 

f ~:~ECanal or Lateral i /y~~"'~ ~,-",: CANAL TO. to ELEVATIONS --r_/ l... PIPE Col/ar DESIGN "--J. ~-'~ \- Q,)1 a 0 Str. 
OR STATION Lateral or REOIR. Max. M 

J 

/'-.;<~0- '---/ - ~ ~ Normal Oisl DEL. 

r 
• -g~ct? Vi No. CWJml Q MARKS 

~L::'-~/ /- (Y o.~ LATERAL Farm unit WS. A 0 J Oia. L Slope X WS.EI. 

C c:-	 _)_/,.J. - J <::J'C:: 
.~ 

-	
C::' Q- l...


~~ ~:~g.~ 
:Air vent, see "'-:::,; .!2:,gliii 

, ~ Detal/. ./'~ <I), '" "'<:0 

'-c:~ E~r5,'~H---_-- -.-_--_-	-- - -..::. ----- - - - - - - - - - -_--_--- ~_----+-1~-=-==t_-=-=-_--=-=-=--=-'-=--.......... -----=---=---_.::~


.---
:..,.. :~_ 

i/~f ~ ----------L--r[~------------------
1 

- r\1\' 	
~-------. 

[-r---i 

,:1 ,~ 
( . y 	 '\ 

E --H- '-. C >-" 	 ~~ '\"~", ~.~
/1->16">-<-\. # " 	 -

I ' '·StrOlght bars 4 (cj) 12 both 
~~;::-~_/"'_--~ ~ 

~'.:<;::::~C;-C;::::";::':,0<"'::;"'--;' 

Bend diagonal bars into // ways. . ~~ 


headwall....----------- \ 


\" 	 ~l 11 1 I 
i i , 

I 

... 
'/~Cast iron gate with flat back seat 


'f / 
I

and square bottom slide. Lift and 

I r 	 / / anchor bolts as required. ,: .-Top width to be W, Wo or as directed.

r----- .. ----
Embankment to include romps for 
 i , 

, " Gate not shown. I, 0 8 M. or form rood across 


M -------------~-~ I /-Upper anchor bolts. '- pipe where ! 

Late/rwaI5sI0~e~:----:~,~~---~q/ k--------	 .1't ________ 
directed 


I 

Can91 0Nr ___________________________ 1. _ ----->1 ,.Canal or lateral slope

· orma . 

!,'---u;..-:--'--n-------,,'L'. 
0, 

!: "'w' 
,. Lateral section 
 I 

, " ( " /' ' , 

_1,10· Submerge .3' Min.-, or weir pool··

· 	 : 'i': L_ : ";~c. il:~ "#4@12" -"1 6 ':""'- • -,' 

Max.T;==-\.\"'/"" 
Cqntral I OC: 

/j' " 


if 
'? 2:1 3 DIO /


,,~l-;Z
S,·--, /f: 

0 ,/ ! I 


\,"2;;"-:; ::' (, --Air vent; see ~/Collor "'~ ,Precast __ _= 
I' 

-~. ~'t"'~____;I: m_~_i L~":"P~'
concrete 

+t-_
I 

.~;~_-~)_~o.hO
,I DeSign Delivery r<----!-{5''M'(;.r---->i ,/,


"i __ m - "'r+lt i 

! L~ 	 ---d =_ -'-~!- ~ 
I 

I 7:~Y"fc7~~;k -t i~ +~EI 0 9 	 Slope·-x 4.1 M,d' '~~ (I) Connect to raad crassing at distance L and Elevation J.

12J Connect to pipe line. 
l 	I	 ·TYPE 2 ':;;.::1 '7F:r, -..;------- ~ ~-, (3) Connect 

I /::>';;' , 101' 
X---u--+r

~s "I~: ~~ 	 ~p~;i(;ction-fo-r to pipe drop. 
lateral turnout only. 

(4) Connect to Weir Box,.-----------6"Fillet-/ I-f :~ 	 t~. X SECTION A-A.#4 (cj) 12" Both ways. L':J ___ 1 (5{ Connect to pipe Div.Box 
Transverse bars continuous in walls and 


floor. 


NOTES 

--------- ___FLO~' <t AI. /ventd;o.~-J For general notes and minimum requirments for detailing 
reinforcement, see #4 (cj) 12" -;;,---

" . . 

(upper • tJ " 	 pipe d io. (4"min.) 40-0-6123 ..
anchor bolts. I : 

Bath 

!f'ft.
i ~ways in : \f 

--1'1 	 CL Turnout gate shall be same dwmeter as pipe·
Canal or RI. : '" : except, where pipe diameter is fJ()t a standard '

center of slab. 

~ 
~ - " ~ 	 gate alameter, the next larger standard diameterLateral-------1 

(Jate shall be used
Gaie frame height measured above ~ of gate (Jpeninq. :; ,,·4ir vent, see Detail. Extend headwall cutoff, vertically or horizontally withTYPICAL DIRECTIONS 'D' ,-"JI'4 @ 12" '.!4@2'; Bend 4"into unreinforced concrete as directed. 

wall; place fops of bars 
.~• .-'*4 Hoop flush with concrete. 

REFERENCE DRAWINGS 
SECTION C-C TYPICAL PROTECTION ____ ____________ _ 

AIR VENT DETAIL PRECAST PIPE EM8EOMENL ________ _ 

TYPE 2 TYPE .3 TYPE 4 
STR. 

0 Reinf. 
Cone. GATE: Cone. i

No. G E Steel A E 
IReinf. 'Frome 

GATE Reinf.
-- Cone. GATE UNITED :;rA TES 

S~~~I A G E Steel L'fPAI:'TIAENT OF ThE 

Cu. Yds Frame Cu. Yds. Cu.Yds. 1Fr'hTe 
IN:ERiO~ 

. In. .,r,£"u 
Lbs. HI HI Lbs. CF RCCLAMATiON 

, 2'-0" 3~O" 1.0 65 ,5~OIl 3'-0" 5'-0
11 

1.1 92 5'-0" 
, 12 

----
15 : 2 1-2" 3 1-3" 1.1 ! 72 15'-0" 3'-3" 5'-4[· 1.3 105 5'-0'1 i 

\'Canal or PIPE TURNOUTS-TYPES 2,3, AND 4 
2' 41 3'-6" 1.2 78 15'-01l! 3'-911 

6'-I·r /.5 124 51-011 Lateral Transverse bars continuous 18 

bottom) in waifs and floor. Bend 21 2'-6' 3 !...9 11 1.3 86 !S'-O"! 4'-3" 6-IOt 1.8 147 6'-0" i 
E!.A longit. bars into cuto ff. I- .-

24 2' 8" /4 51-011 4'-0"1 91 15'-0", SLOII 2.2 182 6'-0 11 

I-
f--t-

~ U,AUD __ _ _ 

TYPE 30 2'-10" 41-3TYPE :3 	 4 
11 1.7 1111 !6'-01l) 5'-6 11 8'-9" 2.6 215 7'-0

11 I o 
~APP~'OVED~ C!-iECKEV _ ___ _ _ _ ________ _

CHIEF,CANALS BRANCH 

D~NVEFI. COL.ORADO 
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~ 
t.~~u. 

~ 'f Ah 
~.. , ~~ 

" Rt: '1"'E Loferol·' .,' 

TABLE OF LOCATIONS, TYPES, DIMENSIONS .9 ELEVATIONS 
TO to I ELEVATIONS PIPE 

Lo·tero I ISfr: No. DIR. M Normal Control 
WS WS. A 0 J Oio. L Slope 

CD;~r MD •. DESIGN REMARK 

X 
Q DEL. 

W.S. EI. 

LATERAL STATION 

TYPICAL DIRECTIONS 

/ 

I 1 I I I 
!:hC:> 

/ 

' PLAN co"§: 

I --- 'f Lateral, or turrout station Cost iron slide gate with Flot beck seat and ..3 ~ ~ 
./ when turnout is on 'f lateral. square bottom slide. Lift and anchor ] ii: E: 

I 
. bolts as required. /Embonkment to include romps for ~ ~.2 

i Gate not shown. ! 0 8 M or farm rood across co co 

I ' pe he e directed ~ § .:
--~-M I ., h Upper anchor bolts. I pi W r . :§ ~ g.

~( taD 

I 

, I----~~E '-I", '~i [TOP width to be W, Wo or as directed. i <D ii ;;; 

( 
16"M C\J 0 I'{ rot<<-..L--------------------.L.--------t-i-------j ,-Conal or lateral slope Lateral section 

In I \.Q I I 

(I) Cornect to rood crossing at distance L and Elevation J 

(2) Connect to pipe line. 

, ;- See typical joint detail. 

-I",' .[Butt lining to structure 
C\j' 

i~ ". __ I 

T"~--1- -
., . I 
" - I---Structure waf! ..( 

~. 

.0 0 
_...L+'L__. __---!---.._~t-

SECTION D-D 

waif 

TYPE {i 
(Gota not shown) 

STR. 

No. 

0/,4. 
In. 

B 

(3) Connect to weir box 

(4) Connect to pipe drop. 

( 
...Ji'.4 (ci) 12"Soth ways in center of Slab. 

-JDia---l~..~........•'1§~.18"MIn. I.'. 0

: ' 

.~ ·S 
~")::~
j3? 

SECTION C-C 

TYPE 7 
Conc. Reinf. GATE 
Cu. Yds. Steel I7lh=::ra:=cm=er-----i 

Lbs. HI. 

A G E A G 

,rVent Dio. i 
~ " pipe Dio. (l'min.)

:§! 

L. ~, 
t~ 

~""i 

, ,_ '-4" -l 

-. '#4@ 2': Bend l'into 
wo"o' place tops of bars 
flush with concrete 

AIR VENT DETAIL 

TYPE 8 
Cone. ,Reinf. GA TE 

Cu. Yds.: s:g~1 Frame
I Ht. 

E 

~..-~--_+----+_--_+----+---_+----+_--.---i----+_--~~--~--~----~--.~----~----~.--. 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40 - D-612 3, 

Cr. Turnout gate sholl be some diameter as pipe· 
except, where pipe diameter is not a standa~d 
gate diameter, the next larger standard diameter 
gate shall be used. 

Gate frame height measured above 1£ of gate opening. 
Extend headwall cutoff vertically or horizontally with 

unrein farced concrete as direcfed. 

REFERENCE DRAWINGS 
PRECA.ST PIPE EMBEDMENT . ___ ._..______ _ 

~ ALWAYS T~mK SAfi:TV 
UNITED STA rES 

DEPARTMENT OF ,WE IHTE(?IOR 

BUREAU OF RECLAMATION 

PIPE TURNOUTS TYPES 7 AND 8 

111~~u' I-_D_'A_._N_~_~_fi_~___--_.___'U_'_M_IT_'"_-D_._-___-_-_._.~-~-~.~-~-~.~-~-~.~.~----_I.. , TRACfD_______ RECOMMEHDED______ ~ __ ~ __ __ _ 

CHECKED_ _______ APPROVED_ _______________ • ___ _ 

CHIEF. CANALS BRANCH 

DE~JVER. C'JLO'?,.:J!::O I 
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Canal o.r lateral 

Slape- TABLE OF LOCATIONS AND ELEVATIONS 

Station-

see 

Steel slide gate with flat back seat Lift 

--1 
Symm about '£ except 

___f9.( measuring wells.-. ,
,See Detai'!!j 1£ Pipe" ' 

1=::c:~=1,=_=-=_±_=c_=-c.=-=_==' 

tw-~ I 

--'--+_+-..L_____@--_ H'=--
__J __ 

PLAN -.olD 

,C I Slide gate with flat back seat and square bottom 
, slide Lift and anchor bolts as required. Gate nat shawn 

CANAL OJ 
OR STA TlON " '" 

NOR. 
> C G.LATERAL .... 

.-- ---r -

--- - - -

--~-

-- ----~1- f--

---, -

,--f 

INLET PIPE 
NORMAL ,CONTROL ELEVATIONSSTR M WS. . W.S. ELEV. LIN 

NO. ELEV. ELEV. A 0 E F J Fr: 

. -f

t-
-

--.---- - - - -- -

-

-~--

INLET STRUCTURE 

Conolor Laterai j 
Slape -. - _-.-/ 

/ 
pressure pipe---/ 

>< " Vent diG. =~ pipe dia. 

LONGITUDINAL SECTION -TYPE I I ,~! (4"min) 

STR. 
110. 

~ ______ __ (_C~~:_~::: _:~:~E_T_ ~~A_N_S~:I:~_~H~~:~ 1.~0~~ k~'~,:' 
':.---4 ' , : "" - 4@2"Bend4irrtowall; 
: ~--.----- VV' Of' WO Min. --------- -i---->j L71 

\ ~ 1#-4 II 

[, ~:0\!';i,V'. I :. nil I'~.... I piace taps of bars 
'~ :.",!~ flush with concrete. 

r-r--,:;:-r;--,-,----+-i-,-,,/ -- Canal or Ipterai slopes - --', ,.
J l --'l'----------- DETAIL B 

Reinf. and oates 
nat shawn 

'i ;

j I Tt~~~~~~~~~:c~/., ;---------------L 2 
--

N'~-- l' ::... .~. '~. r----- ----- ---- --L.. 
~ I I'---- ---- __

:"'",<:_1 k", : --- -----. 
'I l -~ Precast concrete pressure PiPe__ .", 
I' ~ , 

, '~-~'-f======'===~~ 

----------->+-"--L -~ 
I .3 i , 

MAX. 

Q 

" Ei.F-"." 
~============~~~ 

~~s!lD'91f-----f, ! T '~--:'AI! reinforcement In measurtng
I,~~ 11),' wells IS-#4@iZ" bot7 wc:ys tn center of slab 
1" ~ ",~~,! I 

: PrecaST concrete plank, ,-Lpper anchor 
SEC. C-C , :' if , bOltS, both 

", Weir gages. . :, I.';,"9."O'les. 
: ' bath wells--_, Lr~ ___ l

""- _, ~, Ir,I~+----l i '", 
"'-!"[')Ii'~ ,'fl <b 'I ' II'L.-i" .. -.- ---'!t:4@9"Bend into sidewalls 

LONGITUDINAL SECTION-TYPE Ie 
I CONCRETE OUTLET TRANSITION SHOWN) 

'f_:..-#4 Longit.@I2" 
, . __ 11" CI 

DIMENSIONS 

Z I G K A E t 

-Protection 

Cement mortar-". 

Reinf nat shawn --.[, C--ij.~:' "'---Extend cutoffs vertical/yar

I 'L_'.L~_" ~ ,~'- horizontally with unreinfarced 
_ - concrete as directed.-.---- .•' 

i . I'l+.. ---4!': Tr;nsv.@IZ"cantinuousin. J j'll outer face of walls and floor 

U~·) , 1·1'" 

:,. '" ._.Ii:! 

#4 From transition-" ,'..Sloping wall thickness to be same as adjoining floor
b'----- e Min. DETAIL 

CONC. REINF. ORIFICE GATE TURNOUT GATE WEIR 

cu. YDS. 
STEEL SIZE FRAME 

DIA. 
FRAME GAGE 

LBS. HT. HT.C F LENGTH 

r-----------A+2t -----------'1 

·~--nl~'iI~i-~' ~:':',~ 
-#4@I2'~.' "-I""CI. 

t'x lO"Anchor bolt wirh P LAN 2 

square head. hex. nut, ". 3" 3"C ~ 
and cut washer. .-2 Dta. q- deep hole. (8 ham,er on 

:,/ 3'" :. all edges of 
: " _ '1 f..-~" Ow. hale. -# ,,'!f4" planks. 

\If!+'±3i'~'Z;./: j
',,_ '. ,/ .~':<~ . ' ......•....•... , ... /Reinf.nat 

t -0' -"".: shown. 

L 
E 

A 
SECTION E-E 

DIA.I 
(JN) 

DETAIL OF PRECAST CONCRETE PLANK 
#4@9~"" '", 

SECTION D-DSECTION B-BSECTION A-A 

L, 

o 

OUTLET 

cf~~: EARTH OESIGN REMARKS 
L2 L. HL. DEL. 

NO TRANSITION W.S. EI. 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement. 40'0-6 I 2 3. 
Gate frame height measurer! aDave '£ of opening. 
Discharges assumed to be as indicated in Table 31. U.S.B.R. Water 

Measurement Manual. Discharges should be verified by rating. 
For dimensions War WOo see Plan and Profile drawings. 
Locations of vertical P.I. 's at E and F are to be 

considered approximate only and may be adjusted according to 
actual laying length of pipe. 

REFERENCE ORA WINGS 
T YPICA L PRO TEC TlON ________________________________ _ 
PRECAST PIPE EMBEDMENT ____________________ _ 
BENDS FOR PRECAST CONCRETE PRESSURE PIPE _____ _ 

~ 

o;;t 

STR.I PIPE 

No.1 DfA. 

DIMENSIONS 

TRANSITION 

CONC. 

cu. YDS. 

REINF. 
STEEL 

LBS.
B L 

t 
a Y 

OUTLET 

T P e tt tw 

t 

J, 

ALWAYS TlUnK SAfETY 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


C. H. O. - T Y P E 2 

DRAWN_'::.~:.~·__ _______ SUBMITTED _______________________ 

• TRACEr.. !:!..¥~G...:... ________ RfECOMMf:.NDED _ ___________________ _ 

CHECKED _ __ ________ APPROVtrD ________________________ 

DENVER, COL.ORADO 
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Cl 
Le vel--, 

"" " ::
" 

,,2- Weir gages; for details, see 40-C-71. 
" Fasten gages to wall with cinch anchors 

or as directed. 	

~-
Symm.about 'f except 
. for measuring wells" 

Pipe ' 
I 

., - ,- ~ . 

f<--- ~ Road 

I{I I 

->-- '"-..:J'"-..:J 

t ->< w : 
,---~ 

'" 

2:-

--T 

bars flush with concre teo 

PLAN 

3 Dia (5'Min.)-----_,
" 

t<-- L - - -->+-c- - L ---,-1-<--
: 3: 
I, 

bottom slide. Lift and anchor bolts as 
required. Gate not shown. 

BI DETAIL 
- - - - - - L I - - - - - - - - - - - - - - - - -:>+--<0 - - - - - - - - L 2 - -1- - - - - - - - - - - - - - - - - - - - -;>+< - - - - - - L 3 - - - - - - - "i 

LONGITUDINAL SECT/ON 

EARTH OUTLET TRANSITIONf-< - -

P' Typical original: _--Drainage ditches where 
ground surface,: :' required, as directed.-" 

" I( 
_,,'Conal or 10 feral slope~~- tt ( 6 "Min.)-><, 

, " , I 

~~t'r}"_'_ #4@12~=_·' ...~_'1--ll--"rr-'~=-1 f-,---G777,d r--"",,~
Y' -" , 6"Fillet-- -. 

Q)I.~ 

1.1 __ :'''' c+ : ,>:,----~::-;; 
Dia.-B y6"Fillel-'~ ~-tw 

2"Oio.x i" 311 
deep hole- t I _ _ 

-, -»2'1-<- ;',,,"#4(al12::-_ _#4.' 

",,: ' : --~/ 

,-Precast concrete plank 
I 

Upper anchor bolts \ ~ 
-Wa terway 

both gates-----<\, ,-Gate not shown,Station ~ Road I sec tion 
1\' \ r 

11"0-

~~;:;:1:;i:+=_=-t:::::;::::l- --~ 

__11'4@9"Bend into 

wall. 

t.I:;i;~m7''-L,--'r-'1l - -- -it4 @ 12"SECTION A -A 

.~ 	

: 
--;J, __ 

,-Precast 

)--~T"':"--=T-!--J,rt+~--I-\'-ti~-:-;;-T':""'f'<j-' .:: it4(al12'~ -  - - - - -i'c£-"'2 :' Station and elevatIOn shown onfr· --WorWo(Min.)--- -Road way width-"" C\j:~" -< profile Dwg. except an farm 
'iF 4 From floo;;I<n 

'- '-

" 	 :::,J 'delivery.Q: 

" "" U) 
"" ~ ,Vent dia"i pipe dio.(4"Min.) 

I .~ ~: 	 SECTION B-B'--Precast concrete planks, see detail. 
~-8/1 I ~ " ~ , I----t, /O"Anchor bolts (al7;'project 4:' ':->"'--I'ILP LAN waterway 	 _'",Extend cutoff vertically orP---J concrete planks slope ---' 


I' nat shown, see detail. 
 ~ --<J 	
, 

with! \~ 14" ::.2" horizontally unrein forced 

For Typical Joint Detail, 
 " -_It4(al2': Bend 4"into D concrete as directed. 


see 

I 

wall,ploce tops of 	
'-' 

--1£.:1 
, '-----.- SIO/;ing wall 
J>e Min. 
.'-' 

~ ,_- it4Longit.(al12"_-C.I. Slide gate with flat back seat and square 

'!"4 Tronsv. (al 12 " 
continuous in 
au ter face of 
walls and floor. 

thickness 
to be some as adjoining 
floor 

'" SECTION D-D 

,-. Chamfer on all edges 
of planks 

',-Relninot 
See Detail A/' \-~ ~-8'1 	 --3-- "'C- - \-:_-.-_O>-<~_4 i,"Dla hofe------ :..I. ":"::"'::f-~"" :...-.;,/ shown- __ 

~ Transv. (al 12"continuous ( 0<::;, ,'<-- 6" Fillets LONGITUDINAL SE C TION in walls and floor. 
, SECTION E-E 0 c

(CONCRETE OUTLET TRANSITION SHOWN) 


----All reinforcement in measuring 5 'DETAIL OF 

For C.H.D.dimensions, reinforcement 
 wells is #4(al12" both ways in center 	 if', 10"Anchor bolls with square /PR E CAS T C ONC RET E NOTESPLANKhead,hex.nut, and cut washer:of slob For general notes and minimum requirements for 

SECTION C-C detailing reinforcement, see 40-0-6123. 
and notes, see obove-- _______ _ 

'f	 OUTLET TRANSITION"'-\, INLET STRUCTURE 	 Gate frame height measured above If. of gate opening. 
Locations of vertical P.I.'s at E and F are to be con

-- C~~;r~l;~~ M - - - - - - - - -~n___r.--r-._r_-_r:_TT"i DIMENSIONS ORIFICE GA TE TURNOUT GATE 
CONC. 

REINF. DIMENSIONS 
STR. PIPEWEIR 	 CONC. 

REINF. 
STR. MAX. 

No. Q 
SIZE FRAME 

DIA.Z. G K A E t C F HT. 

r--

------

No. DIA. B Lt 0 y FRAME CU.YDS . 
. STEEL GAGE 

HT. LBS. LENGTH 

...-

--

---

- r----

T P • tt 

--

CU.YDS. 
STEEL 

tw L B S. 

sidered approximate only and may be adjusted. 
N W5 according to actual laying length of oioe. ... 'i 

Discharges assumed to be as indicated in Table 31, U.S.B.R. 
Water Measurement Manual. Discharges should be 
verified by rating. 

cor dimensions War Wo, see Plan and Profile drawings. 

REFERENCE DRAWINGS 
TYPICAL PROTECTlON ____________________ _ 

LONGI TUDINA L SECTION PRECAST PIPE EMBEDMENL _______________ _ 

TABLE OF LOCATIONS AND ELEVATIONS 

',- Reinf. not 
shown 	

BENDS FOR PRECAST CONCRETE PRESSURE PIPE __ _ 

Cemen t 

• ALWAYS nlinK SAfETY 
UNI TED STATESDETAIL A DE,ClARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

ALT. 

!..!:.E.~ AH. ---r-- f-~ C.H.O. TYPE 2 WITH ROAD CROSSING 
: Y R T. '~-
"I[ Conal or Lateral) ____ SUBMITTEO __ _ 

N TRACED_E..:'-:C: _ ______ RECOMMENOED ___ _______________ _ 
NTYPICAL DIRECTIONS 
oq- CHeCKE 0 __________ A PPR OV EOCHli,.-.-C-A~.iI!...S-SRAiicH- _______ _ 

DENVER, COl... ORA DD. 

r " 

" INL E T PIPE 
CA NA L Cl 

;:: NOR. NORMAL CON TROL ELEVATIONSOR STATION " S TR. LIN.ELEV. 

"" Q M w.s. W. S. L I L. L. DIA. 
LATERAL ': No. FEET (IN.!£LEVATla" ELEVATION A 0 E F J

Cl 

-~ 

_. __ , -

c------

-~ '-- 

--  I-- 
--  - -

o u TL E T 

S TA. ELEV. 
CONG EARTH DESIGN 

ELEV. S TA. L sm. DEL /VERY
TRANSITION W. S. ~ ROAD R 

NO. L 
E LEV. 

--_. 

REMARKS 
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\'.For tYPlcol Joint Detail, PLAN 
see 


Slide gate with flat back seat and square 

bottom slide. Lift and anchor bolts 
 EARTH TRANSITION 

as required. Gate not shown. 


________~ 
rDesign : Delivery W. 
,: 

s. INLET STRUCTURE OUTLET TRANSITION

- ----

-----------

--r 
Conal or lateral b 

2 
,-2- Weir gages; for details, see 40-C-71. 
: Fasten gages to wall with cinch anchors f<
" or as directed. ' '--,

I 

Symm.about 'f except '" 
I 

for measu~ing wells,> -<1 D 

-~~~-T-
Lf-+-+---I__ '" -

_~_.....J.... 

"',' I'"\ ! ~ 
, 1-' 

''\ i::ii 

.0«> I ~§
// '--·~i 

// 1-<-------/<---

I" { / B l-+-;
C» 12 :1 

TABLE OF LOCATIONS AND ELEVATIONS 

CANAL 
OR STATION REMARKS 

LATERAL 

i 
I Precast concrete planks

not shown----------_, r- -------- ----L, -------------";.-1 
, ,'_--~----------r---- __ ,J,_' Canal or lateral slopes 

~4"" I ' " It (6"Minh, : 
TYpicai original ~ :: ,:--10' Earth transition 

rt"'iTm=-rr-r'-r-~"'-;~""'-'/ ground surface-...;;' ~,vi-o----Lt  ___'::;:; __-~"1 

I 0 #4@12~"f' - I 1 
'Y -

____ 

l '
" ~, _(,{):1A 

J, 
t-:t/IL

IJ.:' ~ hI 

~=F~~~ I 
'prctection 

"'Precast concrete 
, pre ssure pipe 

7i811~-

LD,NGtTUDJNAL SECTION-TYPE I 
\ CJf'JCRETE i.)UTLET TRANSIT/eN SHOWN) 

'f r------------ -~~ ----'-;o'r-~; ~i~~~~~~-~ - --- -- - L2 -- - - - - - - '- --- -For -"~ tH.o. dimensio'1s, reinf.orcement. 

and notes, see Type I above 
 FLOW 

- -------------M------- - I 
-------.;..l :«--L3 -->-I fL7:

1 ' ~ II') 

,Control Ws. ::\\1I ' 1 ' 
'f Conal or 

, I I : 
Later~/__ -~ 

i N'lS; 
,

" 

-1 
' 

, 

:
1 

, 
~--- ______RT-/>! 

, 

~ ~_~ '1 TYPICAL DIRECTIONS
rccoanal or LJterol slopes 

"~<~ TYPical orlgmal 
_~:L.:--c;:---o-'"T+~---;;----:,~." j -f/. D ~, 

'r-~~-"-""",,- I· ..:.::c--....;;,
J' ~ 

, and cut washer : edges of planks 
, "D 3" -><.1 i-'-;" I #4@12'~.T- 'if4 '; 

, 
~91~~ I ::J 

DETAIL B LocatIOns of vertical PI's at fond are to be_: ground surface - , F 

' considered opproximate only and may be adjusted according to 
: ~----L actual 

~~ t 2 
I - ------- : 

t ---- -----"1 laymg length of pipe.
r-----------A 

1 
I 
~ : (Precast concrete pressure pipe - r-- -Delivery ws. 

~,} 
REFERENCE DRAWINGS 

TYPICAL PROTECT/ON
PRECAST PIPE 

~Jp'" 
EMBEOMEN-r-----.--- --- ----.--------

BENDS FOR PRECAST CONCRET"E-PRESSUREPIPE =~= ..:..:::. 

, "roi' '" 
II"•. :10·· .. '1' . "Pratectian 

oJ --?-AII measuring
Itldu~ 

.. ', , wei,s 
r~infor¥ment,in 

15 4@12 both ways In center .Upper anchor bolts, 

}-r~~i
#4@12~/ ~/rC/. 


lG_._._._~ . of slab 'f : LONGITUDINAL 
 SECTION-TYPE both gates II 
1 • TRANSITION SHOWN) 

Cement mortar_, 

Remf not shown--

~ , ~ __ l ~,' I 
tronsition------ ! 1 '\

ti '-Sloping wall thickness to be 

Precost concrete plank-·, (CONCRETE OUTLET d"x /O"Anchor bolt P LAN 
" 

gages, (1-""~~- : with square head,hex.nut, ,I' Chamfer on all
SECTION C-C Weir 

both 

-------ll 
wells" ,.' 1

\<de;;;04Ie --Ji,'ZI~~ !5\"l~:' 
l';DI;-h~-I;~- ~ ~ . -Remf nat 

--Extend cutoffs verticolly or 4 _' - /v -t::~ D : ' sho wn 
horizontall), with unreinforced 
concrete as directed.- SECTION E-E 

'.!I'4@ll' o#4 From ~ ~3'1 ~ V

# ,,_/,:' DETAIL OF PRECAST CONCRETE PLANK N
san:e as adjoining floor. 

\,, ___ -'lt4@9" 4@9--- ce Min: DETAIL A o::t 

SECTION A-A 
SECTION B-B SECTION D-D 

DIMENSIONS ORIFICE GATE TURNOUT GATE 01 MENS/ONS REINF: WEIR STR. PIPE STR. CONC. MAX. CONC. REINF: 
No. DIA. No. Q Z G K A E t STEEL S/Z E FRAME FRAME GAGE YDS. STEEL CU. YDS. DIA. B L a 

C I cu. y T LBS. HT. HT. e 
F LENGTH t P tt tw 

1----

- - -
- - - - ~- ----

~ ,Vent dia~t pipe dia. (4"min) 
~, 

=~'L:, ~ /-1,1

; II NOTES
I ',-",- I =,~IJ For general notes and minimum requirements for detailing 

reinforcement, see 40-D-6123. 
'" '-~4@2: Bend 4"mto wall; 

Gate frome height measured above 'f of gate opening.
place tops of bars Discharges assumed to be as indicated in Table 31, U. S. B. R. Waterflush with concrete. Measurement Manual. Discharges should be verified by roting. 

For dimensions W or Wo, see Plan and Profile dro wings 

@ALWAYS THINK SAFETY 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


C.H.O.-TYPE 4 

DRAWN~~I!' ________Sl.iBMITTE'O 

TRACED __H_ ~ ~ _____ RECOMMENOtftO ____________ _ 

CH£CI<~D ____ _____ APPROVI!;O ----------

---- CHIEF,--C;-"'-;":;''Ls BR;'NC~- -----

DENVER, COLORAOO, 
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I 

Canol or loterol 
-<5 lope 

#4@12" Bend 
into cutoff__ 

/--Stotion'f Rood 

: r-- f: -"1" 
c--+~~t~~~~---=~~~=_~_-_-=__~_~_~_~__~=Hc; 

<:: 
C> 
'-' ---k~~

~ 
" 

>0"
hC> 
>0"' .... 

PLAN 

I 
--Roadway width-

r----- -t-- _,I, _JT~'.r Wa (Min)
fl.:! 
~~ 

~~'I I :2 ,--Vent dia.= -/; pipe dia (l'min) 
:::. 3 

'<\J __1:1

t.A:2; . 

t PLAN 

rA II reinforcement in meosuring wells
! is #4@12" both ways in center Dr slab. 

Precast concrete ,-Upper anchor bolts,II plank --_, both gates, 
Weir gages 

, 

-+ I-I 
~l 

-J ~ 
.;; II ~ ~ 
~ I ......----!---.__~"' 

-:.!...(\j , : I : , 
- I! ~ \~ 

-';----H--- -t+ . II , 
---,...="-'-- --i I I 

';0 'I~i /-Oesign Oelivery VI. S.~ t i 
---~- I I 

, 	 : 
I 
"I Waterway 

slope---- '=--.c:~~ 	
SECTION B-BSECTION A-A 

~'. ,-'--E xtend cutoff verticoll; or horilontolly/-'i. 4-4"-"Oio. Holes. '--- --#4@2" Bend into 	 lJ~~;,::=:::::""",p,·~\~'·:P~r~otection for latera! turnout " with unreinforced concrete as directed.Precast concrete planks not shownc--" """"" 
wall; place tops of,. // _/C I. Slide gate with flat bock seat and square bottom LONGITUDINAL SECTIONSteel slide gate with flat bock seat, Lift and "d I 'i.bars flush with concrete,anchor bolts as required. Gate not shown, / // 511 e. Lift and anchor bolts as required. Gate not shown 


'f /,. , 
 , EARTH TRANSITION 
DETAIL B -JIr-- --- -- ----- --M~ -;o~ -~;I~;', --- --{~'~~'~::'T~':~-~--3-"'\'-// ,'~--- -- --- ~,: ;--=-::.L, -- ,:,~~~- -_~ -- - - - -- -- -- >1 ! J£ Rood 	 .' .... ,

~- ~ f-< ,--, Canal or Lateral slopes'>.:."; :-.c------- ---------t'------------L ------- -------->;< --------L3----~----~ ,10.0' Earth "': 

" , r------(o.n{ca!-f1/_s.-F~----,-t';_;+--r.-i'+'~rf'_r-:::'-c-;""..,..,..-f' '"J i >----Oroinage ditches where 2 tt (6" Min) -..: ~ - - L t - --- T ---f-ro-''-sFtTon- ----~ 


_ 12_ MI_n. __.-;" ,_-N.....~W...,.5-. :: ___ ~y:-lOy' :,C .... ·'" . . . '1 N" required, as dlrected---_ 	 r-----~rD~e~s~ig~n~D~e~/i~very 
W5---

6" Fill et-----

r=====~f~/.~F~-,,.~====,,,,,f:;.;:I,:::c.::~o/f:~ 

C>' 

__ ~ - - !!~~c~ ~'"-'~~ ~o~~~rfo~~LJ _ -_Li_I ,.-f/IR -"\ " '~' 

if .;- ""cw~ I~' " //,A!' 

;: ! /y" '," I.s \~,~ 


~----------=-===4 ;~" -~ I ' 

.~ same~------ : ",,-2.0 Min. I ==========~:s:::;;::=::==::=::=~~f:D0~ ~ _1J_ F'l'='=='-1F floor, 

SECTION D-D 
.--f/. E 

" 3" _,..,1; ~'" # '~___ # ,_-fChomfer on all edges
"--Precast conc -ere pressure~PI~p=-:e===df,~;,;=---~ t=:--,--",----,-jr:: 2d~~ ~~/e __ f.< }: .-4 of planksI?:2 4:~2) c4--~-'\I 	 . .' 

tOw hO/:~~~ I~; 1 1- /Retnf not 
LONGITUDINAL SECTION ,/ t -	 shown0'", d 0 

i CONCRETE OUTLET TRANSITION SHOWN) 
, SECTION E-E ' 

txlO" Anchor bolt with ·DETAIL OF PRECAST CONCRETE PLANK 
square head, hex. nut, /For CH.O. dimensions. reinfo-cemer.t and cut washer. --- - -' 

SECTION C-C 
both 

-Station and elevation shown 
on profile Owg. except 
on form delivery 

. ---t-FI 
, '---c--Sloping wall 

.:c--e Min. thickness to be 
as adjoining 

... I' 

, ,-fl J~- 1__ 

A~~:::::;;5~~~~*tiBd,,~,~,~:~~-,_.-_ i 
/' ,C ,__ .1_ 

~~ -~ a"f"<

'i. and notes, see obove----------------- __ 
OUTLET TRANSITIONINLET STRUCTUREr-- ------------M--- - - - - - - - -----~h____rr_,__,-_r,__"---~T'T~ 

(Control W S. 
j 

Rein" and gates 
not sho wn 	

NOTES 
" N. W5 .-" 
1

STR, 
No. 

MAX. r-____,-____,-O_IM__E_N_ST/O_N_S____r-____.-__tCONC, REIN~ ORIFICE GATE TURNouT GATE WeiR 

SIZE FRAME II alA. FRAMEI GAGEa Z G K A E CU, YOS. S[~~L 
C F HT. IN. HT. LENGTH 

- t--

-

--

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

STR. PIPEf----,____.-__-,r-°_I_M_ErN_S_I_a_NrS__.-__,--,__,-~ CONC. REINF. 

No, alA. B L a ! T 
t 

P tt tw CU, YOS. STEEL 
(IN.) 

--I----+_---1--+-----+--- ----r--t-+-\---+-
-- r_------I------\.------1i----t----+---_t_--i--+--I----I------j-----------j 

f-----/--__t----

t-------

Gate frame height measured above 1£ of gate opening. 
Locations of vertical P. I. 's at E and F 
are to be considered approximate only and may be 
adjusted according to actual laying length of pipe. 

Discharges assumed to be as indicated in Table 31, US.BR 
Water Measurement Manual. Discharge should be verified by 
rating. 

I,/EiA 

LONGITUDINAL SECTION 	 For dimensions War Wa ' see Plan and Profile drawings. 

TABLE OF LOCATIONS AND ELEVATIONS 

CANAL 

aR 

LATERAL 

STATiON 
NOR, 

a 
STR·I 

No. 
M 

INLET 

NaRMAl caNTROL 
w,s. w.s. 

ELEVATION ELEVATION 

PIPE 

£L EV. 
ELEVATIONS 

UN. 
A FEETo E F 

DIA. 

liN.! 

CONC 
STR. 

No. 

OUTLET 

EARTH eLEV. 

TRANSITION 

DESIGN 
DELIVERY 

W. S. 

E LEV. 

STA, L 

Sf A. 

£ ROAO 

E lEV. I 
R IREMARKS 

1--------+------+---I-----+--_t_--+-------1-------+----------1------+-------+--------+ ------1-------+-----+-----+------1----------1'-------1-.--+--------1------+------1-----,r-----~ --------+------j 

r-----+----+--+-+_-+---+-+------+----+----+----+-----+-----_-___-+__--_-_-_-_-__ __-_-_--,t-_--_-__-,--tr------- r---~_____ .. t-I_-----~~:~__~--_----_==--t,-----------+~-.----~~~~+---------.-~=:-:--------+-----+----1-_--+- -------\~-----,--- ______ 

__t----r----+_----+_-----I----- ------. ----1------ ~-

I---------j-------t----t---+----+----I---_+------+------t___----_+------_t_------f---------\f---------t------t------r-------t---------t---- ---------+------+-------I--------+-------t-~--__t------___\ 

I------__t------_t_---+--+----t----t------t--------t---------t-------t-----~--__j_--~--f____---_t_------+_-----__j_----__j_---- +-----j----- -- --- -------r------r--------,--------t----------
f--------f--------1f----1----j----j--_+---t-------+------+-----+-------f-----t___------,-j-------+-----~-r_~--I__ ----1------- --- --- - ----- - ------- ------t__---- .- ---- ----,---+--------/ 

-j----t-----t-------- --------, ---i------- i------ /--------t-'- ------ - --------- -- -- ------~.- ------ ------- ----------+-----1 
1--------I--------1---1--__t----t----t---t--------t-------+_-----+------+_-----t-------I-------~~----t__-----~----/------+_---+--+-------+_--~--------- -------------__t--
I-------~------_t_---I---+_--t_--I___+------+_------t___----_+------_r------+---------\I__-------------------I----- ..~---~-------t-----t-------+_----+_----

__+ ____+______. ___ ---------11------------ .~_= =.:.....::: -----1------ ~.~I-- =_-=_ ~ ______ .. -=:::~~:_±-- __~j_---__-+___--+.,_____ _ 
L-______L-____i.-~__~~__~~____~______L_______L_____	~_ 

REFERENCE DRAWINGS 
TYPICAL PROTECTION __________________________ _ 
PRECAST PIPE EMBEDM£NT_________________ _ 
BENDS FOR PRECAST CONCRETE PRESSURE PIPE _____ _ 

~ ALWAYS T~InK SAfETY 
DETAIL A UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF PECLAMATION 


FLOW,... ~H. 
~-- I £L C,H.O. TYPE 4 WITH ROAD CROSSING 

\ Y RT. i -"" 
- ___ SUBMfTTEO _______________ _________\---'f Canol or La tera/': 

TRACEO.!"'::~.:~.:. _ __ RECOMMENOED ___________________ _ 

TYPICAL DIRECTIONS .. ~ _ ______ _APPRO VEO _______________________ _CHECKED _ 
CHIE F C""NALS I!J"'Jl""~" 
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Br>- Measuring wells___ _ r-- 3~3~--: ,,2-Weir gages; for detoils,see " 
_ " "" " ,,: 40-C- 71. Fasten gages fa wall .,~ ,,-Vent dio" i Pipe dio. ( 4"min ) 

----,______C_o_n,a_l_or ~Iope., -•• .5-~ >-<12,5[""12"'1 :..0-5,' with cinch anchors, or as directed 

>' --< [------/--------F.!-_'~,',~~--~:El:,: :fj:--"":-" -<l C 2" Max.-- {,~--/~". ' •. /'4@2',iJend4"intowall,placetops 
., A _. _ .-' of bars flush with concrete.I y-~ -~ K 5'< l'F ~ 

-_.---j , ,/. ,-See Detail A -1./ DETAIL A 
*'-4 Longit.@12~ - -r -.t / 

8emi info ~ff' -1I1¥=T\, ' E 

\' -J ~ 
--{--------.------------------ , 

.~i~ _ (~Pipe 
~ Q!C'l 

____ ~---1------------------

i 
I 

Structure symm. about (. 
except measuring we/i~-

I 
I 

l 

1 ... 

I 
I 

'"+'MMj,: Ii 1 

L :t=~iJ~--------~2¥~~~~~----
~~----.-----------------
'-*" ' t 6.: ci _ 

"_1" J
Q.!C> (. Pipe-" 

__________i ___ ~ ____ ~_____-

---:r.~--·Provide 2-C.I. slide gates with flat back seat ;V-I I 

,: and square bottom slide. Lifts and anchor <0 -~8"i<-
. "'i 12"~~ ):,.k-..::·y::.:~-'-+-21"- ~ bolts as required. Gates not shown. 

-'----+---....L.-----1-------------!-t----~-=-~-!-::-----1o....-:.-.--...l,; ,.: ---\ E-\-------i-=.J 
C 

P LAN 

: :13'Min. : ',,,,,
-l21"Max. : ---j- x10 Anchor bolts @ 7"centers, project /' ,-- Top wlotHo be W, Wo ' or as directed 

Provide 2-5feel slide gates with flat back seat! • See Plar and Profile draWing 
Lifts and anchor bolts as required Gores not' shown) ,>-Precost concrete planks, remf not shown ,/ for dimenSIOn 

Extend cut off vertically 
or ht)rizonifJlly with 
unreinforced concrete d 
as directed-------------( 

, 
________________ ~______ •_____ __ _____--r- ----;-- 5"l)""' _ _ ___ _;.~~:: ::::::~~~!_ :i~::~~?i':';~!}:::;~"'--~~:!;:'~~;"~~,,~"-"' __ ~ 

~ ->112"';< : "'. ,:.,:------Conol orLateral slopes----------i-\ ->i 8 ~----Lt;3 Pipe O1aMm---~------
• t l: ~II -: : : ~4@12H : 

la_a' Earth Tr.OI1sition ---  ----~ 
, 
I 

, N.If_S.\ -J--r-----------------.-LT ----- t' , __ . #4Longif@12'8end ____ ", ! =.., 

I 
~. ! 

~ : ',--'------- Atr vent mto Side 1110115------ : t 
-.t-=:= -C!ll. .)~.;.. Tiu 

---  -ort ±:: =:=±= ~ --11
t .~ . : : .. ' ".. :.~ >..'.; .;": :." . '.':: ..:'::',.:" ", ',";;. ..•.. ;.,;::::.: :.,~:~,....; ... ; .... :... ' '.', 

j! I -- - -~L: --------------Lp ----------------------~ 
-. (t'CS cPrecast concrete ,I 
! : pressure pipe Y,

>< 

, "Cl A 

\-.!f !i1Hrol, or turnout 
stotloo "1111 turnout is 
on II 101llro/; 

f ;I-~~ i3'-~ .~--:c~-
I ~9"~ "It

'-Max. slope +4:1 
-2:1 

,. , 
I !.D!c:i 

..3 10 t:I' ~ 1":i 
6"Fillet) /:~ ___ L 

./~~8"k-
#4@9".--/ " 

.c ...';·,.·.· 

SECTION A-A 

.--Design delivery w.s. 

(-ProtecUon 

A 

t *4@12"8afh Ifa~~) 

SECTION 8-8 

~ 
I 

f Near face \;.,; 
I' ;, 
\ I)"' 

"·--2"CI. 

SECTION C-C 

H r>-
, r'----~,-''i: 4-j" Dia. hales 

6-~ 1-0< 1/ 

--"!4 Longit.@I2' whtfllil •. ~ if;,." :->j ·3 

,_ _ 411»fJtt. ,'w./IeiJ dig, > ~'" G f" 
! ~. "-~4 Transv.

,1 -;, -Itc!~~-;:;K:}j'r.fr~ r..1i;;;;;iE(*lt~~"'" --S loping wall thickness 

" " 
" 
" I', , 

I!' '~/J'" to be same as 
adjoining floor 

D-D 

.Weir gages 
'-; ~oth wells 

H >-

SECTION E-E 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-D-6123. 
BtJs.e ofsfrucfur. to be placed on ulldiffur/Jed lOr"', 
C. I. TIIfIOUt go.,. IItoH 1» ... ~ .. ."... 
'... wlrtir. pi", dianmlr is /lOt tI sf<mdard 
gat. d~, the ntI~t lMpIr &~ ~ 

,.,. ." M used. 
Discharges assumed to be as indicated in Table 31, US. B. R. 

Water Measurement Manual. Discharges should be verified 
DIMENSIONS AND ESTIMATED QUANTITIES FOR OUTLET TRANSITION 

DIMENSIONS 
EST. QUANT/TIts 

STR. coNCRETE RE/NF. 

No. B Lt Q Y T P X tt (CU. yes.) STEtiL 
( LS5.) 

by rating. 

SECT/ON F-F SECT/ON H-H GfIfI fro",. IteigIrt measured taove. £ Q/ gtM ~ 


REFERENCE DRAWIN6S
TYPICAL PROTECTION _______________~---

:' --------A +2 to--------"j PRECAST PIPE EMBEDMENT ____________ _ 
, ,I 

<f) ALWIIYI TMInK SAfeTY
*80Sffd on a difference Ilftt'llfltll ,·j-x 10" Ar:chor bolt with UNI rEO STA TES 

DEPARTMENT OF THE INTERIOR:' square head, hex. nut, PLAN 
8UREAU OF R£CL4It1A nON 

I

and cut washer 3"


tt ~tt ~8 Chamfer an 
~ 1 Ah 
~- - .. _,:,1 ~_. • #" # \ all edges of 
\, fit € 2"Dia Tdeep :2. "" .. ". ,-4@12---.. .-4 '.planks. 

TURNOUT , ~ Lotero/-----·1 
C.H.O.- TYPE 14!'~::;,,~~r:-~fi'm R

;;:::" 
a ".IIf'f\f_w";'~;!!;""t: ___~IT:TItD________________ ... +----...____.. 

TYPICAL OJRECTiONS : ?IWw:.,,_!f:....~"'_~_.a,.~/ItIIIlIIIIlIIkD________ • _____._____._ 
SECTION J-J 

C"CItKD~______ .~""IfbV.D _______________..... _____~<t 

u~.~.~~~&~~~~~OL.o~~~.~.. ••~N~~------~C~H~OE~F.~C.rN~.L~S~.~ C~H________~DETAIL OF PRECAST CONCRETE PLANK 

ORIFICE TURNOUT DIMENSIONS AND QUANTITIES 

STn, MAX. 
N.. 0 

DIMENSIONS J WEIR ORIFICE GATE 
GAGE SIZE 

r-~~r---~---A--,---E--T~-t-.--r--G--4LENGTH~-C~~~F--~ FRAME 
HT, 

r '" K 

5 6 36' 30' 5'-0" 
II ~ 9 6 5~ 6 2"-6"5 6 42 30--' 6'0' 

6'-3j .5( 9-6 7-0 T 6 2'-9" 42 36" 6'-0" 
6-$ 48 36 6!.O" 

7:'() 48 42 1-0 
60 42 7-0 

TURNOUT 
GATE 

FRAME
DIA. HEIGlf7 

6'-0· 

6' 0' 
6'-0" 
6 cO" 

7cO" 
7 0 

ESTIMATED QUANTITIES 

8.8 1000 
95 le70 

10.8 1210 
1/ .5 1300 
14.7 1660 
15_2 1820 

II. w.s. we C.W-S. of a 1f,.5 ft. TA8LE OF LOCATIONS AND ELEVATIONS 

STATIOII 
T.O. T" 

LATERAL OIR. STR M 
No. 

ORIPICE TURNOUT 

A D 

,'PE 

PIPE 
DIA. L, 

OUTLET TRANSITION 

STR. ELEV. 
No. E 

DESIGN 
DEL.III.S. 
ELEV. 

MAX. 
Q L 

REMARKS 
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L 

r~~~~-;j ~ ~'S~~'5 

~~-..-' ~ 

gl ~ 
t CS 
~ " " CJ~ 
~ct 

STR. 
No. 

LATERAL STATION Q h F 
E L E VATIONS 

N. W. S. B WEIR 
CREST 

K 

.~.. -_. 

I 

~-L~+-______~i~ 

!"Holes, remove burrs -+~~---B---.~i-.

(-41 Max 

TABLE OF LOCATIONS AND ELEVATIONS 

STNo. 

STANDARD DIMENSIONS 

RI--'---r--'--'--'---r--'MAX. I 

W Q L H H T /( e 

ESTIMATED QUANTITIES 

-~---'-~~'---~ CONCRETE REINF. MISC. 
CUBIC YAROS j;;Jff5s p"6~r;:As 

20" 1.6 160 18 
2 

3 

24" 

24" 

5'..0" 4'-0" 2'..3" 13'- 4" 

6'..0" 4'-6" 2'.. f 14'- 6" 
2.0 200 18 

2.2 220 18 

2.6 

3.0 

2.2 

2.8 

3.3 

3.7 

260 

300 

220 

280 

330 

370 

18 

18 

25 

25 

25 

259 

10 
r,,

3'-0' 10 9'..0" 6'..0" 2'..9" 20'-0" 

4'-0" 20 8'..0" 5'..0" 3'-3" 2/-0" 
h4,-_'C,;;i,-2~0--j-9'..0" 6'..0" 3'..]" 2!'- 0"o

18 

24" 4.4 

3.6 360 30 

440 30 

4.8 480 30 

~------------4-.M----------~·1 

)7~,/i--t----------
:--c---t-~--~I~'_-~---:+2"--~"'H 

~,'" 

,-Top of bonk (n ~eir crest ~ is 

:~:~.~s~.~=-.,=~~~~~~=~~::::-~_~~ ----~;,-,-JlHlt+--t-----------lr!1 ~ i-----+-----w+?'-'-----------' 
,fTop of bonk '12 Gage steelt-\;H-r-------.-,

El8~ f.:t: J I --0--;::~;:: l""~~ 

C 
WEIR DETAILSI-------c[-k,,~-.o,Min _+-1~---~Pool~:~::~Oh (min) _~. "'N_""I'~=-i~:(~l.l"---t"-"'r~'"~Jb~j~:t:q::~[/~K~(~~~i~~~~~';--~:~O~~!:C(~-~~'~:-~:!r~~~L~'''~'''~'.~...~ 

-<J 
__ '" ..~ 

{til "~ ~'''l~Jf)=:i~~rotection NOTES 
Weir may be placed to provide a maximum drop In water surface of 3 feet, or so 

\P4@12 Both ways Transverse bars continuous that surface of water below weir will not be higher than the weir crestWeir crest 
In walls and floor Bend longlt bars into cutoffs "h" Is head on weir. 

For generol notes and minimum requirements for detailing relnf, see 40-D·6123. 
Weir blade to be galvanIZed by the hot dip process after fabrication.SECTION A-A fx 8" Machine bolt. 


square head, hex. nut 


-rCut washer 

1£ 

'#4 

\ l-jl 
~#4@12 

Extend cutoff vertically or 

REFERENCE DRAWINGS!:----- f ------1 
TYPICAL PROTECTION. _________.... _... _.. ____. ___ . __ . 

)'4@8 Both ways 

SECTION C-C 

~ ALWAYS T~,"K SAfETY 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION


Extend cutoff vertically or horizontally ANCHOR BOLT AND WEIR BLADE DATA 
with unrein forced concrete as directed horizontally 


with unrein forced concrete as directed 

w G M A 8 S C 

22{' 14~" 
14;}" 1@14 IBf6" fO!/, 

2@14" 22f1i' loj" CONCRETE WEIRS~ 
CAPACITY :5 TO 20 SECOND FEETSECTION B-B 

SUBM ITT ED ___________________________________ _DRAWN ____ !'~_fl:.._c:. 

,~ 
TRACED ____~:..e _~. ______ RECOMM ENDED______________________________ _ 

CHECKED___________ __ APPROVED_________ ______________ _ 
CHI~~. CANA 

DENVER, COLORADO. 
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j Jl-
I--

t 
::-1 

1 

;j -1",1 
1 

-v 1 
, I 1 

I 1 
.- i-=c I 

~I 
, 

L 
Station and elevatIOn shown 

1:on profile drawing kymm 

1-- '" '" 
co- about [ 

co i r-- -

i'-- Station 
1 
I 
I 
I 

'- t-= I 
I 
I 

;t I 
I 

-fl : 
.L 

1--. 
~l j<0 

I· \ " 
I J -1 f.--tz

f'--Earth transition ~ I--t, 

1 

~ 
"--s:;0 

~~;~~J 

~ 
1-'" 

( 

cJ; 
~?;.,'"',.; 

C',....,,-.. 

~ 
I 1 

) Lateral side slope 

1/
Station and elev 
shown on profit 

otion 

drawing 
e 

--J 

~LaterGI sect ion below 

~,-IO' Earth transition IMin.) 

#4 @ 8 Both ways 

"-Extend cutoff vertically or horizontally 
with unrein forced concrete as directed 

SECTION B-B 

~-------------------M ------------------~,' 

Top of bank 

1 

rl,see detoll 

Vl2I 
Ga. Steel (!) 1--2"PLAN -r

!l-1-~-4----~- +2"-"---1---..1 +-"'\'-\--~f----------Ic_'_il-~ 
'-...!-----'i~--~~L.l 

-----i,--'iL::1 
i--------w+ 7'''-''-------..-.i 

El.L 

WEIR DETAILS 

-t" x 8" Machine bolt, 

with sq. head, hex. nut 


f' Cut washer 

Reinforcement 
not shown 

SECTION C-C 

c------8''''---_ 

ti' Holes, csk. for side. f Zinc coated 
rivets. Drive rivets cold and chip 
flush on for side. 

SPLICE DETAIL 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123. 
Weir may be placed so as to provide a maximum drop in water 

surface of 3 feet, or so that surface of water below 
weir will not be higher than the weir crest 

"h" Is head on weir. 
Weir blade ta be galvanized by the hot dip process 

after fabrication 

SECTION A-A 

REFERENCE DRAWING 
TYPICAL PROTECTION _ _________________ _ 

TABLE OF LOCATIONS, ELEVATIONS AND DIMENSIONS ANCHOR BOLT AND WEIR BLADE DATA 

LATERAL STATION Q h F W L H H' 7i T2 BI B2 k e t, t z 

ELEVATIONS ESTIMATED QUANTITIES 

B K L 
N.W.S. 

ABOVE 
WEIR 
CREST 

CONC. 
cu. YDS. 

REINF. MISC. 
STEEL METAL 
Las. LBS. 

I 

W Hw G M A B S C 0 

© ALWAYS TlHnK SAfET\' 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

CONCRETE WEIRS 
CAPACITY 21 TO 100 SECOND FEET 

o 
C\I .. 
v 

DRAWN_ R.E.C. _ __ SUBMITTED_ _ .. _____________ _ 

TRACED._ -!:..S;!!.-.:!.R~ _RECOMMENDED_ ____________ _ 

CHECKED_. - - - - _.APPROVED_ CHIEP  CANALS "BRANCH 

DENVER, COLORADO 
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8 

c--r

--Vir:-~ 
Q 

~ 
V> I~ 
a ~~-;) "--'~---.::: ' 

-'-;) -
--- ..

-..J " -- / -- ~ -
~ --- -- ---==----~ .-i

-~ 

• + ~ .  1-- '"--I-T, '~----4-s I(~ !/~ ~ M@
Weir stotlon- I 

- - - - .-;1 I 
I 

Li 
-
.- --

-

- -, I 

;/ '" 

...,

L 

, 
 ...,, f-.--4'-0 " 5.0' Min. , t I '0-c£~ 

@ @) J 
'" ~'5"

3A z( 

@IZ 

~ 
@18 

.-

" 
--<C

l 

·1 @ 23. 

I 

7" 

@14" 

!p;) zo 
-'''' 'C' 

" '" t 

ESTIMATED QUANTITIES 
STR. MAX. 

W 
NO. 

2A 24 

34 3~0 

Q CONC. 

CU. YDS. 

4 

6 

1.1 

1.2 

REINF. MISC. 
STEEL METAL 
LBS. LBS. 

I/O IS 

120 IS 

B

r>

TABLE OF LOCATIONS AND ELEVATIONS 

--"-', 

@ 17. 

'ILL-
7" 

~rth 

STR. 

NO. 

I TURNOUT 
LATERAL OR WEIR 

STATION 
Q h F 

ELEVATIONS 

N.W. S. WEIR 
CREST EI. K EI. L 

I 

-

, 

transition 

ct -7 
/ /PLAN I ~~ IZ Go. steel 

I" Holes, remove burrs,"As dlrected(l.O' Min.! Top of bonk (-1 

-<J 
C 

NOTES
WEIR DETAILS For general notes and minimum requirements for detailing 

reinforement, see 40-D-6IZ3. 
Weir may be plo£.ed to provide a maximum drop in water 

in floor and slopes. Bend longitudinal bars surface of IZ, or so that surface of water below weir 
into cutoffs will not be higher that the weir crest. 

"h" is head on weir. 
Weir blade to be galvanized by the hot dip process 

SECTION A-A after fabrication. 

N.WS. EI. Weir crest-· 

__==-~- ---~ h 

--r~---Poollength "ZohIMin)-

El.L 

.. 
~4@12 Both ways. Transverse bars continuous 

REF ERENCE DRAWINGS 
TYPICAL PROTECTION _. ______________ _ 

~ 

#4@8 Both 

t"xS" Machine 
bolt, hex. nut-----

ways 

-r Cut wosher'-
18" Min. 
 Extend cutoff vertically or 

horizontally with unrein forced 
Extend cutoff vertically or concrete as directed Reinf not shown © ALWAYS TIlInK SAfETYhorizon tally with unrein forced 


concrete as directed 
 UNITED STATES 

DEPARTMEN T OF THE INTERIOR 


BUREAU OF RECLAMATION 


SECTION C-C 

CONCRETE FARM WEIRS 
SECTION B-B 

DRAWN __ ~~E".-~ _ __ SUBMITTED ___________________ _ 

TRACED __ £'-=--W-=--~ __ RECOMMENDED _______________ _ 

CHECKED _______ APPROVED _________ _______ _ 
ChICI'" CAN"'!.!! "".",NCH 

DENVER, COLORADO. 
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r-

r-
r 

~f 
I 

~ -~ 

IFL 

f-------- 

~~~~-- -

-~---~---

Top width to be w, 12'or 16' as directed. 
Embankment to include ramp for 0& Mar 

TABLE OF DISCHARGE 

~ 
n I 

I 
~ 

,, I,l="==-H I~-=_~=---1[ 
 __l_
h: .. _--------I--:~ -.
I,"',-------~- e-= , Ilh I ~ I#4@12~.--
Iirt~ fttJ '" , ,, v , ,~ , 

-~711~1O.~_-f4'~~. _~23J:__~6'J~ ____ 3'-OJJ_____.~ 
~.'- ---'-------'-- _-81-0~_- -- - ________>-j 

, 

PLAN 
form rood across pipe where directed.\ 


,,-Canal or Lateral sideslope 

1-<----------- ------ ------ --;-- L - -----/----~-->l,

"- I (MJn~.25' for Q 4 cfs or less 
___ L 

----------;.~ ~ Min~.40' (or Q over 4 cfs(-<--- ! 
I 

I 
_- Control WS" 

each side~.•1~-]1-
~"L 

Gate not shown---

[I 
E!'r 

Precast concrete 
pressure pipe 

:. ~ Mox.~6.0 

_---Baffle assembly 

, ,-
\ _~61'~-

"'''<;i-

t 

LONGITUDINAL "-I" Diameter hole 

HEAD 
h 

(FEET) 

.10 
f-- 
f--. 12 

14 

Q 

(C. f.s.) 

.39 --- 

.48 
58 

.16 68 

50 3 65 

1--~.5~2~~_~3~.8~7_ 

-__:...5.'£. __ f---~. c!!2.._ 
.56 4.34 

~_ 4.58 
.60 4.83 
.62 5.00 

TABLE OF LOCATIONS, ELEVATIONS AND DIMENSIONS ESTIMATED 
QUANTITIES 

CANAL RT. 
OR STATION OR 

LATERAL LT. 

f-----f- -

f-- 

f--- 

f------  -  +--

I-------  -

f----- 

f--------~-

I-------~-1----

T.O. TO TURNOUT 
STR. No. SLOPELAT/ERAL 

.  -_. 

..

--.--f---~ 

-~ 

- 

-

-

DIMEN. 

h L 

- 

/ELEVATIONS 
Q PIPE 

D F J WEIR K DESIGN LIN .FT. 
CREST DEL W.S. 

- - 

- 

l--- 

f-- 

-~-

---f-

-

--t--- 

, 
-_. 

.  - , 

-- 

See Detail k-_ 

Enameled weir gage 12flong. 
Set zero at elevation of top of weir. 
Locate gage os directed --'. 

Hole--

c:; 

12 go. galvanized I 

standard corrugated -l 

, 

sheets 5fx 2!"(4 Req 'd.) --._1 

fix tfl Bolts. 
Ie Req'd.) 

IGalvanized) -

i 

"' C::: 

/2{lx{' ~ar-~f'f<-
, , 

__'1-
, ' : I 

SECTION C-C 
Corrugated metal 

A 

'" SECTION A-A SECTION B-B 

DETAIL OF BAFFL.E ASSEMBLY 

.-12 Gage 
u-r-- f _--- r!"Holes. Remove

"iu~_I± __-- --4'--":'-~4l burrs. 

o:.~ : ! 


~!\J-~3!!l---3 Spcs.@fO''= 2~61~ --~l~-
f-<--' -------3'-01l------------->-i 

---Relnf not shown 

baffles-----_ 

r Anchor bolt-

DETAIL B 

DETAIL 

ESTIMATED QUANTITIES 

Concrete _ _ _ _ _ _ _ __ ____ _ _ _ __________ ____ ____ _ _____ I. 5 Cu. Yds. 

Rei nforcement steel __________________________ _150 Lbs. 
Miscellaneous metolworL ______________________ 18 Lbs. 
Bafffe ossembly___ __ _.--------------------------1 Each 

NOTES 

For general notes and minimum requirements for detailing 
reinforcement, see 40 - 0- 6123_ 

Anchor bolts to have square heads and hex nuts. 
For details of weir gage, see 40-C-71. 
"h" is head on weir, for Q shown in table, 
Weir blade and stifling well shall be galvanized by the hot dip 

process after fabrication. 

Bafffe assembly Includes "01/ materials required for 
Installation. 

Bolted or welded fabrication of the stilling well may be used; 
If bolted use i'xf' bolts @ 6"t ; if welded use conti nuous r 
fi lIet welds 

REFERENCE DRAWING 
PRECAST PIPE EMBEDMENT ___________________ _ 
BENDS FOR PRECAST CONCRETE PRESSURE PIPL _____ 

UNlrED STATES 
DEPAfTTMENT OF THE INTERIOR 

BUREAU OF R£CLAMArtON 

3' WEIR BOX 


TRA.CEDJ2·_~~_ _____ __RE:.COMMENDED____ _______________________ _ 

~~___________________________L________________~ 
WEIR BLADE DETAILS EXPLODED VIEW OF STILLING WELL 

___________.______________________________________________________________________________________________________________________________________________________~~.=wo~y~'=m~'"~'=SM~E~TV~______________________________________________________ 
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"'

~I L ateral Sr/_op__e~___"'L'________ 

Lateral or form 
ditch section. 

A 
-<1 

Enameled weir gage 12}" long. L 5 x 5 x t% x 0'4" long. Dia. 
Set zero at elevation of top of weir. of hole If 12 Req'd.!., 
Locate gage as directed . ., ,.Symmetric 01 about I': , 

't_il_on_-+_ffb-J --------- __ _ o 
,"'Dia.hale. --,-

----l-r+-- g--+--jrl -----i--i---i--
__ L __ 

, , 
, 1 , , , , , , , 

, ' , 
"', I I 
-1(\,1,;1 ::1 
:::: a C\J 

A 
:, 

LATERAL 

War Wo IMin.I--------

PLAN 

----Roadway widih--->-j 
1 

--------y ----

War Wo I Min.)-" 
~I~
<::>'

~-- - - -  - -  - - - - - - -  - - L  - -  - -  -  -  - - -  ->--t-< - - --  - - - -8:"'0" -  - - - - - -  >j<- - - - -  - - - -  L I --------- - >-f...::------ --------- L2 , -- - - --- - - - ---- ~--------- - -L3 ----------: -<0''''
"'I'" 
~:~ 

I Min.=:.25'for Q=4 c.fs. or less. 
Min. = .40 for Q over 4 c.f s. ~" : 
Mox.= 6.0' J '-:: 

.--------"---1 !:Baffle assembly, 
" '".-"'Air vent>ipe'14"long,each side 

:,C:;~: .:l,.',~~';?'J':::_-:;:;:;~'~/:;::·':;:/===;F~=-,~':'~:;;'7~"k~~-~3'~0'~M"..:in~'~';~L 
======r-~' 

Leve. {_,.j ,.[EI J •. ,,[ 

-~I=1'~ I:,~~~ 
Precast concreie ,/~-

EI F· .. 
...Weir blade. See Detail 

,-~-EI. 0 <::j 

, S/ap~ 

~ 

pressure pipe _______ .·/ #4@12"Both 

ill 

, , 
Typical original ground surface. 

,,, 
, 

,, ,,,,, 

~I c::;.. 

~:6 t
(UI Q.l Q.l 

~:~~ 
~I a~ 
"" <QI Cl. E: 

: /Drainoge ditches where ~: ~ ~ 
,-: required, as directed.-  - - -. 3 Dia. "':

i ' I ![ Rood (5~,~~t: 

'-c·1jc~=~L='.-2=="0='M=in=.=i~.-.rr~_:r;.J·::.}c 

R 

_-===-:::===-=Ui n - ,n?~~" ~:
4' - ~ - =-~~I~ b 1 .' '.4:1 Max. 

.ElE E/~-' 
Protec+,on for lateral' 12 Go. galvanized 
turnout only----·-·· standard corrugated 

rl 
~i~ "~ 
L 

f _1_\ 
N)N) , ' , 

, , , 

PLAN 

DETAIL 
re- 5"*,·· -9~->1 

Weir gage : "-~ c<- 2" : 
not shown.~:·>j .., ,·!Stilling well. 

, 
"'", ,, 

~i~~=*==~~-* "~ , ., 
':' 

sheets 5i~d'14Req'd!-' 
,, 

"' '" ,LONGI TUDINAL SECTION 

TABLE OF LOCATIONS, DIMENSIONS, ELEVATIONS AND ESTIMATED QUANTITIES 

RT. T. O. TO TURNOUT OIMENSIONS ELEVATIONS 
STATION OR SLOPE WEIRLATERAL STR, NO. L L, L2 L. F D J K E H G L RLT. CREST 

f---- f----

---f---
-- . -----

-f--- --f----f-. - -- -.~-. 

PIPE 
LENGTH 

STATtON
Q OF PIPE 

DIA. € ROADO.W.S. LI N. rr. 

TABLE OF DISCHARGE 

HEAD 
h 

(FEET) 

.10 

Q 

( c. t. 5.) 

.39 

. 12 .48__ 

. 14__--+_~._=..58=______1 

_..:.~6 .6_8__ 

~8~_----l__--,-.:7~8~~ 
_20 .90 

r-_.~2~2~-+___1~ 
.24 1.20 

. 26 1.37 

.28 1.55 

.30 1.73 

, 

.: c 

SECTION B-B 

1 

Bar 

L 3x2xl,2c3"Lang " 
I I Reqd.! IGalvanized)" 

:·t'x 8" Anchor bolts, project If 

(2 Req'd.! IGalvanized! 
SECTION A-A 

metal 

C-C iXlfBolt;,r .;,~~'C-,--:Jhftcl!lt!

~~ ;:T--'

t----1':- ' 
~~ 

DETAIL A ~:}i"An~hO~ ~b·~ff~l-:.<;,,·:t~~ ,0.. :) 

.-<.-14" -,..., c.: .' . 6~ 

DETAIL B 

ESTIMATED QUANTITIES 
Concrete __ ________________________________ 2.0 Cu. Yds_ 
Reinforcement steel ___ .. ___________________ 200 Lbs. 
Misceiloneous metalworL ___________________ 18 Lbs . 
Baffle assembly ____________________________ Each 

NOTES 
For general notes and minimum requirements for detailing 

reinforcemement, see 40-0-6123. 
Anchor bolts to have square heads end hex nuts. 
For details of weir gage, see 40'C-7!. 
"h" is head on weir, for Q shown in toble . 
Weir blade and stilling well sholl be galvanized by the hot dip 

process after fabrication . 

Baffle ossembly includes all materials required for installation. 
Bolted or welded fabrication of the stilling well nay be used; 

if bolted use 1"x r bolts @ 6"1.; if welded use continuous f 
fillet welds. 

EXPLODED VIEW OF STILLING WELL REFERENCE DRAWINGS 
_48 

c----' 50 
.52 

.54 

.56 

.58 

.60 
t---. 62 

3.43 

3.65 

J.87 

4.10 

4.34 

4.58 

4_83 

5.00 

r'x 8" Anchor bolt 
I Galvanized )-'-" 

I" Holes. Remove burrs." 

WEIR BLADE DETAI LS 

PRECAST PIPE EMBEOMENT______________ _ 
TYPICAL PROTECTlQN_____ __________________ _ 

BENDS FOR PRECAS T CONCRETE CULVERT PIPE ____ _ 

~ ALWAYS nUOK SAfETY 
UNIT£O STATES 

DEPARTMENT OF THE: !NTeRIOR 
BUREAU OF RECLAMATION 

3' WEIR BOX WITH ROAD CROSSING 
)/ --Reinf. not shown ,.1--------------------------1 

ORA W N _':__L~"3. __ ______ $U8M ITT~O _____________________________ _ 

TRACED _____~~~~ __ __ RECOMMENOED ______________________ _ 

CHECXEO__ _________ _APPROVED _ _______________________________ _ 
CHief", r-'-}AL.5 JIIIRA.NCH 
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~ waterway~ 
Station of 

Pipe turnout as shown or 
other delivery structure , I INSTALLATION DATA 

~ 
1 _ bit t__ 

Fa J II I WATERWAY STATION RT., DELiVERY 
Q 

PIPE 
EI, D EI, J EI,K 

WEIR DELi VERI REMARKSL
LT. TO DIA. CRESTEI, W.S, EI. 

""b",~ J 
1£ 

~fr Q I-' '" If---- ' - - -I
f---~[ I 

I 
I 
I,~~D; , 

7'1-18'+'4'.:1---3~5"- 6"f---4'-10" 

#4@12In 
of slab 

1""'~-----12'-0,,----=j
PLAN 

I 
~--------L---------~ 

Control WS, 

DISCHARGE TABLE 

Ih Q h i Q 
(Fn (CFS'! (FT. (CF.s, 

,10 ,4 ',50 4,9 

,12 ,6 .52 5.2 

.14 ,7 .54 5.5 

.i6 ,8 5,8 

Baffle assembly /1"Air vent pipe,17"
I long, each side 

----lr------------:-tt"'~U~l,.~~~~~~~Z' Weir crest elevation 

\Banded mitered 
pipe bend 

LONGITUDINAL SECTION 

*4@12,Bath ways, 
in center of slob 

Delivery W5) 

I 
5" 
if 

A~~fli ,'-----__ 
)1 ~ 3 1 

-/ f ~I,-'______ 

1--------4'- 0" ---------~I L5" 

4'-2" 

PLAN OF BAFFLE ASSEMBLY 

( 

,symm abautl£ except weir gage 

B r - ;t1 _2f' 
...k -j3U"; ~L 5 x 5 xf., 4" Lang, ro~:: l i l~ I{'dla hole 

(I II \L 1'1,\0, 5" I"II ' 1 1,° '; '.X42 Anchor bait with cut 
~ ,C"I; II Ii I 12 Ga, steel ~ Ii,:', ~,,' washer, project Ij" 

L~I~j ~k~,~ i"~ ~I\\O ':l~: 
*4@12 In the center j.o;;;? I I 610 

of slab 91'0 r- Bars 2xta'-8f' 

56 

./8 La 58 6.1 

.20 1,2 ,60 6.4 

.22 1.1 ',62 ' 6,8 

.24 1,6 ,,64 7.1 
,26 1.8 
.28 2,0 
,30 2,2 

.32 2.5 

,34 2.7 

.36 2,9 

,38 3,2 

,66 7.5 

,68 7.9 

,70 8.3 

,72 8.7 

,74 9.1 

.76 i 9,5 

.78 i 9,9 
/' 

,/ 
,/ 

/' 

,40 3,5 .80 lOA 

.42 3.7 ,82 10.9 
EXPLODED VIEW OF STILLING WELL 

,44 I 4.0 ,84 11.4 i 
,46 4.3 ,86 11.9 
,48 4.6 ',88 12,1 

/'Ai r vent pipe 
{12 Gage steel " 

~~*! I ,~Hales,remave 
~ -=t=~--t=-=t= burrs

-'1'" I" , " ,,,I-3 !---4spaces@~~~:3-6 :::r .fcut washer 

Reinf not shawn 

WEI R BLADE DETAI LS 

~; ',,',III III', '"0°,·,:,,,,' C 
'(,O@ I .., 

'.,~tJ5f*~+;:, ,:~d.:',~,~,\~J. 
1---14~~ / \ 

,I Y BL "t'x4f'Ancharbalts,projectlr 
L3x 2xJX4'-O''-'------ '~ 

SECTION A-A 

SECTION C-C 

15" Weir gage, set zero 
point at elevation of weir 
crest Lacate gage 
as directed 

Reinforcement 
not shown 

~, ~lI---+_+_Stilling well 

SECTION B-B 

Bar/~X~ 

Bar 2 xf, 

(Bent bar 2x f,xO'-2{'an each 
l-fif-FH--, outside bar only 

rAnchar bolt 

DETAIL B 

ESTIMATED QUANTITIES 
(Weir box)

Cancrete_______________________ ________ 2,8 Cu, Yds, 
Reinforcement steel___ __________________ 280 Lbs, 
Miscellaneous metalwark __________________ 18 Lbs, 
Baffle assembly_____ ______________,____-_, Each 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123, 
Anchor bolts to have square heads and hex, nuts, 
"h" Is head on weir, for Q sha wn in table, 
Baffle assembly and all miscellaneous metalwork shalf be 

galvanized by the hot dip process after fabrication, 
Baffle assembly includes all materials required for installation, 
Bolted or welded fabrication of the stilling well may be used; if 

bolted, use j"x r bolt s @ 6"i; if welded, use continuous {' 
fillet welds, 

REFERENCE DRAWINGS 
PRECAST PIPE EMBEDMENT_______________________ _ 
WEIR GAGE ______________ _ ,______________40-C-71 

BENDS FOR PRECAST CONCRETE 
PRESSURE PIPE _______________________ _ 

(i) ALWAYS TlUnK SAffiTV 
UNITED STATES 

DEPAFiTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

4' WEIR BOX 

o DRAWN __ P.!.¥ __""'-, 
!Oq: TI'UlGCD_ ~'~.,;~. ______ I'lECOMMCNDED _ ______________________ _ .. CHCGKCO _ __________ AP""'OVED_ __________________________• 

U~~D~~~N~VC~R~.~C~O-LO~R~A~O~O----------~C~"~'.~'~C~.N~.~L.~'~'~N~____~ 
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n <f waterway (jLateral slape~ 

--'----< >--
I • ~ Pipe turnout as shown ----
, ,.-~ or other delivery i>--

I\rr i::= ~ structure ~ 
( 

stru.cture symm. about <f 

j 

I" 
' f-

I 

, ~ f= -c..--War Wo (Min)~1>---
L ~ I-

'Station of weir box #4@12 In center of slob 

~f~ 
~ 

\ 

\ 
I! 

--17" -0-/81"-"*-1·4""-+---3'5 "---+ 6" 

I 1/'-9" 

WEIR BLADE DETAILS 

WATERWAY STATION 
RT. 
OR 
LT. 

DELIVERY 
TO Q 

PIPE 
DIA. 

LENGTH 
OF PIPE 
LIN. FT. 

DIMENSIONS 

L 

INSTA LLAT ION 

D J K E 

j 

DATA 

ELEVATIONS 

H G L WEIR 
CREST 

DELIVE RY 
W.S. 

EXPLODED VIEW OF STILLING WELL 

DISCHARGE 

R 

STATION 
I[ ROAD REMARKS 

TABLE 
h Q h Q 

1FT.) (C.F. S. (FT.)(C.F.S . 

SECTION C-C 

.10 .4 .50 4.9 

.12 .6 .52 5.2 

.14 .7 .54 5.5 ESTIMATE D QUANTITIES REFERENCE DRAWINGS 
PRECAST PIPE EMBEDMENT ____________________ _.16 .8 .56 5.8 (Weir box) 
TYPIC A l PROT ECTION _ _____________________ _

.18 1.0 .58 6.1 Concrete ______ ___________________ 3.5 Cu. Yds. BENDS FOR PRECAST CONCRETE
CULVERT PIPE _______________________ _.20 1.2 .60 6.4 Rein forcement steel ___ ______________ 350 Lbs. WEIR GAGE ____________________________ 40-C-71 

Miscellaneous metalwork _______________18 Lbs. 

Baffle ossembly ____________________ 1 Each 


.22 1.4 .62 6.8 

.24 1.6 .64 7.1 

.26 1.8 .66 7.5 

.28 2.0 .68 7.9 © ALWAYS TI4InK SAfETY 
NOTES.30 2.2 .10 8.3 UNITED STA.TES 

DEPA.RTMENT OF THE INTERIORFor general notes and minimum requirements for detailing.32 2.5 .12 8.7 BUREAU OF RECLAMA. TION 

reinforcement, see 40-0-6123. 

Anchor bolts to hove square heads and hex. nuts. 


. 34 2.7 .74 9.1 

.36 2.9 .16 9.5 
"h" Is head on weir, for Q shown in table .. 38 3.2 .78 9.9 
Baffle assembly and all miscellaneous metalwork sholl be

.40 3.5 .80 10.4 4' WEIR BOX WITH ROAD CROSS I NG galvanized by the hot dip process after fobl'icotion. 

. 42 3.7 .82 10.9 
Baffle assembly includes all materials required for

.44 4.0 .84 11.4 
installation I 

.46 4.3 .86 11.9 Bolted or welded fabrication of the stilfing well may be in 

.48 4.6 .88 12.4 used: if bolted, use f'x·f bOlts@6"±iifwelded, \; ~u 

use continuous f fi lIet welds. 


DENVER1 COLORlIDO I 
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(Typical original 
, ground surface 

i
$:~~Z<f'AZ~ 

__ 

_, ~-T>'TOp

:T__ ,__ 
_''('.-3 45/1:0:,

"~I_ ~ 
nmm~·-±'-;t:.:------;f------Y -,: ",n L 

t'u K' 

'Protection 

TABLE OF LOCATIONS AND ELEVATIONS 

.iL Wall opening 

ESTIMATED QUANTITIES 

, Concrete .. __________________________'f.4 Cu. Yds. 
"11~ ->1 1......:..- 2!.. " Reinforcement steel _________________ .360 Lbs. 

C\J liZ 

J___: ~ /~/:''lff]",-%"X6" Anchor 
Adj weir; I bolts with square".v...,. 

f ,".". heads and hex. nuts. NOTES 
rome - " : .\). ProJ'ect ,1..." For general notes and minimum requirements for detailing

~. . 4 
reinforcement, see 40-0-6 '23. 

Extend cutoff and wingwalls vertically and horizontally 
with unreinfarced concrete as directed. 

DETA IL A A/I pipe is precast concrete culvert pipe, Clas s ill with Type B
T Y P E IA (SHOWN) joints, unless otherwise shown. 

TYP E 2A (OPPOSITE HAND) Max. Q for iadjustable weir is 4 sec. ft. 
Max. Q for 3' adjustable weir is 6 sec. ft . 

.. ·fx?"A nchur bolts with ,quore .2"x 4" Baffie support each side 
heads hex. nuts, and cut washers, 
proJe~t 3:'-- ------,,--- - - ------ '.>-j .Precast concrete I'lul)l;" It.nf 

/- not sho wn 

Precast concrete planks 


not sho wn.>, f*--- - ---- 6'- 6"-- --- ----~ 
~- -..::-, 

: . r 2-#4:, 

. I " -~~=-=-'--------F-----t~Design delivery wS. 

I ..... £1 L 

'- Concrete lining 

,Top of lining 
-1(\1 I 

I" \ 

i ~G : : 
of bank C-'Top of bonk

~'.-:: ~ >DeSign delivery W.S. --l ~t,;-.>--===-=-- C 
1110IPFf1!}f~-iiil! REFERENCE DRAWINGS 

PRECAST PIPE EMBED';"E,,!T___ ~_--;, ___________ _ 

PLAN ADJUSTABLE WEIR w~2-a AND 3-0 .. _________ _ 
T YPIC ALP ROT E C T I ON ____________________ _ 

d"Chamfer on all STEPPED PIPE TAPERS ____________________ __ 

;~"Min pool depth 

-Typical JOint Detail, see 

b-'1r"'T""'r-~4_@~'~-j' ~~,: 
#" # : edges of planks 

DETAIL OF CONNECTION 

TO CONCRETE LINING 
 ~.I .~Reinf not..•.•..\ 

SECTION A-A / ~: :;' . ./ shown 
hole-"--/ -) ,;: 

t'xIO "Anchor bolt with SECTION C-C 
square head, hex. nut, 

DETAIL OF PRECASTand cut washer ---- 
CONCRETE PLANK 

~u-+ 
 • ALWAYS Tlur;;SAHTV 

w. S. FLOW UNITED STATES- -->" -- ----7 - -~AH. DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION
/:7 I 

[Lateral" YRT. 

TYPICAL DIRECTIONS 

PIPE DIVISION BOX-TYPES I AND 2 

ORA WN ____ ~·_A..:. ~.___ SUBMITTED ______________________ _ 

___ .?_.~.:..G....: __ ~ RECOMMI!NDED _ __________________ _SECTION B-B 
"' :! CHECK~D _________ APPROVED---CHIFF-CANAI-S-SRAN"c"H-------

DeNVER. COLORADO 

I 

---( 
.'~---v 

1 . 

/1 j lOr as directed 

~.J'_~- . 

_------tart' transition 
as directed 

~_.2 I 

II I I \ " • : : 

-\. " Ii )\-c_ ___ .-1.........L~ 
Ij;1 I 

-  ~fe cost concrete plonks, see detail 

)/;-=- _ir:'--{'xIO"AnChor bolts@7,"project4:' 
\...LL-~",.-r;I-/r-~._-

-j /1 \ 

~~t::~~~~=~~ /,';. . : I I ; r
..::\~~~/"J I':' i . I.; 

I 

y J 1 

·L y-':,,, - ,Eor th . tron Sl tlon 
1_ - • as directed 

.. Lateral section 
~f!-'-L..~~-'------"villen required 

roo 

'1 Or as directed 

TO. T.O. TO INLET PIPE ELEVATIONS 
LAT ORTYPE LATERAL STATION Q 

I ANGLE J' NORMA LDIR. 

- 

f  - r- 
r-
r- 

, 

F.U. 0, Dt SLOPE i a C W.S. 0 K L 

_. 

, 
! 

i 

i 

A OJ. 

DESIGN WEIR REMARKS 

DEL. WS. (WI 

r-3. c 'Min --~ 

/·Prccos r concrete plcnks. reirf. 
/,

/ .. . not shown 

.-f,/ " ,"", -  -5. O· Min.--->-: 
--',-...u.-,-,--+--'~- ; y-Top of bon k 

'", 
, ·3.5 'Max.
:r 
i 4:/ Max.-,-

, 
"EI K 

'Protection 

_Design delivery 

7f r~l

:t<-) , EI L 
.

'~6" Min. pOOl 
depth 
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TABLE OF LOCATIONS AND ELEVATIONS 

(I) Connect to road crossing. 
(2) Connect to pipe line. 

Wall opening. (3) Connect to pipe drop. 

~'q- ->-: ~-2{' 

. 1.~"~ 5" " 
. .' .... ". --. x 6 Anchor bolts~'1'-J..1~~11A A--'A Ad). weir) . J .' ". wifh square heads AI.

frame.- . . and hex. nuts. 
;, Project It 

, , 
I 1/ I 
~6 .~ 

DETAIL A 

2' ADJ. WEIR 3' ADJ. WEIR 

, DETAILS OF OPENING 
If:! Or as directed, -" FOR ADJUSTABLE WEIR 

/ 

1£ §"x 7 "Anchor bolts, with square TYPE 3 (SHOWN)
heads, hex. nuts, and cut __'. 

TYPE 4 (OPPOSITE HANOI washers, project 3"',---;' y _---- -Precast concrete planks 

==.(_6" >t""- ... - .. 5.0'.-----><'Typical original p
:, ,-Top of Lining 

"-;-;-'o-Top of bank 

-:---e:-Desl9Jl del. WS. 

'--n L. 

, ':E/. K. "'Concrete lining 

"'Typical joint Detail, see 

DETAIL OF CONNECTION 
TO CONCRETE LININGturnout only 

SECTION A-A 

,,- Precast concrete plonk s, 

, reinf not shown. 


- 2'-§~':./4->-:-<- - - --::'-<-30' Min -~ .-1: . ': L 
C CTypical anginal , 


ground surface··\ ---->-Top of bank 

ALT. 

PL A N ,'Fx /0 "Anch or bolt __ FLOW ~:r+'-:-AH. 
,::'n C : with square head, her:. nul, ({,Chamfer an all 'i: Latera/---' y 
_Y"'6" Min. pool RT.

\, and cut washer I. *'" #', edges of planks
\ -::Jj"r-- :: 4@12,- ". ~ \

"-Protect,on depth 
\ 2uDia.x~" : I .....II~I .... I \ TYPICAL DIRECTIONSr'-\l1/

c 

", deep hole _,,' .0.1\..::::.... ~ I 

"" .•..~-...-:-..-.- ,I , ' /-R:h~~~ot 

hole--' , 
oSECTION B-B N

SECT/ON C'C 
"' 
<;t 

DETAIL OF PRECAST CONCRETE PLANK 

[",--23 --1 
k;- 3.0' Min. __~: :-El C 

ground surface....,.,,\\·.\ 
: : r I 

_,,- 12 0' Min -

---~"'" reinf not shown. ' 

r--J ·o'Min. --i 
Precast concrete 
planks not shown---····•.. 

,--Tap of bank 
,/ Design delil'ery W5:"', 

~---- 5.0' Min ----~ \ 

~Protection for lateral 

,"Stepped pipe 
taper 

TO 
,,- Laieral section 

when required. 

'" - Earth transition 
.' as direc ted. 

\ \ \ -
;'-'Precast I concr;ete plank s, see detail 
1\) ~ ~ V 1 . 

r-r-f-+-J.<, "'_- 5"" ~ -);=*"'='==£ "'" -:f"' B x 10 Anchor 
u--'--+"-1 - !\ \ bolts (9J7:' project 4" 

; , , l~-
--See Detail A 

TYPE 
cO. 

LATERAL STAT/ON 
DIR. 

T.O. TO 
LAT. OR 

F. u. 
Q 

Lateral section when req'd.·-_. 

<t. T. 0... 

._..__L.'><;H-. -

Earth transition as directed. .-,' 

INLET PIPE 

O2 i SLOPE ANGLE 
Q. c NORMAL 

W. S. 

ELEVATIONS 

o K DESIGN 
DEL. W. S. 

OUTLET PIPE 

Lp SLOPE 

ADJ. 
WEIR 

(W) 
REMARKS 

ESTIMATED QUANTITIES 
Cancrete__ ____________ ~ _____________ ~_ 5.7 Cu. Yds. 
Reinforcement steel ____ ________ . ________ 450 Lbs. 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123. 
Extend cutoff and wingwalls vertically and horizontally with 

unrein forced concrete as directed. 
AIi pipe is precast concrete culvert pipe, Class III with 

Type 8 joints, unless otherwise shown. 
Moximum Q for 2' adjustable weir is 4 sec. ft. 
Maximum 0 for J' adjustable weir is 6 sec. ft. 

REFERENCE DRAWINGS 
ADJUSTABLE wEIR W=2'-O"AND 3.r-O/~ ___________ _ 

PRECAST PIPE EMBEDMENL_. _______ . _____ _ 

TYPICAL PROTECTfON ___ __ ... ____________ _ 

STEPPED PIPE TAPERS .. ______________ _ 


• ALWAYS 1I1InI< SAffETV 
UNITED STATES 


DEPARTMENT OF THE lNTERfOR 

BUREAU OF RECLAMATION 


PIPE DIVISION BOX-TYPES 3 AND 4 

DRAWN _ ____ ~.~-'--.K-,- ___ __ SUBMITTED __ ________________________ _ 

TRACED _____~~M:.__ __ _RECOMMENDED___ __________________ _ 

CHECK£D____ - - _ -- -- APPROVED_ - -CHIe:~CA";;AL.S it".ilNcH - - - ---- 

DENVER COLOR,Q,OO 
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B 
,'Ii: I Or as directedLateral section when reqa.,_,_' -<l TABLE OF LOCATIONS AND ELEVATIONS 

r.0 TO T I 0 N SL E VA OUTLET PIPEETO. INLET PIPE
TYPE LATERAL STATiON LAT OR q DESIGNANGLE NORMAL K J L0DIR. 0, Dz SLOPE Lp SLOPECJ' D3DEL. W. S.IC U. a W. S. 

ADJ. 
ANGLE WEIR REMARKS 

b (W) 

as directed 

A 

#4 @ 12'~-;:::--
I ' 
I 
I 

--"1------

0.' 

/ 

>-Stotion 
See Detail A--'--', 

(3"v 
,,~I\J !\ 

A 

i'f. Wall opening 

f-

~"'I"," 

~ >--I '-<21" 

L_j,l -,,2'fI 

T f1.'{~ 6"Anchor bolts 
Ad). wei~' ;." .0.'.:' with square heads 
frame .,' :.0... and hex. nut. Project 

MI /J I 
K'6~~ 

DETAIL A 

2'AOJ. WEIR 3'AOJ. WEIR 
DETAILS OF OPENING 

FOR ADJUSTABLE WEIR 

Precast concrete planks PL A N 
_--·Top of bonk,.T Y P E 5 ISHOWN) 

not shown.-----I_'_'\-,"~----:-.~--
f. txt J.nc.';c.r ilcits with sqJore TYP E 6 (OPPOSITE HAND) ,~--i-6"--~ -5'-0"--------1./ 

" Top of finingheoas,hex. nuts and cut .------------.'" .-f 
washers. Project 3:-/ ,[I. C", r<'23"~ 

11-<- - 3.0Mm. ->; ":, "'IV) I 

,TIPlcol original ground suffoce 
) I 1\ ' 

~.! \'1.\'" 
eo"", Y J 

\, reinf not shown. 

5.0'Min. 

4 :1 Mox.-' 
-~-'/.' .~/ 

I=o=m~~¢.=".i,~---------l '·-6"Min. pool depth 
, 
"Protection 

'UK 

, ~~'--,-------L-r 
·Precost concrete planks, 

, t, --- ', ______Oesign delivery ws. 
~'35~ f= --~ , ( .--

'. I 

o '\ I" 

'" '_E!. L 
" : '[I k "Concrete lining 

I I 

D ," ',---Typlcol JOint Detail, see ~ DETAIL OF CONNECTION 
TO CONCRETE LINING 

SECTION A-A ~3'i<- ~2-#-4_ J_ \ ~ 
"Precast concrete planks, ~ ,f'iv-, i I! 
, felnf not shown. 

~-3 o'MIn--',.,lI .. . I 

I ' 

,Typical original ground surface , , 
Top of bonk~ 

, 
---5.0' Min----;~ cDeSlgn delivery ws 

'. EI. L 

"Protection for lateral 

C ~~Yn_:_,,_j~--:'fu, 
"3" P LAN 

2010 x. deep 3" 
I,,,,," hole __ ---, #-" I ,-8' Chamfer on all, Ii. fAre, :j eOg" ,"'""', 

4" DID I " D II 

ho~e:~_ _ ~ :::~ 0. ~\Q ___________ 

TYPICAL DIRECTIONS'5"-I-O~'A- -h b It th '-------------~--Re/nf not shown
;fix ncar 0 WI 

square head, hex. nut 
SECTION C-Cand cut washer. 

DETAIL OF PRECAST 
SECTION B-B CONCRETE PLANKturnout only. 

ESTIMATED QUANTITIES 

Conc rete ________________________________5.4 Cu. Yd s. 
Reinforcement steel_____________________ .450 Lbs. 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123. 
Extend cutoff and wingwoffs vertically and horizontally 

with unrein forced concrete as directed. 
Monolithic concrete design based on a compressive strength 

of 3.000 Ibs. per square inch at 28 days. 
All pipe IS precast concrete culvert pipe, C/oss m with Type Bjoints, 

unless otherwise shown. 

Max. 0 for 2' adjustable weir is 4 sec. ft. 

Max. 0 for 3' adjustable weir is 6 sec. ft. 


REFERENCE DRAWINGS 

ADJUSTABLE WEIR W'2'-O"AND 3'-0: __________ 
PRECAST PIPE EMBEDMENT________________ ___ _ 
TYPICAL PRO TECTION _ ____________________. 
STEPPED PIPE TAPERS___ _______________________ 

• RUUIIYS TlllnK SAfETY 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREA U OF RECLAMA TlON 


PIPE DIVISION BOX-TYPES 5 AND 6 

o DRA WN_~·_A...; !5,- _____ .SUBMI TrEO. _________________________ _ 

~ TRACI!O.!?~q:.... ___ ___"'I!COMMENOEO _____________________ _ 

'" CHECKf!O _________ .APPAovt:o __________________ - - ---- -
C"·".~> C .... N ... I..i!I 811t .... NCM 

DENVER,COLORADO 
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B 
Lateral section when I"t: I Or as directed TABLE OF LOCATIONS AND ELEVATIONSrequired"<~l , 

"" 

--.r---
, 

~~ 

It: 1 

l( [((~t(\(

(le ~ 
- Earth transition 

as directed 

---1+-- c:.'" ----+--.- +t+l:-lc------+--\-- -I-l-I---I-ll-I--+Lf-+---~__I-- c:.'" , 
__ L __ _ 

:::1 ; 
<0 ',

2"x 4" Bdffle support / 

TYPE LATERAL STATION 

I---t-

TO. T.O. TO 

DIR. LAT. OR 
F.U. 

Q 
INLET PIPE 

D, D. ANGLE J'SLOPE Q C 

ELEVATIONS 
NORMAL 

W.S. D J DE SIGN 
L DEL. W.S. D3 

OUTLET PIPE ADJ. 

ANGLE WEIR REMARKS
Lp SLOPE b (W) 

1 

(I) Connect to rood crossing , 
,-,

, (2) Connect to pipe line 
<1.>, 

(3) Connect to pipe drop"'-' -2[ Lateral section when req'd.•, 

- -- --i------L----l 

j[-~"if. Of Anchor 

ESTIMATED QUANTITIES<1.>' ,
'~l, Concrete ________________ __________ 6.5 Cu. Yds. 
-0, Reinforcement steel ____________________ 540 Lbs.<l.>i 

~\.... ,
V'l, , 

--~--

---r-
I :~:: :~. 

:'::;;:""-i"x 6" Anchor bolts Adj. weir,/ 
:':'.:-::.~ with square heads NOTESfrome-' 

__L __ . '0. . and hex nut. Project 1~1l For general notes and minimum requirements for detailing
.; D.~···~:~ reinforcement, see 40-0- 6123. 

Extend cutoff end wingwo/ls vertically and horilontolly with k-6'~~ 
unreinforced concrete as directed. 

All pipe is precast concrete culvert pipe, Closs m with Type 8 
DETAIL A Joints, unless otherwise shown 

Max. Q for 2' adjustable weir is 4 sec. ft. 

,....-::::;-;;;:;;y-----y~-=""""'~ : 
I, 
: 
: 
I,,, 
? A 

----'E\'"\--- --l A 

""('~''j,

~\ If /'\ 
0 0 '-' \ 

"'----~------, ' 
I \ Max. Q for 3' adjustable weir is 6 sec. ft. 

Earth transition as directed" \each side -------,' j't: I Or as directed

2' ADJ. WEIR 3' ADJ. WEIR 

DETAILS OF OPENING 
FOR ADJUSTABLE WEIR 

TYPE 7 (SHOWN)if. f"x 7" Anchor bolts with square 
TYPE 8 (OPPOSITE HAND)heads, hex. nuts and cut washers 

/ 

PL AN 

Project 3"- -- - - - - - - --EI C~~_l:<-23''- /-;,Precost concrete planks, reinf. not shown 
- ........ I ------;:..... , I' 

/ " 
Typical original 
ground surface\ \ .\ 

\'j.' 

f<-3.0' Min.-:>-l '\ ;." , : 
/ y \ 

£I. 

,__ Slope 

"Top of bonk 
,/ Design delivery WS", 

I ~----5.oIMin.---~ \y I ! \ 

LEI. L 

for lateral turnout only 

SECTION A-A 
:(precast concrete planks,relnf not shown. 

I \ ~-3.d Min.->i , 
LT 

~L~W>- .f tA. '-?-AH. 

(Lateral",' y 
2" Dio, x -til .... _-_L ='f- #4@12 

11 

3 
11 Ch f II RT. 

-;>.U"~-
I 

deep hole---- ~':.~-i.l.,,~I~=--l'~-J;/.,/o.!--~--7/BedgeaSmO;~/~~:S_. TYPICAL DIRECTIONS 

i" Dia. hole-/ I ~ 
---Relnf not shown---- -, , 

I \ 

"i"x 10" Anchor bolt with square ) 
head, hex. nut and cut washer-" 

"Typical original ground surface 
, 
\ 
\, 

---Lp- ___ _ 
S/ope-~ --

Top of bonk·,, 
f<-- --5.d M;n.- ':.\--;J 

,-Design 

I ' 1 
, del. W.S. 

, SECTION c-c 
"Protection for lateral turnout only DETAIL OF PRECAST 

SECTION B-B CONCRETE PLANK 

o 
" .0 

" 

REFERENCE DRAWINGS 
ADJUSTABLE WEfR W.::2!.O" AND 3'-0:.:.. _________ _ 
PRECAST PIPE EMBEDMENL ____________________ _ 
TYPICAL PROTECT!ON~ __ _______________ _ 
STEPPED PIPE TAPERS __ ____________ _ 

@ALWAYS THINK SAFETY 
UN/TED STA TES 


DEPARTMENT OF THE INTERIOR 

BUREA.U OF RECLAMATION 


PIPE DIVISION BOX- TYPES 7 AND 8 

DRAWNl"...:..e.,_K...:. ___ _ _ SUBMITTE"D ______ _________________ _ 

TRACED !!.'-S...:..I!:!,__ ___ RECOMMENDED ___________________ _ 

DENVER, COLORADO 
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A 
A 

___ Top of bank 

.';Oesign delivery WS. 

/1'i---<----50 ' Mm -->--I , ' . 
" 

, 
"Protection for lateral turnout only. 

Lateral section 
when req'd. -  - -

~> ,,-
- -~\-..-;d;rd---~ ---If lOr as directed _ ~'fPJI 

- .. I 
I I ' -, ----- E art h trans Iflon 

If TO __ "'--1 _-- 0 - as directed 
1ft' 

TYPE LATERAL STATiON 
ro. 
DIR, 

T.O. TO 
LAT. OR 

f,U. 
Q 

0, 

INLET PIPE 

D. SLOPE ANGLE.. 
TABLE OF LOCATIONS ANO ELEVATIONS 

c NORMAL 
W s, 

ELEVATIONS 

o DESIGN 
DEL. W.S. D. 

OUTLET PIPE 

Lp SLOPE ANGLE 
b . 

ADJ, 
WEIR 

(WI 
REMARKS 

I---~+----~- --t-------

1--- -----~~+-~~~+-~-+--.-
--~--_+--_+------_+-----~------_+_------~------~------~-----~~-------r------+_--+_----~------I-----~------_+-----------

I----- -- -f---~ ~~ -+----~-+-~--~+--~-----j--------+-------j____---- ~~- ---r--- j-----------t-------+-~~~+-~~~~

f-j__-----~j____ -----+--+--_+-_+------1------+------+_----+-----_+--------+-----..-f---- -~ -_. ---+---+--_+-------I------+------+-----------~ 

-- - 1---. - j - - - ---j__ ----1---- - ---- too -" - --  ------j------...~II___-~ - ------j----+---+--+------+__I 
-r-~-=--r--- -- -r --- - -----~-j---- --- -~ f __ _1-----__--_-_---1___ -_~--_-_~_;:=-== ~-~-_-= --~~_-~=t--_-__-_:____=_--:.-_=_-:t-----=--=--=--~--=--:---=--=-:-=------=-~:.----=---~~~__i---_-~__+t--~..~~~~~~---

I-,=---c-_I-i~:j I - --I -I -:ut- ~--+.~-.-~-.------='r_..-.----------I---f-..-.----=~~~.-._---+j---_--_-=----tt-----_----_--_-=--_+:--_-=--_-=~:=----=----=----=::~~~-~=~----:..~---------= 

Lateral section when reqa. " 

Earth transition as directed-: 
If' I Or as directed-' 

.~ LT 

FLOW, I 
---~-.~-~>-AH 

'i: Loterol-...... 

TYPICAL DIRECTIONS 

'-ProtectIOn for lateral 
turnout only 

r --ct. Wall opening, 

2~1I-~ I '
I 4 : r 

"I ,,1 TI ~'" -17----y----24--:- 'y
o ;::1 ",I I",: 

-. I '6t\1 ~N i I ~ 

t~-r -~ -~ n+__ I I I 1 

+ : I;::~ 
-' "'-"---- I '1 -------b-f

~----ct. Of anchor bolts - - o..j ~ 

~L 
2'ADJ. WEIR 3'ADJ. WEIR 

OETAILS OF OPENING 
FOR AOJUSTABLE WEIR 

cL 

/f"Xlo" Anchor bolt with 
" square head, hex. nut 
: and cut washer. "k ~ 

-~3 - I"ll~ 

PLAN 

(!) Connect to road crossing 
(2) Connect to pipe line 
(3) Connect to pipe drop 

. ,-ff'~ 6" Anchor bolts 
.. ' with square heads 

and hex. nuts. 
Project Iff:, 

OETAIL A 

~C 

if' Chamfer on all 
\ edges of planks 

,, 
2" Dio_ x of' ~' I 
deep hole___ ~b~~~=__':_t.,_l.._+_+._,=,,+,.,.,./ 

', __________ ~1"*"-'--+..:c.:..;~'""1 

S£CTION C-C 

DETAIL OF PRECAST CONCRETE PLANK 

ESTIMATEO QUANTITIES 
Concrete____ ____________________ _ 
Reinforcement steel _________________ _ 

NOTES 

8.00 Cu. yds 
,670 Lbs. 

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

All pipe is precast concrete culvert pipe, Closs III with Type B 
joints, unless otherwise shown. 

Max 0 for 2' adjustable weir is 4 sec. ft 
Max. 0 for 3' adjustable weir is 6 sec. ft. 

REFERENCE ORAWINGS 
ADJUSTABLE WEIR W::-2'-O"AND 3'-0~'______________ _ 
PRECAST PIPE EMBEOMENT.. _______________ _
STEPPED P~E TAPERS ___________________ _ 
TYPICAL PRO TEC T/ON _ __________________________ _ 

• RLWRYS TlUnK SAfETY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

PIPE DIVISION BOX- TYPE 9 

o DRAWN_~·!"':'~:'" ______ SUBMITTED, ___________ ---------------

>0 TRACED_'3:.D:-r:: __ __ ___ IiECOMMEND~D ______ ______________________ _ 

"' V CI-iECKED___  - - --  - - APPROVEO-_-CH-'£F -CANALS - aRA-N-cH  -  - - - - - 

u 
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TABLE OF LOCATIONS AND ELEVATIONS 

-Earth transition 
as directed. 

Lateral section directe 

A 
A 

I 

I 

/.Stepped pipe taper 

--1---=

--==-f, 10" Anchor bolts @ 7: 
Project 4'. 

-  c::.(\,j -- - -,---tM-f-
>See -A 

,/ Detail A 

{, 10"Anchar bolts@ 1'; 
prOject 4"-------------~-

troll. ihan as directed 

'f t"x 1" Anchor bolts with square 
PLAN 

heads, hex. nuts and cut washers, I 
project 3~------------------------->I /2"x4"Baffle support each side 

Typical anginal 
ground surface 

\\.\.- ..... 

'""""Ii@Jbll' if-~-_"",,<1£ 

I ' , 

\-<--23"--.,,) / /-Precast concrete planks 
i-<,- -JdMin-rJ: ;;., I' !£ / _--El.C 

A~~~~~J:~:.-j'~~~r===t=+===~~~/~--mP~~~~ 

SECTION A-A 

"Precast concrete planks, 
/ reinforcement nat shown" 

" \/ !£ ~ 
.~ IIi 

,--E/.C 
Top of bank-" -5.0' ---f~o' Min.- ----

,~o-[--L---'----:-

'f 

FLOW 

/1 
Lateral-' 

TYPICAL 

L 

T. O. T.O. TO INLET PIPE 
LATERAL STATION LAT.OR Q

DIR. F.u. D, D. SLOPE ANGLE 
a 

ALT. 
I 

->-AH. 

i 
YRT. 

~_'f Wall opening 

>-]>-<2}" I 2}">-: 1-<. 

,----,-:,Lt,'--.-1 
1;--1"1.:'" t., .d~, I! ~~ 

J-*-'i' : -~ tt-fIt' I ,: .~ 
~~ ,~------';~------~--~ 4

DIRECTIONS L_ -t-'-1': Of anchor bOlts--- ___~ ,~ 

2'ADJ. WEIR 3' ADJ. WEIR 

DETAILS OF OPENING 
FOR ADJUSTABLE WEIR 

,. Precast concrete planks 
'\ no! shown. 

- -~ - -->'-..[:::1___ ~2'- 6"--;-< --  - 5.0'
, ,'-Tap of Lining 

--~-:--~Tap of bonk 

---------p--Design del ws 

'~, ' 

'- E/. K, "'-Concrete lining, 

'---- Typical joint Detail, see 

DETAIL OF CONNECTION 
TO CONCRETE LINING 

1'"'-  - - - - - - - 6'  6" -  - -  - - - -->' 

: ~2~#4: 
I ' , 

-~ -,- _ , I' _ -------J 

L_'__ I • I C 

_...i 

Design del. w.s.------'-'==...,...="'-=== 
C 

,-Design del. W. S. 
~~~~ 

-p~.'-p'ii j 
, I 

#4@12"',' '/fCl 

Protection ----' 

I 

SECTION BcB 

'-Protection 

J"x lO"Anchor bolt with PL A N 
: square head, hex. nut, 
" and cut washer "k' _ # 4@12"- ,-f Chamfer all. all 
'\, ". JI! -:3 -"'rq--'\t .J ~~\#4-" { edges of planks.

\ 2 DID. x4 de~ , I 

'_,hale.----- - . ,,·Rell7.f not 
6 11 ~--- ....I 1/ // 0; DJ , shown 

~l 010 hale-- '" 

SECTION C-C 

DETAIL OF PRECAST CONCRETE PLANK 

ELEVATIONS 

J' C NW.S. D K 

i 

;;I~ 
': _~ ;<_2{'

Ltl___:·:·:~·/-I:Ir .,' •• ,"'. /-i"x6"Anchor bolts 

CAd--· •',', ' :, "", with square headsl weir '~,'" and hex. nuts, 
rame, .:. 0 P' t I},"

• '-' , rOJec 4 . 

: ' 
I II I 
.-<-6->-1 

DETAIL A 

L 
DESIGN 
DEL.W.S. 

ADJ. 
WEIR REMARKS. 
(WI 

--

ESTIMATED QUANTITIES 
Concrete _________________________________ 4.4 Cu,yds, 
Reinforcement steeL ______________________ 360 Lbs. 

NOTES 
For general notes and minmum requirement for detailing 

reinforcement, see 40-0-6123, 
[x tend cutoff and wingwa//s vertically and horizontally with 

unrein forced concrete as directed. 
All pipe is precast concrete culvert pipe, Closs HI with 

Type B joints, unless otherwise shown. 
Max, Q for z' adjustable weir is 4 sec. ft. 
Max. Q for 3' adjustable weir is 6 sec. ft. 

REFERENCE DRAWINGS 
ADJUSTABLE WEIR Wo2'O"AND 3'd: ______________ _ 
TYPICAL PROTECTION_ ____________________ _ 
STEPPED PIPE TAPERS ___ ~~ __ ~ ___ ~ _____ ~~ 

PRECAST PIPE EMBEDMENT____________ ____ _ 

UNITED STATES 
DEPARTMENT OF THe INTeRIOR 

BUREAU OF RECLAMATION 

PIPE DIVISION BOX-TYPE 10 

o DRAWNX!'·_~:...~·~_~_~ 

: TRACt:"D_I?_·_V!''---~'__ 

~_ SUSMfTTED _ ______ ~ ~ __ ~ ________ ~ ________ _ 

~ RCCOMMENDE:D~ ____ ________ ~ ___________ . 

<l' 

DEN VER, COI-ORADO 
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~ 
a 

-Q 

" 
'" Q 

.;:: 

~ 
Q 

'
~ 
Q 

--.J, 

'" Q 

Q 

'" 
"' '" 'Vi 

lifi1 
Station and elevation 
shown on Profile Dwg.

I 

-<1 B,_<t: TO. . .r __--Lateral sectIOn when required 

J."x 10"Anchor bolts @ 
87,"project 4:~_,

"-.." ,~f~---
Y I r"\=---~+-----r--+-------' 
I ~ "'J=i=~'I='ij==4>t 
I r., I bed~-cIL---'----'---~ 

~If : I Or as directed
/ i

f' . 

# ; I L1. ~I\I 
4-@12' __ :_____ - ~IL:::~'~'s1~~t:~~~~=i=z1;+-----, -'--. ':( 01 1 

forth transitions 
as directed 

d, :See petoil Aj 3',: 
I \ " C\J I I

'~17,--_____-+_-+/_,-_<t:_L_o_t_e_r_01_'_____"'+:---:!L-~i-<_-~\ - ----6 ~O ~ - - ~->1<--:- 2'-9 I!.. -

____.+--'t'--_.___~- .. _.~o. Station', , Y~-'-T---------H-;";---' 

f"'"'",t ............. ~t"" 

1 
I 

1 ~. Ad). .,i, .>J ~ , r-l-.-L--;f----lfl_~''/ not shown--- 1': 
't-------~ : 

- .. ------------ : .-If:IOr as 
1 ~/ directedSee Detail A-:.T'" 

A ~;[ '-
1, 

_L __ _ 
'·.2"X 10"Anchor bolts @ 7,"project 4" 

B I 

TABLE OF LOCATI NS Ao ND ELEVATIONS 
T.O. TO ELEVATIONS ADJ. 

T.O. WEIR REMARKSTYPE LATERAL STATION LAT. OR Q 
NORMAL L DESIGN (WIDIR. F.U. C W.S. K DEL. W.S. 

r 
,_ <t: Wall open ing 

~!"t -:>11 j<-2~"
" " j.-- --::0:1 

.. ,..{:/ 

---r-~' --f"x 6" Anchor bolts with 
Adjustable I square heads ogr! hex 
weir frome j nuts. Project I;;. 

DETAIL A 
ESTIMATED QUANTITIES 

Concrete ____________________________ ._-3.2 Cu. Yds. 
Rein forc;-;;;;n-t s teel ____ ____________________ 280 Lbs. 

, 
\, <t: Of anchor bolts--·--

, 
...l.... 

2' ADJ. WEIR 3' ADJ. WEIRy~~/
I I . I --r-~-T PLAN 

I TYPE I (SHOWN! 
DETAILS OF OPENING FOR ADJUSTABLE WEIR 

TYPE 2 (OPPOSITE HAND) 

.,TYPlcol originol ground surface 

Lotero( 
slope -\ 

#4@12'.' Bend 
EI. C--_, 

Into wolf- _____ ----------::1'<" .:~ ~ 
... 

.1 

'I' 
1 
1 

-~--~. , 

Top of bank--.. 

#4@12".Bend Longlt. bars into wall 
Level-, 

! l :;,; _ 'I 

I 

SECTION A-A 

_----,rPrecost concrete planks, 
( reinf. not shown. 

61:'~ f<-) ~l \ 
"'#4@12"i 

\ --- \-----f'\ 
'-4:1 Max. '. '~6"Min.pooldepth 

"'-Protection 

SECTION B-B 

Precast concrete planks 
not shown

/- Design de/. HIS 

'<> 
-'!' 
0'-' 
~I\j # ~ , · ef~8 jc Lo", ..., .~ : ,I §4 -:.I C 

1_~ ~ I i 
#' • 

~_____ !~__4_;2@-~:-6::L-- ------::J 
l2@9-3 ) 

2"Dia. x f'deep PL A N 
hole-,. ~1' /i-" Chamfer on of! 

\,."""_..,,.,~...,..~~ ~~ edges of planksr Dia. ho Ie -- ~~lllt.:::=':=:t;.:j~ -- ~ 
I _; (') 

--Remfnotshown--- < 0 

r'x 10"Anchor bolt with': SECT ION C-C 
square head, hex. nut j 
and cut wosher:----' 

DETAIL OF PRECAST CONCRETE PLANK 

I 
1 

\,Concrete lining 

\_ For Typical Joint Detail, see 

DETAIL OF CONNECTION 
TO CONCRETE LINING 

Lt. 

A 
FLOW f-If Lateral 

--::-->- L -..."... Ah. 

Y 
Rt. 

TYPICAL DIRECTIONS 

delivery HIS. 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-D-6123. 
Extend cutoff and wing walls vertically and horizontally 

with unreinforced concrete as directed, 

Max. Q for 2' adjustable weir is 4 sec. feet. 
Max. Q for 3' adjustable weir is 6 sec. feet. 

REFER ENCE DRAWINGS 
ADJUSTABLE WEIR W=2'-0" AND W=3LO~_______ __ 
TYPICA.L PROT£CTION __ __________________ _ 

@ALWAYS THINK SAFETY 
UNI TED 5 TATES 

DEPAR TMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

DIVISION BOX- TYPES I AND 2 

DRAWN _!",-,-~,-~. _____ __SUBMITTED _________________________ _ 

~ TRACED 3 ___5..;!!,:... -!..I":....__ __ _ RECOMM ENDED _______________________ _ 

~ CMECI<ED ____ ---- _APPROVED ---~'£;;C~;"'-l.-; ~;~N~~---- -_._
DENVeR, COLORADO, 
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. '-;,Precast concrete planks, remf not shown , , , 

Lateral 
slope··., 

", ;< 30 M,n ~ 

t 
I 

K-- -50'Min----·>'! . , .f ---,-Top of bonk 

__ Design de!Tvery wS, 
~=~~= 

for lateral 
turnout only 

TABLE OF LOCATION AND ELEVATIONS 

§! ..,C) 

C) 

co 

~ 
~ v, 

(I) Connect to rood crossmg.~ 
' (2) Connect to pipe line.-1!:' 
C) (3) Connect to pipe drop,

--.J 

~!~ ~ ,'-<.-2j" 
~ " 

'~"""'/~~.rX6" Anchor bolts with 
Adjustable / :.:'. 0'.:. square heads 0~1. hex. 
weir frame./ : ~':'. nuts. Project 14 . , '6':' 

/
1 

() ..... 

@ 7:'project 4:' , Lateral section when requlred/ 
DETAIL A 

ESTIMATED OUANTITIES 

oj 

~ 
v, 

~ 
v, 

$! 
'-

-1!:' 
C) 

--r 

1 
Y 

I 
,-Station oM elevation 

/ shown on Profile Dwg. 

_·f Lateral 
,/ 

See \ "'0) 

Detoi{,k -~ "" 
-·6-0 ..... ':'>-;-<';'2-9 . 

--------Earth transition 
as directed -', 

,.,"'\\ 

_+--....L_ . _ --F_W_W>--- _~--"SC'.t",otC":ion--, * Ir/ ..·.---H+-.,------oT. ++++--
J . . ""-_ ....-:ifl-r 

.ll--------t--------~-----I:-l' '> '" Ad). weir _.' ,:
-' not shown,---- ! :'i' 

'" I 
--------------r1 " 

See Detail A" r-- ..--
A 

(- '-c~~~~~~) . ./ 

..- ........ -------- ....15.0' ........-5.0' Min. 

A
-I'":I~ i 
- I 

TYPE LATERAL STATION 

'., 
\ 

. 

IFI Or as directed" 

T.O. TOroo LAT. OR Q
DIR. 

F. U. C 

i, 

-- f-.
I 

NORMAL 
W.S. 

ELEVATIONS 

D OR K J L DESIGN 
DEL. WS. 

OUTLET PIPE 

D Lp SLOPE 

I 

I ADJ. I 
ANGLE 

WEIR REMARKS 
1

b (wi 

i 

J 
! 

1;1 
I 

:;"x lO"Anchor bolts 

Concrete.. ... _ .. __ ....... ____... 4.3 Cu. Yds. 

Reinforcement steeL__ .... __ ...................... 370 Lbs. 


2'ADJ. WEIR 3' AD,). WEIR----,r----r-r---v-~-vy~--v----y-""'?I~/0}--____v_______v___________v-_=_PL-A-N,------v--y---v--- kY ,L~ 
DE TA ILS OF OPENING 

TY PE 3 (SHOWN) I i FOR ADJUSTABLE WEIR 
TYPE 4 (OPPOSITE HAND) 

Precast concrete planks /,---rOP of bonk 
nat shawn,--_, '-" ..______ -15'Min __ ./'TYPlcal original ground surface ---{~->-1 ,-Top of Iming..... ~-- ...;-::::.... ,. :' : (<'~DeSign delivery w.s. NOTES 

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

Extend cutoff and wing wails vertically cnd harizantaily 
with unrein forced concrete as directed. 

All pipe is precast concrete culvert pipe, Class m with Type 8 
, "-Concrete lining. , joints, unless otherwise shown. , Max. Q for z' adjustable weir is 4 sec. ft. 
"--Typical Joint Detail, see Max. Q for J' adjustable weir is 6 sec. ft 

DETAIL OF CONNECTION 
SECTION A-A TO CONCRETE LINING 

REFERENCE DRAWINGS 
L 
 AOJUSTABLE WEIR W"2'-0" ANa W~3'O~_.. _.. _... 


TYPICA i... PROT ECTION~ __ __________________ _ 

r ------7Precast concrete planks, C u PRECAST PIPE EMBfOMENT________________ 
1£ rr,rr :' reint not shown. A r 1£ Lateralc<"'3cf· ...~r_rr /--fl,e / 

FLOW " _::-->- - --::-Ah. 
,----c-;;--~:--:-~::;:;====~ U~-----"'--'lli...L._=. /-7-ToP of bonk -t£#4@ Ii' Bend, Normal' w5 '", , , yinto wall·<' ! . --" - ----/--Design delivery

-=:E'=.cc= PLA N Rf • ALWAYS TIlInK SAfeTY _ ... __ .... L WS. 
UNITED STAT£S 

DEPA R TMENT OF THE INTERIORz" Dia. x j"deep TYPICAL DIRECTIONS 
BUREAU OF RECLAMATIONhole'-,->-i3'k_ #4@!2~_ 0". irChamfer on 

.... -':::;.1_.. .._ _ 0' alledgesofpianks._ ~~ 
"- Protection 


-- Rein f not shown- - - -- b 


DIVISION BOX-T YPES 3 AND 4
I " I 

~ 1-<-6-)-/ 
"c:; c.rx 10" Anchor bolt with square 


'", SECTION B-B head, hex, nut and cut washer. 
 DRAWN ... _"'!.-·.!'_·~..:. ____ ...... __ SUBMITTED_ ____________________ _ 

~ TRACED ... ~·y.'__'_'!'~ _ _ ... ____ RECOMM~NDED _ _ ... ____ ... _ .... __________ .... __ ._
SECTION c-c 

~ 

V~C-H-£-C-K-£-D----------.--~--.. ••~.~."~.~N~C~H________~~--A-P-P-R-D-V-£-D-.--~'~~~.~"TO~.-~N~DETAIL OF PRECAST CONCRETE PLANK 
D~NVER. COLORADO 
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TABLE OF LOCATIONS AND ELEVATIONS 
T_O. TO E:LE:VATIONS OUTLE:T PIPE: ADJ. 

T.O.
TYPE LATERAL STATION 

DIR. 
LAT. OR 0 

NORMAL DESIGN 
F.U. c o OR I( J L 0 Lpw.s. aeL. w.s. 

as 

1--. --  --~ ---.-~ 

--j

'""
-'" 
'" ~ '"a :::-c 
'"" 

'" ~ 
'-' 

'" '" '0 

/ __ -precast concrete planks, 
i-JL.--"-_1L-.--J!~-+I1>--i--"-:eJ--...L_,--h~_A---J see det a i I. 

__ ==1
_~_~v_ v5 

,-Earth transition 
: as directed. 

P<ll.". t' I" 

, .' 5" " 
, .. .. -vB X6 Anchor bolts 

'
.;0

" -! £ Lateral '-<----3 '- 3'~---

~::I ,-Laleral seclian 
i when required 

Ad). 

I1lJr-~"1 
weir frame.-· . ..0....' with square heads 

"-'6'~J and hex. nuts. 
'1 . 3":0' ~ ProJect. I, 

_____~=F=L=O=W='''-''=__. ~3 ______ Sfct,·:conc..-",-f-\--c.--r-+--++--f0

Adjustable we,rs J/", ~--~f--L..---___~____
1'/ 
i 

not shown-----  - 1 :; 

,, 

"'''" a",
:;:C) 
~~ 

---5.0' Min.--- - - - - - - - -1 __ 

~S I . 
'" ct~~-----"'--.....J>.-L-LL-----.A_-L_--L_L~,--~_i~: i 

------------~ 
See Deloil k-;

A

-;1 

;; "I"'" ~",-_1>-_JL.~~_ 

" '"+::0 
Q~ ~ 

-'" ~ 
~-r--~-,~-,--~~--~--~~--~~.~~~ a 

r y r~~A-N-ry--v-_-v~7-v--,,-~-~~, 
TYPE 5 (SHOWN! 

Typical original ground surface., TYPE 6 (OPPOSITE HAND! 

,- Lateral slope 

SECTION A-A 

#4@ 12"' Bend into wall., 

r<-J.O'Min:-~ 

'"}4~~~_'=':~~~. I
/,'fl<"t'J 

, 

.--£1. L 

P:==:==:=~~o::'fBJJ:O \-"p rate ctian fa r late ro I 
turnout only. 

SECTION B-B 

DETAIL A 

Precast concrete 
planks nol shown-~,--_, 

w.s. 

; ~'L2~6~--t- -----5.0~-------J: Top of lining" 

/-'~--;'TOP of bonk ,.: 

.,--£1. L 
~ 'M,'3.5 ax. 

",-£I K ! 
·--·Concrete lining

',- Typical Joint Detail, 
See 

DE TAIL OF CON N EC TION 
TO CONCRETE LINING 

, , 1/ I 
1-< ---- -- --6- 6 -- --------->-1 

PLAN 

r Chamfer on all edges fx JO"Anchor bolt with 
of planks----.. \,. square head, hex. 

2" Dio xr deep hOle-'..>._~~~---,i.-'-:'-i t-~tr-J..'_-",nu:;,;t;,;o;,:;nd cut washer.~ 

f'Dio. hole--;,'c 
,".~>---Reinf. not shown---

SECTION C-C 

DETAIL OF PRECAST CONCRETE PLANK 

(I) Connect to rood crossing 
(2) Connect to pipe line 
(3) Connect to pipe drop 

If. Wall opening 

"-If. Of anchor bolts· .. 

2' ADJ. WEIR 3' ADJ. WEIR 

DETAILS OF OPENING 

FOR ADJUSTABLE WEIR 

FLOW +ALT. 
---~ -----y --~ AH. 

If. Laterol----
y RT. 

TYPICAL DIRECTIONS 

WEIR RE:MARKS 
SLOPE: ANGLE 

(w!b 

o 

-

ESTIMATED QUANTITIES 

Concrete ______________________________ 4.2 Cu. Yds. 
Remforcement steel _________ .. ____________360 Lbs. 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123. 
Extend cutoff and wingwolls vertically and horizontaily 

with unreinforced concrete as directed. 
All pipe is precast concrete culvert pipe, Class JI[ with Type B 

jOints, unless otherwise shown. 

Max. Q for 2' adjustable weir is 4 sec. ft. 
Max. Q for 3' adjustable weir is 6 sec. ft. 

REFERENCE DRAWINGS 
ADJUSTABL£ WEIR w= 2'-0" AND W::3"~O~ _______ _ 

TYPiCA L PROT ECTfON_____ ________________ _ 

PRECAST PIPE EM8EDMENL ________________ 

o IIUIIIM TNlnK WiTY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

DIVISION BOX-TYPES 5 AND 6 

DR AWN _~~~~~.________ SUBMI TTED _____________________ _ 

r<") TRA CED_~~~~~:... __ ____ RECOMMENDED ____ _______________________ _ 

...: 
". 

CHECKED ____ _________ APPRO VEO___ ____________________________ _ 

U~D~EN~V~E~R~.~C~O~LD~R~A~D~D~.----------~·~C"~'T.'~c.~.~••~.~••~.~N~C"~_____; 
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_-.l-*::;:::;:;,=~ i:1 N.WS·: ".§,.. 

Bend into 
wall,"" Top of bonk" Design delivery V,. 5. '. 

r-- -- ~ 5.0' Min - -->-: 

for lalerol 

TABLE OF LOCATIONS AND ELEVATIONS 

(t) Connect to roed crossing. 
(2) Connect to pipe line. 
(3) Connect to pipe drop. 

ESTIMA TED QUANTITIES 
Concrete.. ................. _____ ._".... _... 5. 3 Cu.yds. 

Reinforcement steel.. .. _.... _ .... __ ............450 Lbs. 


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

Extend cutoff and wingwollS vertically and horiZontally with 
unreinforced concrete as directed. 

All pipe is precast concrete culvert pipe, Closs III with Type 
B joints, unless otherwise shown. 

Max. Q for z' adjustable weir is 4 sec. ft. 
Max. Q for 3' adjustable weir is 6 sec ft. 

RRFERENCE DRAWINGS 
ADJUSTABLE WEIR Wo2'0"AND 3'0·~ .......__ ._ 

PRECAST PIPE EMBEDMENT. _________ _____. 

TYPICAL PROTECTION. _______ __________ • 

SECTION A-A "'Protection for lateral 

turnout On Iy. 


1 i 1 

,,·Top of bonk " ·Level 

___ -z-- --Typical original ground surface 
----------------:-

--Level 

'Loterol slope 

('f: I Or oS directed. 

--:.~-~ 

li'/0!7ct
--<~.'((l"T\",.,;;:t 

\1c'5'--; 

TYPE LATERAL STA TlON 

e----- f--

Lateral section when req'cl.··•• 

, Ai&\~~---\ 
~ \ \ I I I, ) 

" I , 

-------

K/ I 

r ' _ . , 

A 

~;, I q\ ; 
I~ 

I 1- ~ il 
1 

1 

'\) 

'~-..L...L--~ 
Earth transition as directed" / 

If; I Or as directed/' 

~. LT. 

FLOW !-. --=------·--l-t- ·?-AH 

't. Lateral'" 'YRT 

TYPICAL DIRECTIONS 

/"Top of bonk 
. Design delivery W S:--., 

/ t...:.·-----5.0'Min.------->-J, ) 

"fl. L 

T.O. T.O. TO ELEVATIONS 
LAT. OR Q 

NORMALDIR. C D JF.u. W.S. 

/-Ij"Cleor , 
, 

L 

OUTLET PIPE 
DESIGN D Lp SLOPEDEL. W.S. 

ADJ. 

ANGLE WEIR REMARKS 
b (WI 

} /Precast concrete planks 
K:-~- 3'-3" --->.4/ reinf not ShOW,.n.~.l

fl. C''. C"··3.0'Min.··'" 

,  ~ ALWAYS T~,"K SAfETY#4@1z" 
PLANrChamfer on all UNITED STATES 


DEPARTMENT OF THE INTERfOR 

BUREA U OF RECLAMATION


edges of plonks-_ 
-', #"x 10" Anchor bolt with 

#4@12': r';;l /' Dio. x i"deep \. # " 'square head, hex. nut 
hole,. '. '!" ,'.4 @12 ..." and .cut washer., 

{Dio.hale.. ~I<! ~ ..............--m..:
~............;,. ..,.// 
 DIVISION BOX-TYPES 7 AND 8IT 
, ,I.. --Re inf not shown-- ... ' .' I.. ~. 

---'--,."".....L. 

SECTION C'C o 
V TRAC/£D_~, t¥<-"!,- ____ __ R£COMMENDEO__ ______ _ILTnout only. 
'It CH£CKEO___ _______ APPROVED _____ ____________________ _ '" DETAIL OF PRECAST CONCRETE PLANK CHI£tr CANAI-S OI'lANCH 

DENVER, COLORADO 

2' ADJ, WEIR 3' ADJ. WEIR 


DETAILS OF OPENING FOR ADJUSTABLE WEIR 


DETAIL A 

SECTION B-B 



I 1 Y 
I I 

------

"-Lateral slope 

Lateral 

----~--
.--0>

FLOW 

-------- --------15.0' ---- -- - - - - -

I 1 y 

i I I 

-t"x /0" Anchor bolts / 
7", project 4'~-/@ 

1 ~II 

Lateral sectIOn when 

Wingwa// on opposite 
side slmilar---_ 

I 

,, 

,--Top of bank "'" EI. c.

-Typical original ground surface i 
- - ---- --I ---, 

b 

y

-Earth transitIOn as directed 

I Or as directed 

r--30'Min 

TO. ,.'
,0 

, 
I 

Earth transition as directed~' _ 

I j: I Or as directed--/ 

-Top of bank 

LF:::"''!'=-~'''C.==!='''D-d,~~:~~;~~~~++_ 

61 

TABLE OF LOCATIONS AND ELEVATIONS 

(I) Connect to rood crossing 
(2) Connect to pipe line 

reqd.- _, (3) Connect to pipe drop 

v/--'f Wall opening r~}\il r) 
I 2l~: - ESTIMA TED QUANTITIES 

Concrete_______ -"___________________________ .1.2 Cu yds. 
Reinforcement steeL __ _____________________ 600 Lbs. 

I \ 
~~~~~~~~~l~~~~Y 

# " 4@f2--_,\ 

/ 

p.-
i 
p-- Latera I sectIOn when 

~--
I 

TYPE LATERAL STATION 
T.O. 

DIR. 

T.O. TO 
LAT. OF G 

F.U. 

ELEVATIONS 
NORMALc D J L

W.S. 

.-

DESIGN DOEL. WS. 

OUTLET PIPE 

Lp SLOPE 

ADJ. 
WEIR REMARKSANGLE 

(W)b 

t-it ~:'" 17" --t:---- 24
" -+--~-'l~;-r 

.1,-- I C,) ~I\J I ~ A" _I _I I II 

"2 I ':' I "J }

t ~u!_nn~ 1 .i,i!"~!
L f''-- I--------#-X

____--_'_-_--_'f_Of--janchor bOlts-- ______ I "~ NOTES 
For general notes and minimum requirements forDETAIL A 

detailing reinforcement, see 40-0-6123. 
Extend cutoff and wingwa//s vertically and horizontally with r--=-~~~ unrein farced concrete as directed.2' ADJ. WEIR ~'ADJ. WEIR 


DETAILS OF OPENING 

FOR ADJUSTABLE WEIR 


Ail pipe is precast concrete culvert pipe, Class ill with 
Type B jOints, unless otherwise shown. 

Max. Q for 2' adjustable weir is 4 sec. ft. 
Max. Q for 3' adjustable weir is 6 sec. ft 

,t"Chamfer on 0/1 
: edges of planks 

-~li<- ~ -t #41@ 12~'--__ 14 I \ II .I, 

2" Dla. x 2" :: ! , ~w .... -' \ :' f "t x 10 Anchor bolt with REFERENCE DRAWINGS 
ADJUSTABLE WEIR Wo2'O"AND 3'-0': ___________ __deep hOle---m'•. '~ {~ /~~'"'.'. •... ,: square head, hex. nut 

~ I ·x .~ ".- - . / and cut washer. 	 PRECAST PIPE EMBEDMENL _______________ _ 
TYPICAL PRO TEC TlON_ _________________ _ 

6"- :' Jt< "~ ,', ': -..---Reinf not shown 

-J:"Dta hole../ SECTION C-C 

DETAIL OF PRECAST CONCRETE PLANK 

--Protection for latera! turnout only 

fI RLWAY~ TWlnK SAfETY 
Au 
1 

FLOW:- ' 
-- !I ·--+-·-:-AH. 

'f Lateral': yR! 

TYPICAL DIRECTIONS 

o 
~ 

¢ 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

DIVISION BOX-TYPE 9 

DRAWN_____V'!..P-"--.I5.,"" _ __ SUBMITTED --- - --- -- - - - - - - -- ---- - -- --

TRACED __ __ ~~._"1:. ___ RECOMMENDED _____ ___________________ _ 

CHECK£D_ _____ _____ APPROVED_ 
-CHli"F: 'CifNA-L-et-ff-ANCH-- - ------

DENVER COL-ORA DO 

/,,-Top of bank 

,/ __ Design delivery w.s. 

! (r------s.o' Min.-----~ 

"-Protection for lateral turnout only 

S ECTfON A-A /-7"iPrecast concrete planks, reinf not shown 
___--;r" ~ \ J..<-- 3dMin --:

-- ! . . ! 

-Lp__ _ 

. '-"-'= .5 /0 e-

SECTION 

/-Top of bank 
:' DeSign delivery W. S'-'. 

~------- 5.dMin.----i 

~~=-o::___,---==~-""'-~-="---....;-----c,-
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3 I : 
"  I Y 

{XIO" Anchor bolls 

@ 7': project 4':" 

_J~--l-[arth transitions 
I I as directed 

'" Q 
a 

~ u; 
a 

'".Q 
a -c 

" 
Vi 

~ " ~ ~ '" a 

" ~~' .::: 
a y

" 

I 
,-StatIOn and elevation 

" shawn an Profile Dwg 

FLOW-~ 

~\-;?~-
, '

, 

" , '" - ----5.0'MIn.--- -  -  - - -  - -  - - - -  - -/5.0 ---~ - --  - --  - 

I,: 
'" 

L'-.;, " - '1"+------J----'-
--L.--L------L_-Ll---.L~~".---1,---..L-----.l__" ;- J./'

fx 10" Anchor bolts -,L:_~'~-_@< prOject 4'>

Precast concrete .,' ~ 

planks, see de.tail---;( '" 

1 1 1 1\."" 
I I !~. 

I I 

---Adjustable weirs 
not shown 

- -See Detail A 

~ \~.---~~---~~Iq~~-~~----

TABLE OF LOCATIONS AND ELEVATIONS-<l B 

~--f TO. 

, ~~Lateral section when required 


",AI' / I Or as directed 

T. O. T.O. TO ELEVATIONS ADJ. 
LATERAL STATION LAT. OR Q 

NORMAL DESIGN 
WEIR REMARKSDIR. F. U. C W. S. K L DE L. W.S. (WI 

~~ -: r-::-2,r 
:L___ :o.! --/./,t,---rx 6" Anchor bolts with 

Ad t bl' , ......'........ square heads and hex 
je~~ ~ro~ej"', nuts. Project If' 
:;>. 1/ 

" 6 

."' . 

DETAIL A ESTIMATED QUANTITIES 
Cancrete________________________ ~ __________ __ 4, I Cu. Yds. 
Reinforcement steel_______________________ ~_ 340 Lbs. 

DETAILS OF OPENING 
FOR ADJUSTABLE WEIR 

PLAN 

1_:_:_: '~~~ I 
: : I !--~--

',-' I 'I 1 , "' I 
:otb T~ ____I___ ~ 
, : 

k ---3,0' Min --~ 
, , 

Precast concrete phdA' Concrete planks nat shawn~" NOTES 
1-<:---'-- ~7.5'Min.--- --~--~.~,,,Typical original ground surface /-Ta p of bank For general notes and minimun requirements for 

Level--. 
, 

-E.~~__ 

TYPical Joint Detail 

/_---t-~?-Tap of bonk 
detailing reinforcement, see 40-0-6123. 

[x tend cutoff and wingwal/s vertically and horizontally 

~_~~==-~DeSlgn delivery wS 

---fi 	 • ,,-Tap of lining 

With unrelnfarced concrete as directed. 

#4@li' Bend langit bars into wall

Level-" 
"'Concrete lining Max Q for 2' adjustable weir IS 4 sec. feet 

Max. 0 for 3' adjustable weir is 6 sec. feet. 

DETAIL OF CONNECTION 
SECTION A-A TO CONCRETE LINING 

11r-----------9'- 3 - - - - - - - - -~ 
REFERENCE DRAWINGS 

/Precast concrete planks -...: ,2-#4 : 	 ADJUSTABLE WEfR W: 2'-0" AND W=3'-O~________ _ 
TYPICAL PROTECTION ________________________ _reinf not shawn- " ~"':::/, , ,

/ 
1£ \ 
I /~E/ CI\ C,'tta J Lt 

Tap of bank,",---_, =~_ldb<i~rNn°".ma~!, ___ j .iT',,---'-"'1l=---r-=:.c:: 
I, I ::C\J 

~==--=--4 	 =o,-L--~--Deslgn delivery 

, 
"'Protection 

~ ... ~ , , ~
T I
#4.q;12/~/ :~/iIlCI. 	 1£ Lateral-, F 0 

ws ~1L-__L w~~~-ri_ 
~~->-Ah. Ef> ALWAYS flllnK SAfETV 

PLAN I 
: 

UNITED STATES,tx /O"Anchor bolt 
DEPARTMENT OF THE INTERIOR 

: with square head, hex nut, 	 /{' Chamfer on all BUREAU OF RECLAMA TlON 

\ and cut washer. #" #:. edges of planks 

, 
 \ "k' 4@12-,- 41 
, 	 pool depth \ 211 Dio.x}1! ->-?, - ~~'?" i ,/' ~\ ( : TYPICAL DIRECTIONS, 
, ,

Protection -' ",(jeep t:o!e.---·-.:.'ek~;L;L--=~'"';-I 
' ..... i"Dio. hoJe- ..... " 

Ii 1$. 	
Rt 

Remf ""' 
i DIVISION BOX TYPE 10

/ a ./ shown 
0 

SECTION C-C 
~ T""AC£D ___~_L_ ~ ____ _ R£COMM£:VDED__ ____________ ~ _______ _ 

...SECTION B-B <;f" CHECK£D____________APPROv'£D____ _____________________ -DETAIL OF PRECAST CONCRETE PLANK 
DENVER, COLOF?400. 

Lateral slape" 

DeSign de/dery Ws~', : 

6"Min 

 

http:ldb<i~rNn�".ma
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TABLE OF LOCATIONS AND ELEVATIONS 

!r"---( Waterway 

I I ,t'--'~~---

I I <,~/J,-:1

I
----1 

~-'{90' I 
"",_L_-t~- -

I '--Station (IJ 

I 

-- 

PLA N 

D GAGE::,'::: 

12" 16 

15 
iJ 

16 ,
18 16 ,
21 16 
24 14

30" 14 
36" 12 

WATERWAY STA TlON ~~-f D GAGE L b 
ELEVATIONS WIDTH 

OF 
BERM 

REMARKSD J MAX. W. S. 

"Max. fill 25 

-<1 B 1-<-, 
J '-Same gage as 

--- ..., B --- pipe to which 
; '0 attached Vert,~ ~--''1 corrugations 

~ ""1~Z.7(X)1, 
f-~"~:', \ - ' Slope as directed I \''- '\-~D 118"Min,J 

,---Max,W5 I: -:r---UnreInforced concrete \ "M" I I '-Protect ion Type I NOTES, y .. <" i I ->"/',,,,- 'Field jOint may be Iused '\ ,005 In. .-<--30---0>1 (Not required when COLLAR DETAIL Stations of drainage inlets and estimated pipe lengths are 
.1 -,' conallinfng equipment collar near 1£ of unit) approximate only and may be adjusted as directed 

I Concrete linmg--'- I -: embankment as directed Joints in corrugated metal pipe Shall be standard watertight 
jOints mode with bonds not less than 12"wide. 

II) Station if inlet enters from side.r-- J --~ (2) Station of inlet on 1: 

<_-ffGalv. bars 

:;;;,,' _~ :"'3"Min if required to clear '-Locate metal cut-off (5'Min) draining from farm 

Weld-,:, "- wtfh lugs.i :APflflZZj7¥: Band---'::. i ~\. JLONGITUDINAL SECTION Ir ~pe7 -= ~ 
REFERENCE DRAWING 

1 SECTION B-B I TYPICAL PROTECTtON __________ _ 

,,'Unreinforced concrete 
I 

l
\ 
\ ,
\ • C)

-".--- \ \)\
\~\~"~r< _1 ~ ALWAYS nlinK SAfETY-: :'~:t:J" ... <: :::.... '\0 

- y I;'" ~ ,". . I ----f, 
 UNITED STATES , , DEPARTMENT OF THE INTERIOR 

I "\ BUREAU OF RECLAMATION><- - 0 + 12 -->1 

SECTION A-A 

DRAINAGE INL ETS 
C.M.P. ON CONCRETE LINING 

o TRAC E D _ __ !:-1.-Q.,_s..! _ ___ R~COMME.NDE.D _ ________________________ _ 

'" CHECKcD ___________ APPROVED___________________________ _ 

u~~~~~~~~~--------~C~k~'.~.~c~..~.~.~.~..~.~.~c.~------~ 
DE.NVE.R, COLORADO I 
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Earth transition 

\carrUgated metal pipe 	

rSymmetrical about £ 

Some gage as pipe 
to which attached. 
Vertical corrugations 

COLLAR DETAIL 

Side slope of waterway 

PLAN 

-Slatlan and elevation 

shown on Profile Owg 
 £ Waterway 

when structure IS on '1: 


REMARKS 

;: c: 
",'-

Side slope of waterway 
SECTION A-A 

r " 
,~ 	 ::;; -- Original ground surface J ~ 

__ - __ ________ L-
----------1-------+---------~/---- ---- --- ----- ~ 

4 Min. W.S.) 

Slope as directed,-.005 Min. Field Joint 
I	Not required when 3D 

draining from form Locate metal cutoff co liar near '1: 

Protection Type I. 

of embankment, a s directed I I) Station if inlet enters from side.un it) -----------~ 
(2) Station of inlet on '1:. 
(3) Omit collar.LONGITUDINAL SECTION 

is smaller 

REFERENCE DRAWING 
TYPICAL PROTECTlON _____ ____________________ 

TABLE OF LOCATIONS AND ELEVATIONS 

WATERWAY STATION 
RT-LT 
of ... b 

ELEVATIONS 
REMARKS0 GAGE L 

0 J MAX.WS. 

0 GAGE'" 
., 

12 16 

/5/1 16 

18
'1 

16 

21 " 16 

24" 14 

30" 14 

36 " 12 

~ RLWRYS T~IRI< SAfETY 
UNITED STATES 

D~PARTM~NT OF TH~ INTERIOR 
BUREAU OF RECLAMATION,

;" Max. fill 25 

DRAINAGE INLETS 
CORRUGATED METAL PIPE 

2 DRAWN__ _________ _ SUBM/TT£D ___ _____________________ _ 

o TRACE:D_!:!:...h!..·S>:.. _____ _ RE':COMME:NDED__ ____________________ _ 

- CHECKCD____ _______ APPROVED __ ________________________ _ '" 
CHr~l'". CANAI...S e~ANCH 

D~N'VER, COLORADO, 
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/- Section I 
Alternative construction to !' 

eM Par waste bank gap outlets.--""". Waste fif!-." I ( 
: ~~jOOI5 Min 

,005 Max. /,Onglnal ground surface 

Alterna t i ve cons truc fion 
i,-sect ion 2 to C M P outlets.- _"""" 5=~·0015Min 

,005 Max. 
Operating berm--- __ Waste flll- -_s=~ .0015 Min. 5=<.0015 Min. Not less than 

> 
Operating berm--.. ,,005 Max \,005 Max. ~,,~,------~==~==~,,~,~=--=-=-~-~--=-~-~~min. freeboard.-- __ -------..-:-~~..,..I

Not less than <0-- ! 
min freeboard.------_ -:::....------------/-------------" 

~t_===-==:::;;o--~-------------------

Bottom grade) 

TYPICAL PROFILE 

Alternative construction to CM.P or 
waste bank gap outlets.----., 

Canal 

Operating berm-----

Alternative construction 
to eMP outlets:" 

Opera." rng berm.,\ 

W;nd-ow--" 

Waste fl'fl-. '\ 

-"-CMP oullet lido canai. 

,- Waste bank,Waste fill.\ , ,, 
__ ..... I / (.original ground surface 

1/-([. Of Canol ,,(-operating berm Wrndrows,-- /')..~i__L_ 
Wrndrow--" /- Windrow 

:-Original ground [ 
Nil! s.'''q -::::_ \ surface 

---..I~ - - _-!-~ ----___ "--eM P outlet 

i AlternativeCM.Pto :CMP ....-' natural drain.-----, 

SEC TION 3 
SECTION 2 

SECTION I 10 20 .0 
, I I 

;<- '-2'-2"-->l SCALE OF FEET 

2!~~ 1<- ->< ~-2" 

4'~~ : f<- , ->l: ~-4" 


III III 

,CNP 
at time of costing. --'_. 

" 

W"-.--:r-...Ll.J- __1 

, 

placed In drop inlet 
---~ 

,.-Weld 2"d"xfclip 

~I'=~==~~~-~--=~~~Jr at each corner.
.'...,'" ,, ELEVATION A-A, , 

,-Weld ('pipe (oJ 4'ctr. to angles. 
I, NOTE 

K------------j'-211 
-----..J-----'l-t I 

-.". , , For typical canal sections see
L-l, 

--" i 

~i/"[1. at intersectio!? ,of slopes. , 
~~ 
t\i 

• ALWAYS TIIIRK SAfeTV 
"J :

L--t!:~;:s¥~,,- r ,fleinforce with #3 (oJ approx UNITED STATES 
DEPARTMENT OF THE {NTEF?fOR,.--' both ways in center of slab. 

9H 

~ -

" 

I 

I~ I--

- - - -

I-- I-- f- f-

It-. I--. 
j\ 

f- c--

L J 
BUREAU OF RECLAMA TlONA A 

PROFILE PLAN 
GRATE DETAIL 

CONCRETE OROP TYPE ORA IN INLET 

BERM DRAINAGE WITH C.M.P. OUTLETS 
, 0 

illl!!!!'!!!! 
" I, 

SCALE OF FEET a TRACEO ___ __G"-'p-,--IJI-,-~ ___ 1'IECOMM~ND~O __ --- - - -- -- - - -----SCALE OF FEET 

CH~CK~O_ ____ __ ___ __ APPROVED _ _______ _____ ___ - - -- -'" 
H F CANALS ptA 

D£NV€If, COI...ORAOO. 
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Br>' 
i<- - - - - - - - - - - - - - - - - - - - 16 -0 - - - - - - - - - - - - - - - - - - -- - - - -->i 

~- - -~ - - - --8'-0"- - - - --- - -- --~ --- --- - 6'- 0

11

- - - -- - -;t--24'~-~ 


-r #4 Hoop,. Cr>- : 
condulf 

,.. 
, ,-', 

Ye.'__-=-+==-=== 

[vacuo tlOn 
conduit 

'. ·if3@12" In center 

: of collar 

In col/ar--- .... -~-.PLAN- INLET 
'~'Martar bars In 

Pipe to be centered 

bell as directed 

#4@Iz"Bond 

Into barrel--·. 

SCALE OF FEET 

#3 Hoop welded 10 

ends of ~ bars.' .. 

24" 010. Class III precast ,.
concrete cutvert Plpe.-' 

#4 From wo/I, 

o >

ELEVATION-PI PE COLLAR 

i
# • 
,,4 Hoops 

[vacua tlOn condulf", 

,,24" 010 Asbestos banded corrugated 
metal pipe With centrifugally spun. 
smoalh asphalt lining and asphalt 
coated exterIOr. 

For etevation see 
: ~ "c3 

#4@1i' Bond
into (Joor 

,--i~i? ~"-Level 
~..-'-~<,-L~<L,._LL""""_"'-,"",",,..J.+-r~-,~,~,_, _, -,,...".;-,-','-, __,..,.,~-'-+.r:>-~-...J-'" For slope of e vacua lIOn 

SECTION 0-0 

,;:£F;;;::;C~~====;===t;"""':.:'cc,,"'::'':c,,;:,:,:''c::'F=====:~,#' conduit see structure 
'."#4@/2" " # ,,'-4Bond drawings 

'- 4 Bands@/2 

SECTION A-A 

NOTES 
Chamfer all exposed corners r 
Precast concrete culvert pipe shall conform to AS TM speciflcolion [76, 
For general notes and minimum requirements for detailing reinforcement. 

see 40-0-6123, 

",,-€ Inlet 
Splice across I 
€ optional - --

,- Tranverse 
, 

bars continuous 
'n walls and fioor, 

Band in to wa/I -,' 

SECTION B-B 

1... - -€ Inlet 

ALWAYS TWInK SAfETY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR,'!i4@12" 
BUREAU OF RECLAMATION 

_---Complete transverse bands 
may be one or two piece, 

24" DIA. EVACUATION CONDUIT INLET 
AND PIPE COLLAR 

o 
o 

TRACE:D _ _ _ 12..~:-G..:- _ ____ RECOMMENDED____ ________ ___ ________ _SECTION C-C 

Precast concrete pipe .... 

Partial transverse 
bands to be one piece: 

__ .-,!4 Hoops 

: 

CHECKED__________ APPROVED__ ______ ___ ________ ______ _ 
CHIEF. CANALS aY<ANCH 

DENVER, COLORADO, 
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i 
---~-+------------------~2--------------------+---------------L, 

Span 

B.G. flev. 

Waterway 

Ar>-I 
tt4 @12 Both ways 

'f Canal or tangent to 
curve~ 'f canal an . 16"1 

; : ~ __ I - kJ~~ t1 I • ~ , rStatian -r 1.0. of pipe

LA>-

Wo(Min.)------~ 

eM.P. (nipple or elbow) 

I Layer of tar 
soaked burlap 
under band 1, 
coupling----~'__\...I._4_::-I-

-.lL.I;f'--:"'-_.....,-L-+ 

Stiffener rings 2"x 4 

PI. when requ ired ~~v'O----"""n,~~~;;;,;;;;;;:;;;;;;:_ 

I 
STA. r 

GI B.G. A B 

I 

i 

ELEVATIONS 

C 0 E F G H 

SLOPES 

SI S2 

1>"\::12" Coarse gravel 

LENGTHS TRANSIT IONS TRANSITION DIMENSIONS 

INLET OUTLET TYPE I TYPE 2 REINF.
h 4 CONC.SPAN L, L, L, TYPE TYPE A;' p B':' STEEL 

ESTIMATED QUANTITIES 

16 GAGE C.M.P. WELDED STEEL PIPE 
12 GAGE 10 GAGE 

8" Ie" 18" 8 1.0. 15 1.0. 18"I.v. 

SECTION A-AOutlet as~\7 directed TYPE I TYPE 2 (SECTION B-B SIMILAR) 
INLET OR OUTLET INLET OR OUTLET 

PLAN 
I 

~------b-------- f--------- Wo (Min.) ------1 

c. M. P. )I----+---~ 

PLAN 

SECTION C-C 

C. M. I' 

s 
LONGITUDINAL SECT/ON 

Typical original 
ground surface 

protection as 
side slape directed 

PROFILE 

;-See Detail A Waterway 
( side slope 2-~" Layers of asbestos sheet packing, i..--2'-2t'12" 

I" graphited an one side only with graphited 1--13. " 
surfaces In contact ,--i6"r e;;

I 
~ILoyer of tari 6"f<--,Steel pipe soaked burlap Inside of2-fi' Layers of asbestos sheet under band steel pipe

pocking,grophited on one side coupling 

only with graphited surfaces 
 Stiffener rings 2"x f''..'__~,="I.-o~,~ I 

in can tact -------------------------+--_t___" 


fs Provide recess in embankment ll~:~:::=J$r~~I'~· ( Field band coupling 
" where required',., ~-,::::---:.--:.'" as directed 

3-#4, Bend into footing-........ .'. ,::'.'~ . 3-#4, Bend into footing ~ PI. when required CONugated metal pipe 

, . Waterway Side slope 
 '\ \"C.M.P. (nipple or elbow)WaterwQy side slape 1--9" .' 6"


Lill'I /3-#4 

~ ,.-3-#~ \ Sleeve- type coupling NOTES

DETAIL A-............-.... 
 For general nates and minimum requirements for detailing"' rv;:'~#4 1$==~~r"4 Provide recess in embank~A" reinforcement in piers and ment as directed reinforcement, see 40-D-6123.11---24~ footings to be in center of slab -----------~ 
Backfill above tap of pipe as directed, 2.0' Min. 
1.0. Indicates inside diameter of w.s. P. (welded steel pipe)

SECTION F-F SECTION E-E SECTION D-D and C.M.P. (corrugated metal pipe) 
For dimensions b,d, W, and W01 see Plan and Profile 

drowi ngs. 

o ALWAYS T~tnK SAfETY 
UNITED STATES 

DEPARTMENT OF THE (NTERIOR 
BUREAU OF RECLAMATION 

PIPE FLUME CROSSINGS 

ORAWN__ .!.!::...R.:. __ __ __ SUl!!IMITTEO ___ _____________________ _ 

TRACEO__ ~~.~.:. J~.:.... ___ _ "'~COMMENOI!D__ ____________________ _ 
OJ 

!Q 
CHI!CI<EO____ -- - - - - - AP~I'tOVED__ - - -CH-IEF - CAtVA-CS- -SRANC-H- - - - 

u 
DENVER, COLORADO.(* 1.0. + IS' Min.) 

I 

~ 

-\--==--~4--------------- (We Ide d stee I pipe) ---------------r~----t_---(!6 Go ge 
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t! 
" 0 

~ 

'"Q 

I

r--<1: Waterway 

::i 
'" <..J 

.~'
" ClEO 

c'£ '" 
I ~ 

I 

~ ~-+____________ 
,

:;.: 

( 

rR~~~--------+-----~--,--ILoyeroftorsooked 

burlap under pipe 

A /I reinforcement in 
piers and foot ings 
to be in center of slob 

"C 

~ '" 
' ~ :;: ""N>1 .:, 

"C 

#4@12 Both ways "C " -:': 
V> 

" <J 
Co.. "" IrC!,~ ..a " "C 

V> Q

'" 

TYPE I TYPE 2 SECTION A-AD 
(SECTION a-a SIMILAR)INLET OR OUTLET INLET OR OUTLET 

, ~'':;--.~~.r"" 
+-___________________________ b_________~~____~____________:~~~~~~-B-o-nk--w-id-t-h~~~~~~~~~~~~-- ~~.~~~~c PLAN 

14 Gage G.M,P, ~ 

... ~ 
PLAN 

~ 

I 
c'M,P. orCM,p elbow 

--------~~-------------------L2~----------------------~--------------L, ------------~ 

-r----------------Spon----------------~4-

~I.------~ -------1 SEC. C-C 

t?~~===:~~~~::~~~~m=::~~~~~~~~~~~~~2~;;~::=ft~:=~~~::~~~2~.;0~'M;1~'n,___ __C_,M~.::.P,~--

Typical original ground surface 12 "Co or se grovel 
LONGITUDINAL SECTION 

\12"Coorse grovel protection 

as directed 
 protection as directed 

PROFILE 
Field bond 


cOUPling) 

I Loyer of tor soaked burlap 

under pipe-

Waterway side 
slope 

reinforcement in piers 
and footings to be in 

I 

( Field bond coupling where 
, required 
\Ef. F 

C.M.P. or G.MP. elbow 

Loyer of tor 
I Loyer of tor 

C,M P 

. 

~AII 

soaked burlap 
soaked burlap under bond coupling 
under bond 
couplings-

NOTES 
For general notes ond minimum requirements for detailing 

reinforcement, see 40-0'6123, 
Backfill above top of pipe as directed 2.0'Min. 
For dimensions b, and d, see P Ion and Profile drawings, 

~0+12"....j 
center of slob 

SECTION F-F SEC, E-E SECTION D-D 

STA. Q 
B.G. A B 

ELEVATIONS 

C 0 E 

.-- f---- --

F 

--_. 

G H 

SLOPES LENGTHS 

Ll 
5, 52 SPAll L, L2 L, h 

TRANSITIONS TRANSITION DIMENSIONS 

IIiLET OUTLET TYPE I TYPE 2 

TYPE TYPE A* P B* 

ESTIMATED QUANTITIES 

REIIIF. 14 GAGE C. M. P. 
COliC, 

STEEL SuD 12 uO IS"O 

~ ALWAYS T~InK SAfETY 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

8UREA U OF REeL AMAT ION 


IRRIGATION CROSSINGS 

~ DRAWN__~ ':..!!_____ __ SUBMITTED___ _____________________ _ 

N TRACCD__'"'!.:. ¥,.:.t!" _____ _ RCCOMMCNDED__ ____________________ _ 

CHECKED____ _______ __ ________________________ _APP~OYCD "' *0 + 18 " Min, CI-IIII!!JIt'. CANA,LS .I'fANCI-I 

OENV~Ff. COLORAOO, 
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(4; I Mox. 

:'12" Coarse gravel 
protection as 
directed 

r--- w (Min.)---~ 
1;; 

I ,- ([ Lateral --------- --_ i' TYPical anginal ground surface" Sleeve type 
Sleeve type ------------------  ----------------  ___ --L coupllng-" 

-------, 
couplmg•. , .. , /,(

'. <" /, I r, I" (Stiffener nngs \, 'I 
S ' /I ,,' I ~ '2 Dra/~) 1\ 2"x{' ~-----ao(Mtn.} -----~ \~ 
/"-/ ' 6",; r<--x --->k-----------  ----sPan+- --- ----------,r---1.\ .," : 

'.. : 1<--- --- _Span -- - - ----- ---Span-- -'---,~'Y--'1 '<-6 ."."" 
I:' ____ _ '_ ____ .______!______ _ -2 \--:.>1.2411, -), ' ! 

1<- -  - -. --y - - - - - - - -->-I 
-#---9 , , "'" , ",-,12-0><6'<
- I' I I I 
f6 / \ I I I .::c, 

r' I I_::i__ 

, 'f \c 

:~.o ~ ,. , 
. __.t 

PROFILE 

,'---Waterway slope 
IV 

->t6/l~-

8!t:J : 
_'L __ ' 

~ 
\c-, 

"'-Sleeve type coupling ~ 

"" , 
_1___-: II : 

:<-10. t 12- --"', 

l 
- -----~ 

SECTION D- D SECTION E-E SEC. F-F SECTION G-G 

12"Coarse gravel pro tectfon) 
as direCTed 

l{std ~t::1 lIP p 
half coupling-// 

Ii" DRAIN 

I' 

___ _______ 
6 "Fillet-, 

" 

I,,,
:, 

I ~ -iT---l- -- -'-'->J-----~----------------------------
-t; : ->c'" b' ~~ G 
~ -v-~,------.-_ i ~ ~ 1 
~ ",." Welded steel 
:§ 1!:: Sleeve type 

, c::: '" coupling - '\ 


--------- ---- -L 

l_~*~~~~~~~~~~~~~~q 
2:/ -

(·Stiffener rings 
- - --- b 

I 

/ 
~, 

TYPE I TYPE 22"x;f'1 
INLET OR OUTLET INLET OR OUTLET 

PLA N
P LAN 

,-1'1-1 
t-<.--15 (A -pi --...; 6"1<- a,' 

,
:, 

~:~ ->16"~-----1.5B -----~ : :: ~:~ 
I I I ______ ..J.._ ~t : I I 
: ,-6"Fillet

' 
':v ! '/ ~ 

,'/ 

" 

'Welded steel pipe-/' 

LONGITUDINAL SECTION 

~ 

I 

q)~~~!:::::¥'f':'::; & { 

\ I" 16 . 

'1 2 C I. Sq. hd pipe plug 

DETAIL 

j. 7·'!f4@12"aothways 

SECTION A-A SEC. C-C 
SECTION B -8 SIMILAR 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40 - D-6123. 

\0+---,-----1
~ 

Backfill above top of pipe as d.'recfed 2.0' Min. 

For dimensions b,d, H, W, and Wo, see Plan and Profile drawings. 


ELEVATIONS PIPE SLOPES LENGTHS 
STA. Q ~ ! a.G. A a c i 0 E F G 

DIA. i I" I. D." 
s, S, SPAN L , L, L, L, Lo L. h x 

I 

-
I I 

--t---+---. 
! 

I 
; 

I-

Y Z 

, 

INLoT 

TYPE 

TRANSITIONS ESTIMATED 
OUTLoT TYPo I TYPo2 CONCRETE REINF. 

STEEL
TYPE A ~~ P 8·;: cu. YDS. L8S. 

I 

.jt/.D.+IB"Min. 

QUANTITIES 
WELDED STEEL PIPE 

12 GAGE 10 GAGE 
SIlI.D. /2"/.D. 18"1 D. 

I.D.= Inside pipe diameter 

• ALWAYS nlinK SAfETY 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BURE AU OF RECLAMA T/ON 


STEEL PIPE IRRIGATION CROSSINGS 

TRACE:D H:..."'!."!3"____ RECOMMENOE:D__ ___ ___________________ _ 

CHt=CKt=D__ _ __ _ __ APPROVE:D___________________ __ _ 
CHI/£~. CANALS .",ANCH 

DeNVER. COLORADO 

http:16"~-----1.5B
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"-Construct inlet channel 
as directed 

BL>
INLET 

w.......... 

PLAN-TYPE I 

SECTION J-J 

~-----' ----T-----=!-----
~~__...... _--t+-.-_.........c"!-__i-+F=L=O=W-;" - - - ~ , ~--~- .. --~~~------

-- -~ --~--~ 

Symm. about 

--<--
-~................ .. Wo" ............ ~ .. 

PLAN 
(TYPE I TRANSITIONS SHOWN) 

INLET OUTLET 

PLAN- TYPE II 

,'!4@8'Bend into sidewolls-,: 
, 

SECTION D-D 

U 
Construct outlet 
channel as , 
directed- .... -" -" 

SECTION 

[x tend cutoff vertically 
or horizontaliy with 
unreinforced concrete 
as directed. ------ .. - .... "

#4 Longit from 
transitlOn.......  .. 

CANAL OR 
e I b 

I I 
! Wo 

TYPE OF TRANSITIONS ELEVATIONS 
i 

I X I PIPE 
LATERAL 

STATION OIA. I H I W OUTLET! 
S, 52 L, L. L REMARKS

INLET B.G. A B I C 0 E I SYMBOL LIN. FT. 

I 1 J i I I I 
I I I ! I , 

I -L- I I 

I I I 
i I I 

_.. 

1 r I I ! I I 

+ 1 ! I ....~~j-.. .. I 1 
1 

---+---~ I 1 I 1 

I I I , I I I 
I I I 

~ .. 

I 1 I I ~ I I I 
i 

I 
i I

I- I 
i 

I 

i I 1 
I I 

I I i 

i I 1 -+-1t--- .... 
! I ! I, 

I . 1 I 
I ! I I I I I 

~~. 
i I I I I I r i 1 r 

TABLE OF DIMENSIONS AND EST. QUANTITIES- TYPE I TABLE OF DIMENSIONS AND EST. QUANTITIES-TYPE II 
i 

STR. 

II 
OIA

No. 

i I 

I 

1_..- j--

I 

SECTION E-E 
(SECT/ON 8-8 SIMILAR) 

I 
I 

a 
I 

I 

I 
i 

I 
! 

I 

i 

1 

: e I I 
I 

t ~ twy Lt B c P 
I I 

I I 

I 
I iI I 

I 
I 

I I I 
I 
r 1 

I 
I 

[x tend cutoff vertically or horizontally 
wilh unrein farced concrete as directed 

#4 Longit 
from walls- ..... 

SECTION M-M 
(SECTION L-L SfMfLA R) 

CONC. 1 
(Cu. YOS.) , 

I 

I 

I 
i I 

I 

I I 

REIN" l(LBS.) 
a I' e 'I: L+ I c I p ! t Ii t" I CONC. REINF." i (cu. YOS.) (LBS.) 

STR. 1 

l 

OlA. 
No. 

24 lI-A ! 24" 5' 0" I 24" ! 6' 0" 6'-0" 12" i 5" I 6' I 1.7 190 

! 1 24-II-B 24" 4'-0" i 24" 16'-0" 16 '--0' a 5" 6" 1.5 170 

I 

i Iii i 

TABLE OF DIMENSIONS AND EST. QUANTITIES TYPE:III 

S TR, I I I L 
t 

II I tit I' CONC. REINF 
No. lOlA. aye p i I" (Cu. YOS.) (L8S.) 

24-JI[-A I 24 5~0 2'-6"1 24 I 6-0 '6~0 12"15" 6 2.5 250 

24-JI["B I 24 4 -0 ,2-6 24" i 6'-0": 6 ~-o" i a 5 6 2.4 240 

30-JI[-B! 3D" 4 cB" i 3~0"1 i"6"1 7~6'~ 7'6" a 5 8" 3.5 320 
36-JI[-A 1]6" 6 '-to' , 3'-6" 2'-6'1 9 cO'" 9'-0"1/8"17" 8 6.1 I 580 

36-1II-B I 36 5-4 3'''6 z'-6" i 9cO" 1 9-0" I a 5" 8 45 450 

i 42-E-A 42 7~6" ! 4'-0" 2"-6" I to'- 6" 110'"6''' 18 7 8 I 7.5 680 

! 42-JI[-8 I 42 6'-0" I 4cO" 2'-6" I /0'-6" 1/0'-6" 0 6 8 6.3 6 00 

I 1 I 

I I I I 1 

REFERENCE DRAWINGS 

SECTION H - H 
(SECTION G-G SIMILAR) 

PRECAST PIPE EMBEDMENT________________ _ 

BENDS FOR PRECAST CONCRETE PRESSURE PIPE __ _ 
TYP!CAL PRO T ECTfON___ ________________ _ 

NOTES 
For genera/10tes and minimum requirements for 

detailing reinf9rcement, see 40-0-6123, 
Collar thickness le,6"when DIO.2 39".8" when Dia.> 39." 

For dimensions b, H, Y!,and Wo, see Plan and Profile 
drawings_ 

ALWAYS 1IIInl< SAfETY 
UNITED STATcS 


DcPARTMcN T OF THE INTERIOR 

BUREAU OF RECLAMATION 


CONCRETE PIPE CULVERTS 

DRAWN_Ii-§_£ __ ____ SUBM/TTED _ ___________________ _ 

TRA CCD _ _ _ L:...A..,: ':.- _ __RtiCOMMENDED __________________ _ 

CHCCK£ '..J__ .________ A PPR 0 VCD _____________________ _ 

C'<,E:P'. C"lNAL.SI a"' .... IVCH 

DENVCR, COLORADO, 

http:C"lNAL.SI
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-Construct inlet channel 
. as directed 

I--:--~r---Lp -----

----~ 

{Concrete Transition 
-;r- ---L Type 2. shown. 

,L i ~ Concrete col/or-_.~ ! <-~I , 

JI.A 

Precast concrete 
pressure pipe 

to if Canal or lateral on curvesr ---if of Conal or lateral. or tangent 

1 (StatIOn .~ 
: ! FLOW Cl 

__Concrete col/ors--- __ , 
::~ 

TYPICAL PLAN 

--------t---------------- ---- --- ----L2 - ---

-if 
: (Unlined; 24"Mm 
{~Earth lined; lining thick

,', l ness plus /2" Min. 
,/1" 

Concrete Transition 
Type I. shown", 

~'" 

Construct outlet channel 
as directed" 
--~' 

t '~~~"l \~.~ , 
' ' 
- \. 

~~:,---Lp"-----1 
: ~?~ I 

=------- -- t;' 
. Protection-"'---

u 
--------

;- Typical ground surface

\ r---- -L p ----~ 
T---+---'F~ -==~- -- ----- --- - -- -__ L---. :- ___ : 

"'Proteclion 
L i I ~~~~-/-t======~~======~====~ i ~~~- "--'~Q - ,~, ,,~I 

~,' -~---====_~ ,____~_/S2 ii! I:: : 
• I ~.~.~~E"='==jf~~./~ 

~~ -- - ___ U----------+---X _~----- ~ ___ y _~~ ________+_________ Z _____ ~ Protectian---/ 

PROFILE 

I CANAL I CONCRETE TRANSITION ELEVATIONS CONCRETE TRANSITION PROTECTION ESTIMATED QUANTITIES 

Q lOlA. 
SKEW 

LI L. F 51 S. INLET OUTLET INLET OUTLET CONCF/ETE F/EINF. PIPE 

ILA~:"AL 
STATION 

ANGU 
U X Y Z 

TYPE EL. A EL. B C E TYPE EL. 0 TYPE Lp TYPE i Lp (Cu. Yd• .! STEEL (Lb • .! SYMBOL LIN. FT_ 

, 

, 
i 

i 'I 
1 

---r
e- -

I I 

I f 
! 

---1-
I I I 

f----! I 
1-

! 

! , 
i I i 

i 

I ! , 
I ! : 

r . 

F-+ ! 

, 

,Construct Inlet channel as directed: I~ 
'O~"3} Ti

\,--1-,""" ' +1 

"" 
\~ r 

1 
It --I I

-Lp 

1 
-, -~ J ~ - - -- --

PLAN 
Showing Concrete Transition 

Type 3 (Inlet only) 

-----

~----L,----;:->-

_______'__ I---(--F Min 

{ 

SECTION A-A 

REMARKS 

ifcanal---J 

/ 

if canol,-,J 

if Culverf-,_ 
----- --~--~~--~~ 

----------~ 
"Skew angle 

SKEW ANGLE DEFINITION 

NOTES 
For details of canal sections see Plan and Profile drawings. 
Place entire structure on a foundation of undisturbed earth 

Or thoroughly compacted fill. 

REFERENCE DRA WINGS 
CONCRE TE TRANSITIOIIS- TYPE 1 __ ________ _ 
CONCRETE TRANSITIONS-TYPE 2 _________ _ 
CONCRETE TRANSITIONS-TYPE 3__________ _ 
CONCRETE TRANSITIONS- TYPE 2L ______ _ 
PIPE COLLAR OETA I LS_________ _______ 
BENDS FOR PRECAST CONCRETE PRESSURE 
PIPL ___ ____________________ _ 

TYPICAL PROTECT/ON________ ________ 

• IILIIIIIYS TWlnK SAfETY 
UNI TED STATES 

DEPARTMENT OF THE INT~RJOR 
BUREAU OF RECLAMATION 

CULVERTS 

o ORAW~ ____________SUI9MITTED 

OJ .,. 
'" CHECKED___ _______ _ APPROV~Q __ _________________________ _ 

CHle~ CANA~S IIFtAN(;H 
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UNLINED OR EARTH LINED 

CONTROL INLET CHECK INLET 

1£ 

! /#4@8,Bendintawall

r--S---I 1 #4@12 

#4@8,Bend'fl 
Into walls 

r----S------j~ i ~4@12 
Lining not 
shawn~t--- ~JhtiW.tli\\-1 ' 

~ 
f-'-' 1 \\::::~, t-If'C/ 

L'f: ~ Extend cutoff vertically 

~ 3? : \t-. l NJJ 
~ I \Ii .'i~ ,-t--Lining not: ~t"0 r-/f' C/. shown 

2:, '~~4/Q)8, F '. ~"'3IoA I 

4tv~ rr-l:Y;::: rl 1
2 

:1 
*"7't"I;1-/ 2" C/. 

24" Min. ~2-#4 

1!Ii: ~j<>--'!I4@8 
f--4I or horizontally With 

24" Min ~ 2·#4 unrein forced concrete 

WATERWAY € ROAD 
STA. 

LK +12.....:::j-2" CI. as directed------------ I--k +12'Y 

SECTION A-A SECTION B-B 

f' Chamfer on all # 
edges of walk plank" . 4 @12 :.,'" 

, f 1 f----r-'I---'I---+_:__,1

DL[ ~ ~T '~-11-~+++,~-'---=.=.~ 
1 i ~I--~~~-2---#4-----+-'~ 

SECTION D-D PLAN 

PRECAST CONCRETE WALK PLANK 

A 

REMARKS: Ii) 

CONCRETE 

LONGITUDINAL SECTION 

LINED 

-~-' 

T 

TRANSITION OUTLET 

Assemble gate guides ~4_WI3'O (TRANSITION INLET SIMILAR) 

with flathead bolts, 5''+. . .1 I. ° ."'Z-:r. *x 2" Bolts with 
I . \. hex. heads 

Bar .----"jlk fib ' / 
f' Min-,-----.L.W~ln -.J2.L!'I' 

jf T~' _5 = 3"71 2 

2L:"'-'__-':~ 4 0 i6 -:1:<:.-1 r J f-i--------, 

It J il )11 ~h: ~i+-_-J,-+-:--~.----i 1f========O=::::J 
0 

[ .·1L~ +1, L'>'r£ -!t" 0;0 holes '--~~_ i 
I · I Jr--K +8" -------I 

- '''0' .. H' d d h=-,,,, '2 10. x5" eo e anc ors. 
<0 :.: I ~ '/. Weld to angle. Min. 3 anchors L 4 x 3 x ~, Holes symmetrical 

J
~l~~reqUlred i ~ orr mid-Iength~ 

- I 1-43---d -B- =p= 
~ -,~ face =L ~ 1£ J.L" Ol~ holes"" 7,JI of wall C\J 16 "" 

,Bar,;f~ 4.J -nJ". WALK PLANK SUPPORT ANGLE 

"VI2=5--U C\J ""--4" Min1 . 
GATE FRAME GUIDE 

A B c e L p y tt tw 
In. In: 

R M 5 K L 
NO. GATE ~, 

R M 5 K L~~Wdth.xHt Fi. 

! , 
! ,, 

'f #4@12, BendIf into walls 

~o=o::::CdIl'""O---

\, "II',' ; I r-~ ~J-I:f' CI. 

" r=P~i'N4' Continuous 
e Min. ii:-o (I~ in walls and 

, ~.~.. floor 
#4, From ~.'. . #4 @12 

transition # G Some .thickness as 

I 

2 4 \" adjoining slob 
e Min) 

\Extend cutoff vertically 
or horizontally with 
unreinfarced concrete 
05 diF'£cted 

SECT/ON c-C 

" When a gate with specified height is oot available, a gate 
with next greoter available height sholl be used. 

! J 

1 

Q CS ..' Protection where 
," required 

EARTH OUTLET 

REFERENCE DRAWINGS 
TYPfCAL PROTECTiON __ ________________ _ 
PRECAST PIPE EMBEDMENT _____________ _ 

BENDS FOl? PRECAST CONCRETE CULVERT PIPE __ _ 

NOTES 
Fa,' genera! notes and rl1lnimum requi"emenrs for detailing 

reinforcement, see 40-0-6123. 
Locations of ve,ntica/ PI.'s at C and 0 are to be 

considered opprOKlmate only and may be adjusted 
according to actual laying length of pipe 

Hood crossing sho'l have earth outlet unless otherwise 
spec ffied. 

Lining similar to the fining in the adjoining woterway 
shalf be placed ot the inlet or outlet of the rood 
crossing, 0:; shown. 

Stations and elevations refer to invert unless other
wise shown. 

For detaiis of joint between concrete lining GoOd 
concrete struc+ure, see 

! 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

ROAD CROSSING 

DRA 'NIV __ E___M-.:.. '!:!._____ _3UBMITT£;J __________. __________ _ 

""' CH~CKcD __________ ,4 PPROVZO ______________________ _~11::":U.i--TR~A~C~E~D~--!-~S.~~~~~~~~~------.-R-EC-O-M-M_'_N_D~ED~-~-r-~-~-~-~-_-~-~-~-~-~-_-_-_-_-_-~-
Cl-lliZP' CA""AL~ tJl':,I),NC}-/ 

O£NVER, COLOR.aOO, 
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-«B
1 

#4 @ 12" Both ways:\ 

/' " 

II 

/ Slope to conform with outside f'<-----';-- Roadway width =R--------->". 

, bank of water way section. 
 i ! r-F i 

I I I I
55'/,. : Iii I '/' Il~~----------~J 

-.-.- _____ -. ( 24" Min. ditch for county roods l 
~ 12" Min. ditch for farm and a.a M. roads (. 

NOTES 
For general notes and minimum requirements for detailing~:o' -~Hri ) reinforcement, see 40-0-6123. 
Thickness of concrete to vary uniformly between dimensions n::;S l 1 slope 

shown. 

""-"-0::::::&:=========:::;:==== ~ 5=.005 Min.··. Base of structure to be placed on undisturbed earth or 
compacted backfill. 

Slope shown as 55:1 will be li:1 for form road crossings.
"'Concrete culvert pipe Class ill / 

with type B joints.-------,' 
-----.--.-#4 Transv. @ 12" when pipe dia. is 42"or less; #4 Transv. @ 6" when pipe dia. is greater than 42"----------------

SECTION A-A 

Extend cutoff vertically or 
horizonta lIy with unreinforced Ii. 
concreted as directedc-._, ! 

REFERENCE DRAWING" 
TYPICAL PROTECTION_ ______________________ _ 

PRECAST PIPE EMBEDMENT. _ _________________ _ 

BENDS FOR PRECAST CONCRETE CULVERT PIPL _____ _ 

~ ALWAYS TIlInK SAfETY 

NOR. MAX. PIPE
WATERWAY 

Q Q DIA. 

A B 

STATION ELEVATION STATION ELEVATION 

D 

ELEVATION STATION 

SECTION B-B SECTION C 

TABLE OF LOCATIONS, DIMENSIONS AND ESTIMATED QUANTITIES 
E F (f ROAD) 

ELEVATION STATION ELEVATION ANGLE F 

G J K 

STATION ELEVATION ELEVATION STATION ELEVATION STATION, 

, . 

-C 

L 

ELEVATION D b c 

ESTIMATED QUANTITIES 

REINF. CONC.CUL. 
CONCRETE PIPE 

DIMENSIONS STEEL 
CLASSm 

d L R t X Y CU. YD. LBS. LIN. FT. 

UNITED 5TA rES 

DEPARTMENT OF THE INTERiOR 


BUREAu OF RECLAMATION 


DOUBLE BARREL ROAD CROSSINGS 
30"ro 60" OIA. CONCRETE CULVERT PIPE 

o ORAWN_~,--~·_K---, _____ SUSMITTl!D __ _____________________ _ 

TRA CED_~~!!'-~ _ ____ RECOMMENO£D __ ____________________ _ '" <D 

10 CHECKED____ _ -- __ APPROVt!O---GI..i'e-~.c;;NALSB"'A,;;c;; _______ _ 

DENVE~. COLORADO 
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I 
k--------- -----Roodwoy width - b ------ --------------1 

l____ ElF 

/ Top of bank 

t 

LLD! / t,_ 0;, Min. } f ", !tJ:J---J : 
--3D (5' Min) Corrugated Metal Culvert Pipe~,' 0/, Min j 

K----------JD (5' Min }------------ ->-I 

LONGITUDINAL SECTION 

TABLE OF LOCATIONS AND ELEVATIONS ESTIMATED 
QUANTITIES 

WASTEWAY 
STATION 

AT "
ROAD 

f-_---'-/.:.;N:...;L;:-:E:..;..T __-I
5TR.OWG. NO. E:LE6ATiON 

ELEVATION 
F 

ELEVATION 
G 01 A. Q 

ROA. 0 
WIDTH 

-b 

OUTLET 

LI~~~~7<.'-
GAGE 

ELEVATION 
J 

5TR. DWG NQ 

NOTES 
Pipe may term inate in concrete structure or transition 

at either end as directed. 
Elevation F is approximate elevation of finished grade of 

road. 
Elevation G is elevation of invert of pipe at If of road.r- --- --c== /_---4" x 4" Upper 

'" ~~ ___ --4"d'Compression caP---t-:-~· J.C 

~'~ :'1. t. ~i'i_4"X, 4"Struts@-+~ - \'--'----f':J-_'" I.", .--4"x 4" Struf I/.}---- 5 ± or as ----C.J 1~ '\ I -----. . dlrected--- --'''-..\ _ / 

'? -<,:- - "" . ,)
L _______ = =- ---4 x 4 Lower sill 

METHOD OF STRUTTING CORRUGATED METAL PIPE 

No strutting required for pipes less than 

54 -inches in diameter. Pipe strutting to 

be installed before backfill is placed, 

and to remain in place until embankment 

is compieted. 


UNITED STA TES 

DEPARTMENT OF THE fNTERfOR 


BUREAU OF RECLAMATION 


CORRUGATED METAL PIPE 
'(-Furnish necessary connecting bands to make lengths as shown. ROAD CROSSINGS 

a DRAWN_~~:..~______________SUBMITTED________________ ---- ____________ _ 

'"y:) TRA CED____o!.~~:...~ _______ RECOM ME NOE 0 ___________ 

: CHECKED_ - ------------APPRDVED-C1r1;"F,-CANAL.S-li1tXHrH ________ _ 

DENVER, COLORADO. I 
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, ,
:-<- - ------ L - - - - - - - - -:'-1 

, , 
, , tw~ ::-

Dr 
, 
, " 

->-1 ~tw ~ " ____L 

,,,,,,, 
,

1D 
\.0 \: 
_t~~->j ~ 

------- --A

----~ 
.( 

--------- 2, , --+14 

~-----_- __Lt---: 

:r-
'" 

P LAN 

--t- . 

-+ 
,,,, 

IJ.>:~ 

-+ 
--t

,'" 
.2 

STANDARD 
STR. 

No. B L a y 

DIMENSIONS 
EST. QUANTITIES 

Reinf.
Cone. 

Steel c p t e t" Cu. Yd •. Lbs. 

I 

I 

--t---~ 
--+ -

i ----- ._----

Extend 15" into sidewolls-----__ 

, 
"" -<1 B 

.-Elevotion shown on',__ ",- : ~-tw 
, structure profiles'-c 

A iterno tive _--- ---"-1 .
Pi pe slope shown bockwoll-- 1;1",' <". 

on structure J __ 
profile" <", 

.~, I ,I'"~"~, I 
, ..,,~ ,/ '-<' 


I // ~'. 


, 
 NOTES 
#4 Longit @ 12"---/ : For general notes and minimum requirements for detailing~",~,/ ''1--~,/:c'" i~, " -iii 

reinforcement, see 40 -0 - 6/23.~-- f---~ , , "---Precast concrete pipe or corrugated jBi'! 6 Fillet' :J,__L Outlet transition shown with p= O. Structure to have sloping , , , 
;<~ -- -f -- ->t<-- --~- -->j metal pipe, (Precast concrete pipe shown)/ :: ~ ;tw floor if "p" dimension is given in standard dimensions. 

I k L ___ ~ First two digits of structure number indicates pipe
#4 Tronsv. @ /2~---' "'-___________ {:; Transverse @ 1< when dio. of pipe is 42" or less. ,,}___________-{ ____ ', : -- -2 : 

diameter "0" in inches, for example, structure No. 21-3 
Transverse @ 6 when dio. of pioe is greater than 42 ~---L--~----,---~ 

I 1 ~ 1# shows pipe diameter "0" = 21". 
Tronsv @ 12Transverse bars continuous in walls and floor. Spaced horizontally on structure f. ------- 4 For details of embedment of precast pipe in monolithic 

concrete, see 
LONGITUDINAL SECTION 

Extend cut -off vertically or horizontally 
,~-D--~with unrein forced concrete , , 

as directed. --', 
, 
, 'i: 

,
' ,, i ! 

---Reinf not 
shown 

/Reinf not 
-- shown ~ ALWAYS TlUnK SAfeTY

"-
". 

4 Longil @ 12" /"6'''''",, UNITED STATES 
DEPARTMENT OF THE INTERIOR>-\

"'Sloping wall thickness BUREAU OF RECLAMATION 

to be some as tj:/---
adjoining floor 

"·#4 From tronsiiion 

CONCRETE TRANSITIONS - TYPE I 
SECTION A-A SECTION B-B SECTION D-D 

(SECTION C-C SIMILAR) 
DRAWN _ _ fr..!.lf: E,- __ ___SUBMli 'ED _ _______ _ 

~ 
TRACED __G~K..:~._ _____ RECOMMENDED __ ____________________ _ 

o 
~ o~___________________________A_P_P_R_O_V_E_D~C~"~'<~'~_~_~ArN~A~U~-£••~A~N~C~'H~-_-_-_-_-_-_-_-__-_--l-

DeNVER, COLORADO, 
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Br>
r-<------------L----- ----->j8"t""- 8" ~----------- -L -- -------->i 

~--

I , I 
, : 
, ' , I 

I : ,, 

-r 

U!4@12" Transverse 
continuous in 

I ,
' I , 

I, 
: 
I,, 

------~ 

,, 
, ' 

? : tit!', , 
i--: : 

_____ J 

reinforcement 
floor and walls. 

Spaced horilontolly on structure 

INLET ONLY OUTLET OR INLET 
TYPICAL PLANS 

__'14 Longit. continuous in 

/" / headwall and wingwolIs~,_ 


l------------------------- (l;' / i -----------------------1 
,: ' ..:.",.,/ \. ,,

I ,..-,\.\ , 

'" 
: I 

':, 
, , 

, 
/ 

/ 

"\v///' 

\ 

'Precast concrete pipe or 
corrugated metal pipe, 
( Precast concrete pipe shown. ) 

LONGITUDINAL SECTIONS 

--'--Splice ocross'£ optional 

- -<i!4 @ 12" Bend into slab. 
9F==-==--' 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0- 6123. 
For details of embedment of precast pipe in monolithic 

concrete, see 

#4@12"Bend : 
into woll/ SEC TION A - A 

(SECT/ON 8-8 SIMILAR) 

TABLE OF DIMENSIONS AND EST. QUANTITIES 

OIA. E B L 8 C t tc CONC. 
(cu.YOS.) 

REINF. 
(L85.) 

15 " 3'-0 24" 4'-6" 4'-3 " 2~9 5" 6 " 
6" 

0.9 
1.4 

70 

I/O18 3~6", .<, 24 " 5~3 4'-8
11 

3~0" 5" 

24 " 4-0 24 6~0" 5'-/1 3'-6" 5 6 1.7 140 
27" 4'-6 24 6~9" 5'-6/1 3'-9" 5" 6 2.0 160 
30 " 4'-6 24" 6'-9" 6'-4" 4'-2" 5 " 6 " 2.2 180 
36 5'-0 2'-6 7'-6

11 
7~7" 4'-8 5 " 8 2.7 220 

4211 5'-6" 2'-6" 8'-3" 9'-0 5'-3" 6 " 8 " 3.6 290 
48 " 6'-0" 2'-6 9'-d' 10'-8" 6'-0" /' 8 " 4.8 380 

Ef> ALWAYS TlUnK SAfETY 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMA TlON 

CONCRETE TRANSITIONS - TYPE 2 

o DRAWN_Pl....:.!~~ _______St.JISMITTED_ ______________________ _ 

'" 
 "!.:!!:... ____ 1fE!COMMENO~O
TRACI!O____ 
o 
~ CHf!CKED APPliDVED 

0~~D~E~N~V~E~R~.~C~D~L~O~R~A~D~O~,------~C~H~'.~'~.~C.~H~.~.~.~.~.A~H~C~H___________i 
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B(>-
;<----------- L------------->; i- 8" 

1 , 

, 
, ' 
\1# II 

,,-~<~ 4~:e:~~~-
# " 

__ -of!4@8": "face 
l - - -- -- ---------+-H---+ 

, 

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

1 , 

/e"" 
---~ 

'-Symm. about I: '----.!'4@9f' 

,1 

'" 

INLET ONLY OUTLET OR INLET 
P LAN 

f :}, 4@9Z

f----------------------------- 

: 

~ 
, 

I 
, 
1,, 

// I:I---'..:______ l _____~ 
I --~Precost concrete pipe : 2

L ....... I I # " \
i<----- 2 ----~-~ /'>+-<---- 4@8 --->+<.

, 

~4@9r 
--+--~~ 

,-Elevotions shown on , ' ! ,-'_, 
i, structure profiles/ 

~ 

1~ #4@12:','---

_' '~"-?':::::~'~f'~~ ... ,·.·d,·.··. 

6"Fillet/ 

~ --#4@12"- --~---jt4@7~----.;....,.-Outer face reinforcement continuous': 
In outer face of walls and floor--

LONGITUDINAL SECTIONS 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123. 
For details of embedment of pr-ecast pipe in monolithic 

concrete, see 

___~4@9f' 

___#..4 See Longit. Sections 

for spacing 


-Itc! 

#4---.-~-·~:effia~~~ 
"-SPlice across I: optional 

#4 Longit from floor-" \"!.4@ll' Bend into wall 

SECTION A-A 
(SECTION a-a SIMiLAR) 

TABLE OF DIMENSIONS AND ESTIMATED QUANTITIES 

INLET OUTLET 

DIA. E L 

54 " 6'-6 9'-9 II '-6" 6'-6 6.9 760 5 I 460 

60 " 7'-0 10'-6 
66 " 7'-6" 1/-3 
72 8'-0 12'-0 

c::i 
ci 
to 

~ ALWAYS T~InK SAfETY 
UNI TED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

CONCRETE TRANSITIONS-TYPE 2L 

ORA WN_~,_"t:1:"-'-- ______SUBMITTED __ _____________ __ _________ _ 

rRAcffDJ?:."t:Y~G-=- __ ____ RECOMME:NOEO _ _____________________ _ 

CHeCKED __________ AppRoveo ______ ___________________ _ 

••~A~"~C~"_________;U~~D~E~N~V~E~R-.-C~O~L~O~R~A~O~O~.----------~C~"~'~.-~'rC~A~"~A.~.~ 





- ------ -----

--

:-<.-- -- L-- ------ --------~8"~-
: : 

I 

,, 

,, 
--Ctl --+-+---

: #4@12"'" 

ISymm. about Ii. Culvert,,, 

-----

'-It 4@/2"Transverse reinforcement continuous 
in floor ond wolls. /
Spoceo horizontally on structure €---- -_____ -. 

INLET OUTLET 

PLAN 

[Ie va tion to be constan t. - .. -r --- ------ -- ---- --- --- -------- ------- ------
,, 2.1---', 


: .-For elevatiOns see
0' culvert drawings---- __ 

, 

#4 Hoop-" 
rl~,,-+-f'-.-r---.. 

"------Splice across Ii. optional 

------.~-:-2:; ---- -- --- -------r 
For elevation see 
culvert drawings; 

l=±:£'~EE~,~~~~~-------f 
#4 From lfIingwo/l--"_~ ~ 

-"#4 Hoap __ --- 6"FiIlef----2~/.... , _____ Y.. 
'--Pipe may be mitered _~6n~~ 

LONGITUDINAL SECTION 

# 4@/2"Bond'-'g,F==-=='--""'-#'4@12"Bondintoslab 
into wall --------. 

SECT/ON A-A 
(INL ET SIMILAR) 

TABLE OF DIMENSIONS iii QUANTITIES 

DIA. E e L B C ti to 

24" 4-0" l-6" 8~0" 5'1" 3'-6" 5" 5" 
30" 4~611 2'6" :kJ" 6'4" 4c/" 5" 5" 
36" 5'0" 2'6" lcio" 7'7" 4c8" 5" 5" 
42" 5:5" 3'0" 11'0" 9~0" 5~3" 5" 5" 
48" 6:0 11 3eO" 12cO" 10'-8" 5'0" T' 5" 
54" 5'5" 3'0" 13~0" 12c2" 5'-7" 7" 5" 
50" 7'0" fo" NCO" 13'8" 7~2" 7" 5" 

OONC."~ 
(GU.YDSJ ~ 

1.7 :-120 
I-_~ 

2.2 i-~ 
2.7 i l~ 
4_0 ..~ 

4.8 -fi=
5.5 ~ 
6.5 460 

-~ 8"k- ----- -- ---- --- L------------ ----~ 
, 

NOTES 
Chamfer 0/1 exposed corners r 	 '. 
For 	general notes and minimum requirements for detailing reinforcement. 

see 40-0-6123. 

IIUINIYS TMlnK SAfETY 
UNITED STATES 


DEPARTMENT OF THE IN TER/OR 

8UREIJ.U OF RECLAMATION 


PRECAST CONCRETE PIPE CULVERT 

TRANSITIONS-TYPE 2 


OlfAWN __ _ '::~.:."'!.._ ___ _ ___IJ.Mlrreo _ ____________________ _ 

rffAOIE.O___..I..: ~.:.~. ____ _ _ If£OOlrtflrtf£NDED __ ___________________ 

06NVEIf.OO,-01'fAOO 
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___t 

~-;T
#4@ 12" From 

--~-~ ..JA froni wall 
___L extend into 

collor---- -- r---- 

,, 
"_#4 @ 12" In center of headwall 

PLAN SECTION B-B 

SECTION A-A 

SNToR.' MAX·I--D_
Q 

,-_._-,D::..;..:IM=£.:.:N'TSc:.I..::O.:.:N:,;S;-_'-_'-_-+-iC~"';"'C;';~"'EQ;c
W H A B tw e 

,T"'~':'"ArN.:...T'i;~"';Ti:;:T.:~.~ 
CUBIC YDS. STECL LBS. 

24-3 26 24 6'-0" 2'-6" 5'-0" 2'-6" i-6" 6" 24 2.2 ISO 

24-4 
27-/ 
27-2 

31 
35 
40 

24 
27 
27" 

6'-0 
6'-9 
6'-9 

2' -6" 
2'-9 
2'-9" 

5'-S" 
5'-6" 
6'-0" 

2'-6 
2'-6 
2'-6" 

3'-2" 
3~0" 
3~6" 

6" 
6" 
6" 

"-24'
24 

. 24~+-

7-j--_-".2.~4
2.6 

---'2~.S=---+-

'-+_-"2~0""0_-f 
210 

---'2"-2"'-0---1 
30-1 45 30 7~6 3'-2 6-0" 3'-0" 3~o" 6" 24 ].0 240 

30-2 50 30" 7-6" ]'-2" 6-6" 3'-0 3~6" 6" 24 3.2 260 

36-1 

36-2 

r3~6~-3_t

f--- 

55 

63 

-7_1--+

-t-+

36' 9-0" ]'-S" 6'-0" 3'-0" 

36" 9'-0" 3'-8" 6~6" 3'-0" 

~3_6" 9'-0 3~8" (-0" 3'-0" 

--+---+-+---+- +

3~0 8"· 2' 6"· __4c",3-'--l_-,2~9",0-'--i
3~6 8" 12'-6" t 46 320 

4'-0" 8 2'=6'-t 50===1==~3:4:0==~ 
--i  ---+----+-------1 

--_.---r-

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123. 
For details of embedment of precast pipe in monolithic 

cone rete, see 

(§l ALWAYS T~InK SAf£TV 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

CONCRETE TRANSITIONS-TYPE 3 

o DRAWN_ft--'--.E-,-~ ______sueMITTED___________________ _ 
.., 

TRACED___ I0:!:1'- ___ RECOMMENDED__ ___ ___ __________ _ 


o 

U) 
 CHECKED_________APPROVED_ ___________ ________ _ 

U~--------__------------~CH~'~E'~CA~NIFA~.~S~B~RA~N~C~H~--------~ 
DENVER, COL-ORADO 
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Splice across 'i. 

Splice across 'i. 

PLAN 

For elevation see 
culvert drawings 

Clean and roughen contact 
surface of pipe 

For elevation, see 
culvert drawings 

SECTION A-A 

Bond into wing wall 

Splice across £ 

NOTES 

Chamfer 01/ exposed corners :1< 
For general notes and minimum requirements for detailing 

reinforcement, see 40-D-6123. 

SEC T/ON B-B 

~ ALWAYS TlUnK SAfETY 
TABLE OF DIMENSIONS AND QUANTITIES 

DIA. #A £ e L B C t T ~1Y~I\". 
24/1 4 4'-0 11 2411 81..0 11 5'-1" 3/-6" 5" 9" 1.7 
30" 4 4'-6 11 2411 9'-0'1 6'-4 11 4'-/11 5" lOll 2.2 
36/1 5 5' ai' 2411 10'-0 11 7'-7 11 4'-8" 5" 10" 2.7 

42" 5 5'-611 2'-611 IItD" 9'-0 11 5'-3(/ 6" JI" 4.0 
48" 5 6!.OIl 2'-6" 121..0" 10'-8" 6'-011 7" /III 4.8 

54 11 5 6'-6 11 2'-6" /3'-0" 12'-2" 6'-7 11 7" 12" 5.6 

60' 6 7'-0" 2'-6 11 14'-0" /3'-8 11 7'--2/1 7" /211 6.5 

'1fJfs", 
120 
150 
190 
280 
340 
390 
460 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECL.tJ.M.tJ.TION 

PRECAST CONCRETE PIPE CULVERT 

TRANSITIONS -DROP INLET 


ORAWN ___L:'::....B..:. _ ___ ___SUBMITTED ___________________ _ 

TRAC'EO_::_~"-R__ ___ RECONMENDEO ____________ _ 

CHECKED _______ ___ APPROVEO __________________ _ 

CMIEf'" CANALS BRANCH 

U DENVER,COLORADO 
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Cement motor (if lets. 
Bring to point where 
pipe is tangent to Irl 

wall. ....... . 

I 
I 
I 

I 

'" I 
I, ___ Cement mortar around pipe 

--------r---

: I 
'SO!I--..Ji--+-- . -- ;S' -----';~r--~r'=-· 

I 
_______L ___ _ 

~··IPipeDio.··~ 

PLAN OF INLET 

-~- ~~- ~~~ ~~~~: 

, I 

I' , I/,ElevatiOn A 

Concrete Ilning'- Elevation 0' 

~i~ ~~~~?~;'POIOII-'O~:''''''''--
'- ... J:J;;t~ I IJ1 w '1 

l I # I!; Se
A:> ~ 4@12 Both ways O/IOg cO/J} 

..····f Lateral······ 

'PoulJd 
LONGITUDINAL SECTION 

(l "Precast concrete 
~ pipe 

: - - - -  - - - - - - - -  B -  - - - -  - -  - - - -

SECT/ON A·A 

Cement mortar 
around pipe ,., ... ' 

----1--------
, 
I 

,'\ .~-----

l- ____L____ -- -

'" , 

Cement mortar fillets. 
Bring to point where 
pipe is tangent to Ij:t
wall 

I 

; . . : 
~-I Pipe Dla.··..,., 

0: ' 

~:~ 
~~C) 
~IQ:)
"-',::::: 

PLAN OF OUTLET -g:'2"',Q. 
C::I .2!~ 
~! -I 
tJl 21 ~ 

0:): Cf): ~ 
··Bankwidth··,;. -<......... L .............>:-;;; 

,"'Top of bonk I 

~ : , 
I' 

/ 'Top of lining 

.--N.WS. Elevation 
I , 

I I ' 

:~ ! ~~vatiOliL'·'· oJ.l===== 
I I J ,;:.. 
I I '" levot:on I" ~ 
,,_.,~EI\W 4 y:. 
I I I "'__ -

I I • 'Concrete Ilnmg 

):\ ~:.~ r 0:: ~ C\l1~ 
;,ol _____ t 

:~Point joint with sealing compound 
Precast concre fe pipe' ...)A 

LONGITUDINAL SEC TlON 

INLET HEADWALL 

DIA. L t x C A B CONCRETE 
ICU. YO,} 

12 5"0 6" 4" 2.00' 3"7" 7"6" 1.0 
15 5"0" 5" I 5" 2.25' 3"/D" 8"0" 1.1 

18 5"0 " 6" 1 6' 2.50' 4"1" a"5" 1.2 
21 5"3 6" 7" 2.75' 4'-4 11 

a"/D" 1.2 
24 6"0 6" 7" 3.00' 4"8" 9'· 3" 1.3 
27 " 6"9 " 7" 8" 3.25 ' 4"/1" 9"9" 1.7 

30 7"6 " 7" g" 3.50' 5"2" lo'-/f! 1.8 

36 " 9 '-0 " 7" /I" 4.00' 5'-8" /D"/I" 2.0 

OUTLET HEADWALL 

REINF. STEEL C A B CONCRETE 
ILB.) (CU. YO.) 

70 1.30' 2c9" 6"4" .7 

75 1.60' 3"2" 6"/1" .9 

85 2.00' 3"6" 7'. 6" I. 0 

90 230' 3"/D" a'·o" I .1 
95 2.70' 4"3" a'· 7" I. 2 

105 3.00' 4"7" 9"2" I .5 

/10 330' 4"/1" g'.g" 1.7 

125 4.00' 5'·a" /0"/1" 2.0 

LATERAL 

REINF.STEEL 
ILB') 

50 

60 
70 

1Fi85 
95 

I~H125 

TABLE OF LOCATIONS AND ELEVATIONS 

STATION 

o 

N.WS. 
INLET 

DIA. EI.D EI.A
OR Q 

VNJ OR J OR LEI. OUTLET 

NOTES 
For general notes and mmimum requirements for detailing 

reinforcement, see 40'0'6123. 
All reinforcement in headwall is to be placed in 

center of slob. 

~ ALWAYS TlUnK SAfET.,.. 
UNITED STATES 

O£PIJRTMENT OF THE INTERIOR 
BUREAU OF RECLA MATION 

CONCRETE HEADWALLS 

Df'fAWN_!':'..J..:~·___ ~ __ SUIJIMITTEO __________ ___________ _ 

'<t" TRA CEO_ __ ~. !:,__J:..... ___ RECOIWMENoeo _ _________________ _ 

o 
(£l CHECKEO ___ ____ APPROVEO _______ ______________ _ 

U~-D-E-N-V-E-~--.C-O-L-O-R~A-D-O-.----------~C~H'~.~'~C~A~N~A~L~.~.~R~A~N~C~H______~ 
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L 
A 

Bottom grade) 

c: 
~ 
'; 

'" L;:; 
"t:l 
c: eo 
<:: 

~ 
eo 
t; 

'"."l< 
eo 
{:; 
~ 
4:: 
a 
'
Q. 

c: 
eo 

~ 
a 

..c:: 

'" 

«( Waterway 
'. 

Protection ---

B r>

;1
Y 

--IO'Earth transitioll-

PLAN 

Surface Qf bockfill-. 

#4 @ 8"Bath ways ' 
Bend into walls /' 

and floor------' 

T
: 

r·~l----------------~---------t-_~I 

! ---------r f 
-----.t_ -jl1--++----- ___ .~----i--- __--+-+_.....A 

.~ 
.::;; 

'".\ T---

_y. 

~------

- tc 

r- tc 

SECTION A-A 

_______;___________ J A 

, 

-1 

TABLE OF LOCATIONS AND ELEVATIONS 

, 
:'Waterway slope 

ISOMETRIC PROJECTION 

]''- 45° Cham fers -", 
\ 

STRUC
TURE 

No. 
WATERWAY STATION OIA. SLOPE 

#4@ 8" 

"-, 

Both ways 
Bend into walls 

" 
and floor __ , 

" " " " "

" 

Extend cut-off vertically or """ , 
horizontally with unrein forced ___ ---~" ;Z;:~ 
concrete as directed--------- ""-~-----i.--1__-'--'--_=c_-7 

SECTION B-B 

ESTIMATEO QUANTITIES

L_-,__,-~S~T~A~N~D~A~R~D~~D~/M~E~N~S~/~O~N~S~_r~~-:_~~~~_r~~~~ISTRUC CONCRETE REINF.
T~:E Q Oia. K R L t t eMS Cu. YOS. STEEL LBS. 

/2-/ 5 12" 2' 6" 3' 6" 6" 6" 12" 4' 0" 
15-1 7 15" 3' 0" 2'-6" 3' 6" 6" 6" 12" 4'-0" 20 170 

10 18" I' 3' 6" 2' 6" 3'-6" 6" 6" 12" 4' 0" 21 180
~~/- ~15~~~/8~"~~4;'~6""+-~3T:.~6""~~3i,6~"'t-~6""-i-~6'"'-t-/~·2~"-t~4~'~0'"'r_-
~~'----1-_--,2ilt=±!=i/~8"-~'~'=t,~~~~:t=~5;'-~0~;;-"=~~3;'-~6~"~~=~6:"=t==~6:"=+=+12~'""--j_r---4~'·20~";~-·:.---;-;-~:.:.--jt--:.~~;;:.:.~-ti-f 13! 21" , 4 0' 3,'--0" 3' 6" 6" 6" 12" 4' 0" 23 200 

21-2 28 21" I 5'-3" 4'-0" 6" 6" 12" 4'-0" 

24-1 17 ~ I 4'-0" 3' 3" 3' 6" 6" 6" +--!..':12'-c"-+--"4-;-''C0c;-''t--_=-2:...4____ r---_~
~2'-'4":'-2--+---'3'-7 ; 24" I 5' 0" 5' 6" 4'-6" 6" 8" 12" 4'-0" 

27-1 21 ' 27" 4' 6" 3'-6" 3' 6" 6" 6" 15" 4' 4" 2.8 260 
47 1 27" I 5' 6" 5' 9" 5' 0" 6" 8" 15" 4' 4" _ 
26 30" P:::6" I 3'-9" 3'-6" 6" 6" 15" 4'-4" 29 210 

59 30" I I 6' 0" 5' 6" 6" 8" 15" 4'-4" 

27-2 

30-1 
30-2 

31 I 33" I 4' 0" 3' 6" 6" 6" 18" 4' 9" 
71 ! 33" 5'--0" I 6'-3" 6' 0" 6" 8" 18" 4'-9" 

33-1 
33'2 

36 , 36" 5' 0" I 4' 3 u 4' 0" 6" 6" 18" 4"9" 3.5 330 
~-; 84 36" J .6'6" 6'6" 6" 8" 18" 4'9" 

39-1 43 I 39"l~--j 4':-6" 4'-0" 6" 6" I 18" ~4'-c'-=-9~"+__----f--_-._ 
39-<' 99 I 39": I 6'-9" 7' 0" 7" 8" i8" 4'-9" 

1 ," 6" 6" 18" 4' 9", 42-/ ~9: 42", 5'-6"_L'(9" 4-6 
,---~ --;t:;o- T ," '" 7" 8" 18" 4' 9"42-2 1/5 42" 7-0 7-6 

48-1 6~48" l' 6'-0" I 5'-0" 5' 0" 6" 6" 18" I 4'-9" 
~2-i---;5I] 48" I i 7"6" 8' O,~,-t---7-c,,--t---:8-,;,,--t-cl-;:;8"' 40.9" 

~-I 81 I 54''-h'=6~-1-_5~5' 6" 6" 6" 18" 4'-9" 
-60-1 100 I 6O,,--t-~' 0" I 6' 0" T 6' 0" 6" 6" 18" I 4'-9" 

46 450 

SECTION C-C 
58 550 
6.6 650 

P 

u 

ELEVATIONS 
QN T 

A I C0'tl~OL 0 

r 

1 
r 

I 
I 

NOTE 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123. 

REFERENCE DRAWINGS 
TYPICAL PROTECTION _________ _ 
PRECAST PIPE EMBEOMENT _______ _ 

Ei ALWAYS TlUnK SAfETY 
UNITED STArES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATiON 

CONTROL AND PIPE INLET 

DF'lAWN !"'.:.:'~_,--K..:. ____"__ ___ SUBMlrTED_ ________________________________ _ 

TRA.CED_ !:!. ..!J:1:§..:. _____ FU~COMMENOED ___________________________ 

CHECKED _ __ - ____ ___ 4 PPROVEO_ ------CHIE', -OA-NAL.S-~RANOH - -- ---

DENVER, COLORADO 
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waterwJy section above 

Protection~/ 

-~--f'=~ 
1 

I 
---l-~__-i_

I '-Precast concrete 

w' E"th ',,",i"," ~I;)---' "F"':11['1i tc walk planks 

A 

1-: 

CAs~~ble gate gUides 
1-"----- S Min.-------< 

'I-.c:' 
", '" ::;, 

'-- 
#4@9 

B-B 

I 


~ flathead belts 


I T 

I;~ 

"
~'i -~ rI 

~ ~~~-'-
:"1f\J 

_L~----¥L_Cz2~~~ 

I)" ':i.- '). 

I 	 I 
TYPfCAL SLIDE l, 

GATE ASSEMBLY '.,
IGale frame gUide\ 	 I 

I 
Walk plank 


I support angle 
 ~~'" 
( ''-'" 

Extend cutoff vertically" 
or horizontally with 
unreinforced concrete as directed 

r~ 2" Bolts with 
hex. heads -_" I\ _ ",., L 4 x 3 x z. Holes symmetrical 

4W'130, ,iCc" '" abautmld-Iength-: 
L;f Mm ~ . I[ , t f I l r== .10 

&Max !,---, . , i ~~-=4 ~ ==P-
BarJ--,"U I" ~<[-ifDIOHales@7'/ 

TTl:rT~C~I'~ 	 'I=~=~ol==:J°
II~'-:!."'-	 " I 
~. Tt~.' WACK PCANK ;~~''--P-O-R-T-A-N-G-L-£---~'~I 
),.... f'Dia.x5"Headed anchors. Weld• i l~ 

1 . /' /,L

' . Y l "M' 	 l' '" '"'" @"·"E. '" Mi,im,mI. // 12 tn. 

e L,o B,~;~~~t;;';;" ~'------l 
7118 	 2"Dia., {'deep 

-j"Dia T 

LJ2E~tJl 
1 1- -5 	 ! 
4 2 J 


P LA N '" 

GATE FRAME GUIDE 


Waterway slope 


\'''CPRECAST CONCRETE WALK PLANK 8 hOmfer on all edges
of walk planks 

STRUC- STANDARD DIMENSIONS No. OF ESTIMATED QUANTITIES 

TURE WALK CONC. REINF. MISC. SLiOE GATE 

No. 0 DIA, K R L Y t tc M S PLANKS cu. YDS. STEEL METAL WIDTH x FRM. 
LBS. LBS. Hr.* Hr. 

12-1 5 12" 24" 2'-6" 3'-6" 15 6 " 6" 12" 4:"01l 3 24"x 15 
11 5' 

15-1 7 15" 24" 2'-611 3'-6" fSIl 6" 6" 12" 4'-0" 3 I. 6 160 110 24 'x 15" 5' 

18-1 10 18" 2'-6" 2'-6" 3'-6" 15" 6" 6" 12" 4~0" 4 1.7 170 110 30'X 15" 5' 

18 2 15 18" 2' 6" 3'-61/ 4'-0" 21" 6" 6" 12" 4'-0" 4 30"x21 5' 

18-3 21 /8 11 3' 0" S~o" 4 1-6/1 3'_0" 6" 6" 12" 4'-0" 5 36 x 24" 5' 

21-1 13 21" 3'-0" 3'-0" 4' 0" 15" 6" 6" 12" 4'-0" 5 2.1 220 130 36"x 21" 5' 

21-2 28 21" 3'-6" 5'-3" 5'-0" 3' 0" 6" 6" 12" 4' 0" 6 4211X 27" 5' 

24-1 17 24" 3'-0" 3'-3" 4'-0" 15" 6" 6" 12" 4'-0" 5 2.2 230 140 36"x 24" 5' 

24-2 37 24" 4' all 5"6" 5'-6" 3'-0" 6" 8" 12" 4'-0" 7 48"x30 6' 

27-1 21 27/1 3'-6" 3'-6" 4'-6" 15" 6" 6" /5" 4'-4" 6 2.6 270 ISO 42"x 27" 5' 

27-2 47 2711 5'-0" 5'-9 11 6'-0" 2 c10" 6" 8" 15" 4'-41 
9 60'):33" 6' 

30-1 26 30
11 3 c6" 3'-9 11 4' 6" 15" 6" 6" 15" 4~4" 6 2.9 300 160 42"x 30

11 6' 

30-2 59 30" 5' 0" 6' 0" 6' 6" 2'-9" 6" 8" 15" 4'-4" 9 60 x 27" 6' 

33-1 31 33" 4'-0" 4'-0" 4'-6" l51J 6" 6" 18" 4'-9" 7 48"x33 " 6' 

33-2 71 33" 6'0" 6' 3" ?~O'I 2' gil 6" 8" 18" 4'-9 11 10 72",42" 6' 

36-1 36 36" 4'-0" 4'-3" 5'-0" 15" 6" 6" 18" 4 1-9" 7 3.4 350 180 48'x36" 6' 

36-2 84 36'1 6'-0" 6'-6" 7~6" 2'-9" 6" 8" /8'1 4'-9" 10 72 x45 6 

39-1 43 39" 5' 0" 4'-6" 5' 0" 15" 6" 6" /8" 4'-9" 9 60 x 39" 6' 

39-2 99 39" 6'-0" 6'-9" 8'0" 2'-4" 7" 8" 18" 4'-9" /I 72"x 54" 7 

42-1 49 42'1 5'-0" 4'-9" 5' 6" 15" 6" 6" /8" 4'-9" 9 4.1 420 240 60'" 42" 6' 

f-42-2 115 42/1 6' 0" 7'-0" 8' 6" 24" 7" 8" 18" 4'-9" /I 72 x 60' 8' 

48-1 64 48" 5'-0" 5'-0" 6'-0" f5/1 6" 6" fa" 41-9 11 9 4.3 450 250 60 x 45' 6' 

54 I 81 54 11 6' 0" 5'-6" 6'-6" 15" 6" 6" /8" 4'-9 10 5.2 550 280 72''x51'' 7' 

60-1 100 60" 6'-0" 6'-0" 7'-0" 15" 6" 6" 18" 4'-9" 10 5,7 600 290 72x57" 7' 

NOTE 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123. 
Gate frame height measured from 1-: of gate opening. 

Bank slope 

REFERENCE DRAWINGS 
TYPICAL PROTECTION ___________________________ _ 
PRECAST PIPE EMBEDMENT ______________________ _ 

~ ALWAYS nunK SAfETY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

CHECK AND PIPE INLET 
SECTION C-C 

DRAWN__f!.,§..:. '=,_______SUBMITTED__ __________________~~ 

o 
N TRACED_~"i'~· _ ____ RECOMMENDED ______________ ~ ___ _SECTION A-A 
~ CHECKED__________APPROVED____ ___________________ _ 

~------------------------~CH~'~.'~.~C~.H~.~'~.~.~..~H~C~H------~ 
DENVER, COLORADO."When a gate With a speCified height is not available, a gate with next greater available height sholl be used with appropriate frome height 

STRUG TABLE OF LOCATIONS AND ELEVATIONS 

TURE ELEVATIONS 
No. WATERWAY STATION DIA. SLOPE Q REMARKS 

A GONT.WS. D 

1------f--- ._--, - ~~ .."- 

-  I----- ----  - - 

; ! 

-- 

I 

ISOMETRIC PROJECTION 

I Control W S, 

Surface of baCkfill 

#4@8 Continuous 

rx 5" Bolts @ 7'; with hex. 
nuts, and cut washers 

#4 Bars @ 8 both ways, 
continuous in walls and floor 

t'x 10" Bolts@7"with square heads, 
hex. nuts, and cut washers; 
project 4" 

, 
I 
I 
I 
I 

"1" 
War Wa----.......··· ,,, ~ 

----~-~~ 

I ~ 
I ' 
f c::, 

: ..~ 
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TABLE 1 
:-<'.p~ {art~_,_ '>-", 

#4@9"Bend 15" into 
walls -- - - ---_, 

#4@9"--' 

Steel flap gate with flat backa~;j"" 
anchor bolts as required Gate nat /
shown --------------------/ 

-"Near face 

PiPE . TRANSV. 
1......:"_ transItIOn : a b e ft, t.,tz REINF. 

4J 

dvDIA. 

I 
I . 
¥ I

Li' 
, i 

L1. Lateral side 

H 
L---+--.-"- Lateral section 

15" 5" 5"2-2" 6" 4"4'-2 " 24" #4@li'T' 2 
5" 4JF!i-4 " 5" 6" 4"la" 4'-5" 24" #4@12"~ I 
5"i-a" 5" 5" 4"21" 4'-a" 24" 6" #4@12"

slope 

Ir' ",L aterol side slope 
4'-1/'-U' 5"24" 5" 5" 4"24" 6" #4@12' 

Steel flap gate With flat y I"3'-6 5"30" .5'-5 5" 6" 5"24" #4@12"5,;--back and anchor bolts as 
36" 6'-0" 6" 6"4'-0 " 6" 6"i-6" a" #4@12"<0required. Gate not shown ~ , 

I"4'-8
11 

6"42" 6'-6 6" 2'-6" 7"a"/ #4 (aJ12"6"'" 5'-2" 6" 7'41f" , 7'- 3" 6" 2'-6" 8" #4@1O"a";1l4 Langrf@ a" -:!..." 6"54" 7" 2'-6" 7" I 9"5-a a" #4@a"7,-a " 1 ' " 

r1
Bend mto cut-off II J 

I"- -6" 9"9 '-0" 6'-1"60" a" #4@7{' 
66" 

7, 
/0"6" - - 8" #4@6"a" 

side I 9~6i:,tfr/0'-0" 7'-6'" /I"72" 6" 9" - #4@6"- 81:;A L_S!allon.~ 10'-6" 8'-0" 6" 9" 12" #4@5"78" - - 9IA~~'- U} q: about Ii j',L a teral section 
When transverse bar spacing is 6" or less, end alternate bars at 

I 
half wall height. : I <o~" {f : ,~ _L - ~rJ~t::------~IT~ 

il'4@9.'~·" ~ 

_StL1tiQil.:..._:":~~~_
#4@9" Bend 15" 


into side walls:- " 
 l 
--<:cJD "-Station and elevation 

shown on profile dwg. 

HALF PLAN OF PUMP DISCHARGE LINE TRANSITION 
60· TO 7B II DIA. 

dv+5"---, 
, 10' Earth " - - - - - - --- -- - - L ' - - - - -- - - - -- - - - - - - - - - Y-'-<- - --- - -- - -- --~-:;..,PLAN OF TYPICAL PUMP DISCHARGE LINE TRANSITION ~ -wMin ----~~L.:>f<-tT-----

15"TO 54"DIA. 

;dv t 5" 

~Y:*~~--~-----~---"L - --- --- ---------~ 

- - -1-- - ~ !!.; I- 3 
(3 Pipe Dia. Min) 

._---It4 Longir @II" 

: transdion : 
: .,--Top of bank 

(j~Dia air ve~t>-

. - --Near face 
Pipe jOint-" 

' 

' 

"~" 
, , 
: ..... 

~ 

y 

Nar.WS', 

NOTE 

~~ .;- -. ,c, _til' + 3" (3 Pipe {lID. Min} " : 

_ Typical angina! ground surface, 
..;",,,,,,,,,,,,,,,==,,,,,,,,,,,,,,,,:,..;,.,,,;.-:-r.';...~'~2", /if4 Longlt@a: 

~ !trap of bank-" 

:1 Max. 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123."- Pratec tion 

. - ... ~_-_- ~ ~~~j_~ron~~ @}2':cantrnuousinSJuter_foc,e, __ ~ 

:-<- -},:--~- -----J - -- - of walls and floor. ' 


#4 Transv.@ 1/" in inner , 

'- #,4 Trans v. can trnuous In outer, 

face of walls and floar----'
# 4 Transv. continuous in walls ond\ '_11'.4 Transv.@ 12 "can tinuous - face of walls and floor. 

floor. See table 1 for spocing-: in walls and floor. See table I for spac ing. 

SECTION B-BSECTION A-A 

ii , 

REFERENCE DRAWINGii 

f~1 

#4 Langit. from 
transition,-

~,I, 
" 
I ~ I 

, 
, I 

., 

, I 

C 

/#4 Longit. @ II" 

r.o=~"4~~.",.6V • 

TABLE OF LOCATIONS AND ELEVATIONS TYPICAL PROTECTlON _ __________________________ _ ~ 
LATERAL 

r------
f--' 

1----

STATION 
Q 

(C. FsJ PIPE 
DIA, 

t---, 

DIMENSIONS ELEVATIONS EST. QUANTITIES 

REINF. FLAPCONCRETE
L Y C A B C STEEL GATE(CU. YDS) 

(LBS.) DIA. 
, 

"" 
~ 

" 

REMARKS 

• ALWAYS TMlnK SAfeTY 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


PUMP DISCHARGE LINE TRANSITION'Extend cut-off vertically or I "'_'-,', , __ .>-Sloping wall thickness to be 15" TO 78· DIA. PRECAST CONCRETE PIPE
horizontally with unreinforced #4 Transv. @ ,,:'.' ", same as adjoining wall. 
concrete as directed. ',.1'4 Tronsv. See table I for spacing. 

DRAWN_!":"'~" f!J.:... _____ SUBMI TTED _ _____________________ _ 

SECTION C-C TRAcED_ __ J~~ "-H~ __ RECOMMENDED _ ________________ _SECTION E-E 
(SECTION D-D 51 MILAR) 

CHECk:ED... _-...." _______ APPROVl!D __ _________________ _ 
CI""'£~ CANA'-S ."'ANCH 

OENVER, COLORADO~ 
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A Haops .~-,.,." 

3" Min. 

ALTERNATIVE DESIGN 
FOR DIA. =27" OR LESS 

T 

~~--------~f~----' 
ELEVATION OF HEADWALL 

SINGLE LAYER REINFORCEMENT 

STRUCTURES WITHOUT GATE AT HEADWALL (TYPICA L) 

(TYPICA L) 

construction 

5=0 

#4 Tie bar 

Gate nat 
shown-----.... 

4"Min. 

A Haops 

, 
• to· 
<:5 
I 
! 

PIP,E 
DIA. 
IN. 

5 
IN. 

T 
IN. 

HOOPS 
A 
# 

12 4 6 4 

15 4 6 4 

18 4 6 4 

21 4 6 4 
24 4 6 4 

27 4 6 4 

30 4 6 4 

33 4 6 4 

36 4 6 5 

42 41 6 5 

48 5 6 5 

54 51.
2 6 5 

60 6 6 6 

66 at 7 a 
72 7 7 6 

NOTES 
Where pressure pipe is used, a pipe joint sholl be placed 

within 18" from outside face of structure for pipe 
dia. ~ 36" and wi thin f dia. for pipe dia. '" 36" 

Cutoffs mayor may not be required on structures with 
ar without gates, see structure drawings. 

cor details of reinforcement in structures, see 
structure draWIngs. 

ALTERNATIVE DESIGN 
FOR DIA. = 27" OR LESS 

©l ALWRYS T~,"K SAfETY 
UNITED STATES 

DEPARTMENT OF THE IN TER/OR 
STRUCTURES WITH GATE AT HEADWALL 

(TYPICAL) BUREAU OF RECLAMATION 

PRECAST PIPE EMBEDMENT 

DRAWN__ _D~~._"'7..' __ _ __ SUBMITTED___ __ __________ ______ ___ _ 

TRACED__ !.'-S:.-M.:. :!/i" __ _ _RECOMM€NOED__ ___________ _______ __ _ 

CHECKEO_ __________ APPROVED __ __ ________ ______________ _ 

CHIEF' CANALS BRANCH 

DENI/~R. COL ORA 00, 
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Pipe reinforcement not shown, 

Reinf may be cut 

/ 

/ 
/ 

I 

:-:12~ 
I 
I 
---f---\--LC..--\ 

"-Precast concrete 
elbow units of 
approved design 

Omit encasement if 
j is less than 22'-30~" 

ENCASED PRECAST ELBOW BENDS FOR 

Encasement required for 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 stress of 14,000 
: psi with hydrostatic head at Ii. pipe applied an 

BAND THICKNESS DATA 

PIPE DIA. Q';:_ 

(INCHES)' 


18 


24 1_ 


1-30___ _ 1 __ 


36 d 

1------1-


f-.--- 

\ outside diameter of p;pe for encasement. 

, 

Reint 2"2 "- # 12 x # 12 welded- ----', 

wire fabric Weld or lap 4" , 


Circum ferential rein[ in 
bends shall be lapped 
a minimum of 24 bar 
diameters or welded. 

Longitudinal bars shaff , 
be lapped a minimum of Q / 8"Max; 
5 inches or welded.---·~·' 

"a=Mkl. band 
thickness In 

BANDED MITERED PIPE BEND FOR inches. SECTION A-A 
PRECAST CONCRETE CULVERT PIPE 

NOTES 

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

Elevatior; of compacted backfill for unencased elbow bends 
and banded pipe bends shall be the same as the elevation 
of compacted backfill specified for the adjacent pipe. 

Compact backfill to top of concrete at all encased bends. 

~ ALWAYS TlllnK SAfETY 
UNITED STATES 


DEPA RTMENT OF THE INTERIOR 

BUREA U OF RECLAMATION 

N 

BENDS FOR PRECAST CONCRETE CULVERT PIPE 

DRAWN_ y!'"_A:J<...: _______ SUBMITTED _____ ___________ _ 
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Mortar fille'dd:'::::]~:E*~il~~~::: 

we Ided or lapped rtb§~~t
36 bar dlOmeterf 

____~ 

Reinf 2"X 2"-#12X#'2 

Area of transverse reinforcement shall be 
equivalent to that required in pipe whose 

( inside dio. is equal to 0. o.. of encased pipe 
Reinf 2"X 2~ #,2 x#'2 welded wire , and of the same head classification Provide transverse reinforcement 

fabric. Weld or lop 4"min. Reinf. z'~ 2"-#,2,#12 welded wire 

Pipe joint 

Longitudinal reinf 

Pay lines for encasement 

Provide transverse reinf not less 
than that required for an equal 	

not less than that required for 
Reinf. 2\ 2"- #,2 x#'2 welded an equal length of adjacent pipe 

----- Provide transverse reinforcement 
fabric. Weld or lap 4"min. 

wire fabric. Weld or lap 4"Min'j
\ not less than that required for 

\ 
3'''-

Pipe joint 

Pay lines 
for cradle 

an 

\ equal length of adjacent pipe 


.~,.. 	

Pipe joint 

Joint 

Pipe Joint 
Pipe jointPipe Joint Pipe Joint 

from precast pipe 
Longitudinal reinf from asshown~ 

precast pipe as shown" Transverse 
reinf. to be 

Longitudinal reinf. Mortar filled 
from precast pipe joint 
as shown at splices 

Transverse reinf to be welded 
or lapped 36 bar diameters at splices.J 

length of adjacent pipe, welded 

Longitudinal reinf from 
precast pipe as shown 

Provide transverse reinforcement 
Transverse reinf to be welded or lapped / 	 Transverse reinf to be welded not less than that required for 

welded wire fabric. 
36 bar diameters at splices ~ 	 or lapped 36 bar diameters or lopped 36 bar diameters at splices an equal length of adjacent pipe 

at splices Weld or lap 4 "Min. 

Al.. BANDED MITERED PIPE BEND 
CONCRETE ENCASED MITERED PIPE BEND BANDED MITERED PIPE BEND WITH BLOCKING WITH CAPBANDED MITERED PIPE BEND BANDED MITERED PIPE BEND WITH CRADLE (V E R T IC A L OR HORIZONTAL BENDS) 	 IHORIZONTAL BENDS) I VERTICAL BEND -DOWNWARD DEFLECTION) 

(VERTICAL OR HORIZONTAL BENDS) 	 (VERTICA L BEND -UPWARD DEFLECTION) 

BAND THICKNESS DATA 

NOTE: 
Pipe to be laid before 

concrete is placed 

Pay lines for 
cradle 2:1 

Pay lines for 
encasement 

PIPE DlA.1 
(inchts) , D 

PIPE DIA. 
(inches) D 

/2:'15:'18" I 54" 12 
4 

2411 I 60" I~
4 

30" I 66" 2 

j 36" 16 72" 2 
42" 1# 
48

11 

I 11
2 

"a':' Min. band thickness in NOTES
inches Lap all bars 36 diameters at splices, unless otherwise shown. 

SECTION E-E A precast elbow of approved design may be substituted for anySECTION D-D 
(CAP) 	 mitered bend shown on the drawings.

SECTION B-B 	 SEC T ION C-C IREINF. NOT SHOWN)SECTION A-A Bend treatment shall be provided as shown on the drawings 
(BLOCKING) 

regardless of the type of bend used. 
Elevation of compacted backfill for banded vertical pipe 

bends sholl be the same as the elevation of compacted 
backfill specified for the adjacent pipe.. 

Bonded horizontal pipe bends shall have compacted backfill 
to the tap of the pipe or blocking. 

~Areo of transverse reinforcement shall be Encased pipe bends sholl have compacted backfill to the top of 
.---- equivalent to that required in pipe whose 

(CRADLE) 	 (ENCASE MENT) 

Pay lines 
for blocking 

the encasement. 
inside dia. is equal to 

_____-....,";....:.:L.~"" 

precast pipe as shown ~~~~§~~~~~~~ 

0.0.. of encased pipe Banded vertical pipe bends with cradles shall have compacted 
and of the same head classification 	 Fillet at contractors option backfill to the top of the cradle. 

Compacted backfill about the pipe bends shall extend 
NOTE: Pipe joint horizontally from the elevation specified above to the 

fJ Angle as shawn existing ground surface as excavated. 
Fillet at contractors option

t (6"Min.) 
Where concrete or mortar encased pipe bends are not 

constructed in place on firm foundation, lean concrete 
on profile 

Clean and roughen surface of or mortar bedding shall be provided so that the load is 
pipe in contact with mortar equally distributed over O. o.. of pipe t 12:' 

Pipe jOint 

Provide transverse reinforcement 
Longitudinal reinf from not less than that required for an ~ ALWAYS TlUnK SAfETY 

equal length of adjacent pipe
Pay lines for UNITeD STATES 

DEPARTMENT OF THE INTERIORcradle or cap ",-"~,,,--"C/' ="'--~One or two cages 
BUREAU OF RECLAMATION 

Transverse reinf. to be welded or 	 ~()"M' 
lapped 36 bar diameters at splices~ T2 4 In. . . 

Mortar bedding for prefabricated encasement. 
Pneumatically applied mortar~/ If pneumatically applied encasement is 

constructed in trench, the limits of mortar PRECAST CONCRETE PIPE BENDS 
placement shall be as shown for bedding 12" TO 72" DIAMETER-HEAD=O'TOIOO' 

CAP OR BLOCKING 
PRECAST ELBOWS WITH CRADLE, 	 ENCASED PRECAST ELBOWS 

PNEUMATICALL Y APPLIED MORTAR ENCASED OltAWN __L._·BJ!:.. ______ 61U."",TTI£D _ _ ~ ______________________ _ 

(Inverted for cap- See Section E-E) 	 MITERED PIPE BEND 
TItAGlE'O_~'.!",..:C!·__ _ ___ JltECO/ttf/ttfENDED __ _____________________ • 

(ALTERNATIVE TO CONCRETE ENCASED MITERED PIPE BEND) 
C~tCKED _ _ _______ __ A"""OVI£D. __________________________. 

CHIIlE.f", C"'''''''''I.. • • "ANe,., 

DENVEIt. COL.O ....ADO 
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,/~Pipe joints--

Reint. 2"x 2'c#'12x#"2 welded , 
I surface of 

wire fabric. Weld or lap 4'\ _- -Circumferential reinf. in bends : ,/ 3 
I1 

Min:- .... , 
shall be lapped a minimum of 
24 bar diameters or welded. 
Longitudinal bars shall be 45~" 
lapped a minimum of 5 inches 
or welded.------_ 

filling 

BAND THICKNE SS DATA 

-x-PIPEDIA. 
a

(INCHES) 

BANDED MITERED PIPE BEND FOR 15 I 

REINFORCED CONCRETE PRESSURE PIPE 18 I 

24 I ENCASED MITERED PIPE BEND 
27 I FOR REINFORCED CONCRETE PRESSURE PIPE 

I30 
1136 8 

, 
' . 

.~ 
Cl 

'" .~ 
Q. 

'.,-\
",r- \\)'.,.eo 

../ 

"'I~ .,,

-x- a = M In. band 
thickness in inches. 

NOTES 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123. 
Compact backfill to top of encasement at all bends. 
Elevation of compacted backfill for banded mitered 

pipe bends shall be the same as the ele va tian of 
compacted back fill specified for the adjacent pipe. 

Pipe extension shall be 18"max.when 0 ~ 36"andj 0 
max. when 0 > 36:' 

Encase all miter bends when O~ 42:' 

,-Encasement symm, 

piece) 
computed 
stress 
with 
at 
outside 

Complete haaps(ane or two 
with total area 

for bursting 
of 14,000p.s.i. 

hydras tatic head 
q; pipe applied on 

diameter of 
encasement.. , 

, about q; pipe. 
,-',--t ( 6"Min.) 

• ALWAYS TlUnK SAfETY 
pipe for 

UNI TED STA TES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

BENDS FOR PRECAST 
CONCRETE PRESSURE PIPE 

SECTION A-A 
~ TRACED_~:y:..C..: _______ RECOMMENDED___________________ _ 

N 
~ CHECKED __________ APPROVED .... ____________________ _ 

CHI/1iF. CA NALS fJRANCH 

DENVE.R, COL.ORADO, 
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J"i6 Min. steel sized bell 
ring for rubber gasket /---l-
joinl Weld to elbow.-- A ".. 

MORTAR LINED FABRICATED STEEL BEND ENCASED MITERED PIPE BEND 
FOR REINFORCED CONCRETE PRESSURE PIPE FOR PRETENSIONED CONCRETE PIPE 

OR PRETENSIONED CONCRETE PIPE 

.- ;-Mortar filling 
1\' 

\'~ 0:;:.

3'-'7', ' 

Longitudinal bars shall 
be lapped aminimum of 
5 inches or welded.------------

_------Clrcumferenftal remf m 
bends shall be lapped 
a minimum of 24 bar 
diameters or welded. 

Flow 
--~ 

BAND THICKNESS DATA 

PIPE OIA a-):
(iNCHES) 

BANDED MITERED PIPE BEND FOR 15 I 
REINFORCED CONCRETE PRESSURE PIPE 18 I 

24 I ENCASED MITERED PIPE BEND 
27 I FOR REINFORCED CONCRETE PRESSURE PIPE 
30 I 

Ig36 

-A-a =Mm. band 

Inside ofpipe-- __ ,_ 
 thickness in inches 

---I~Q-__ Steel cylinder-_:"" NOTES 
" For general nates and minimum requirements for detailing 

reinforcement,see 40-0-6123 
Compact backfill to top of encasement at all bends. 

Elevation of compacted backfill for banded mitered pipe 
bends shall be the same as the elevation of compacted 

backfill specified for the adjacent pipe. 
DETAIL A Pipe extension shall be 18"max. when 0 ~ 36"and{ 0 max. 

when 0 > 36" 

,r[ncasement symm about t pipe 

UNITED STATeS 

1£ 

Complete haops(one or two 
piece) with total area 

computed for bursting 

stress of 14,000 p.sJ with 

hydrostatic head at [ pipe 

applied an outside diameter -Hleoj;+
 (E~cavation
of pipe. line DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

BENDS FOR PRESSURE PIPE AND 
PRETENSIONED CONCRETE PIPE 

SECTION A-A 
DRAWN~~.:..~...!!·_____ ______ SUEJMliTcD_____________ ________ " ___ _ 

". 
___RECOMMENDED. '" ,,; 

<0 
U CHECKED __ - - - --- -- --~--- APPROVED __ c;"i,·c;,-,;,;:z; - ."''''-'';CH---_. 

DENVER, COLOi'tADO. 
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-- 

------~ 

''Jain t 

Complete hoops (one or two pieces) with total 
area computed for bursting stress af 14,OOOp.s.i. 
with hydrostatic head at ~ pipe applied on outside 
diameter of pipe for encasement length:--) 

, 	 NOTES 
~ c:: / For general notes and minimum requirements for detailing
I ,':E // reinforcement, see 40-0-6123.<0/

6'Min. ---	 Compact backfill to top of encasement at all bends. 

o ~r;i~~~~olmpacted backfill 

*~·.:>~:~.·.Y/ ..Cixcovot;on line 
~':'~\~'.: ,//0 // 
'\WO· .". ~/ 

~-'~ 

SECTION A-A 

~ ALWAYS TllrnK SAfETY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

BENOS 	 FOR ASBESTOS-CEMENT 
PRESSURE PIPE 

ORAWN_ ~~:!f:. ____ __ _SUf!fMI'T'TEO _ ___ ________ ____________ _ 

TIfACED__ _ ~:.-A_:..c...: __ _RECOMMtENO£D _ ____ _______ ___ _ .. ____ _ 

CHEC~ED__________ AP~ROVSD___________________________ _ 
C>-I/CI' CANA S lJRANCH 

DENYER, COLORAOO, 

TYPICAL 	 BcND 

Joint to be fabricated __ 
with an approved type /' 
of cement..----....---" 

J~int-------

,, 
I , 

i a"Min. : 
-;8'~~;>-+-

Al>
TYPICAL 	 BcND 

HORIZONTAL OR 

(45' Max.) 

-18" Max., 8"Min. 

Asbestas-cement pressure pipe 

(90· MAX.) 

_- ..~ Asbestas-cement pressure pipe
/ 

:;-----;JO in t 

Max.)'~~ (45" 

/~\ \ 
:, ili:\~/t"

'r-" "O~· 

. IS'" 

(45 0 MAX.) 

VERTICAL BENDS 
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Ar=
i--------------------------h ---------,---"----1 

r:0l 
-~1'H

I"', c 

,, 
I ~ I 

!'~ 

~ 

-> tf<-tc,t 
....•.. 
Iii: : 

;, 
1.'Ii II t 
,I I 

j~~i~f ~:, 
I (HOi "P~

Precast concrete pipe to , 
be centered in col/ar/ ,':k.:-..r....j-----·-· -' #4@APproXI2In,·---tili1"P[\,htd 

I 

center of col/or --o-:~oC;=-'~ 

I 

LEVEL PIPE SLOPED PIPE 

ELEVATION SECTION A-A 

DIMENSIONS AND 
ESTIMATED QUANTITIES 

PIPE 
DIA h tc 

CONC, 
CU,YD, 

REINF. 
LBS, 

18 " 5'-0 " 6 " 0.4 33 

21 5'-3 " 6 " 0,4 35 
24 5'- 6 6 0.5 44 
27 6'-3" 6 01 50 

30 " 1'-0" 6 " 0.8 62 
36 8-6 6 1.2 -~ 

/0042 " 9-3" 8 1,8 

48 " 10'-0" 8 " 2,2 120 

54 " 1/"- 6" 8" 2.7 110 

60 12-0 8 2.9 180 

NOTE 
For general notes and minimum requirements for detailing 

reinforcement, see 40-0-6123, 

~ ALWAYS nlinK SAfETV 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

o ORA WN ______________ SUBMITTED __________________________________ 

~ TRA CED _____l!.._":..~.___ __ REOOMMENDED _____________________ _ 

"' 

PIPE COLLAR DETAILS 
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i 

TABLE OF LOCATIONS AND ELEVATIONS 

Lateral 
Station 

PLAN 

Hardware cloth screen NO.2 /8 go. 
cut to fit bell and grout in place 

LATERAL STATION 
ELEVATION PIPELINE 

D Dia. Slope 

PIPE VENT CONC. 

Dia. L CU. YDS. 
REMARKS 

Concrete irrigation pipe 

Slope 

Backfill as directed 

Original ground Original ground 
surfacesurface 

-L-----------N=*~~--------~~ 

Plain concrete 

NOTES 
Clean and roughen all pipe surfaces encased in concrete. 
For general notes and minimum requirements for detailing 

reinforcement, see 40-D- 6/23. 

SECTION A-A 

LONGITUDINAL SECTION 

~ ALWAYS TIlInK SAft:TV 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


CONCRETE PIPE VENT 

DRAWN __ ~~.~..:.... ____ SUBMITTED ____ _______ _____ ___ ---
o 

TRACE.D_.!!.·§·~~J~:..... _ _ R£COMMENDE.O __ __________________ _ "' 
CHECKED ________ _ APPROVED ______ _______________ --_ '" 

u~________________________~CH~19·F~C~A~NA~"~5~.~RA~N~C~H~__~ '" 
DENVER, COLORADO, 
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Typicol ground surface 

"Optional top of first stage 
, compacted embankment 

_i<~------ 5 Dio. Min ---I-+t----I 

/Top of first stage 
compacted embankment 

Slope as directed 

T YPICA L SECTION 

/ Coot surface of section in place with sealing 

compound before placing next section '-~ /,Pock with oakum to keep 


from jOint

\ '"" J "'""'""" ="'1""'" w"":"""~' 1~~' NOTE~ : I backfill ~ D'J 

Pay lines apply to concrete and earthwork based on trenching 
method of instol/otlOn, Optional or alternative constructIOn to 

'---Inside of pipe'~ be paid for on the basIs of pay lines shown. 
" I I 

TONGUE AND GROOVE PIPE BELL AND SPIGOT PIPE 

CONCRETE BACKFILL JOINT 
(Not to exceed 32.0' spacing) 

""d, '''F'''t:'':;rtU~;;:;,;:;::~~ '/~ 
~ ALWAYS T~InK SAfETY 

Inside of pipe -:..-/ UNITED STATES 
DEPARTMENT OF TriE INTERIOR 

TONGUE AND GROOVE PIPE BELL AND SPIGOT PIPE BUREAU OF RECLAMATiON 

CONCRETE BACKFILL JOINT WITH ELASTIC FILLER 
(Use in lieu of concrete backfill joint where foundation 


changes from rock to soil and within 18" of structures) 


CONCRETE BACKFILL UNDER EMBANKMENT 

TRACED _ _ ~2-e:_~, _ _ __ RECOMMENOED _ ________________ _ 

CHECKED_ - - - __ _ __APPROVED__ - - - -CHI€P.-CANA-LS -.'iiA-NCH- - -

DENVER, COLORADO 



- -

/-5ymm. about f 
! 

2:/~ 

-:'" .::: 
.. ' .. 

~ :·;··.::::·r -:'J 1/ 

.'.<"::". :..... 4 

I 

~'~\~~~'II;;?,:I~~,~ 
............. 

--

Precast con~rete 

pressure pIpe. -------_ .~..... -::.: 


# 4 @ 12~ Elo;·~·:~.F·;,·~··<2;:.Xi..' 
I 	 D ~/6u 
k--------2---------~ 

Pay width for encasement 

TYPICAL SECTION 
->-1 1-<_2" 2'~ K- }!4 @12" 

#4@12!,,#/."4@ IB" _~ '--'"""_2" " I I / 
I ~Ii r-. 	 2-" iK- / _J:t4@18" 

••:i~Ai:;/.:F~,~~t 
/" J 	 "

---72 Elastic filler./ 	 , -,../ 
/ 	 \ 

//STEEL SLEEVE JOINT / TONGUE AND GROOVE JOINT)
/ 

/ (TYPE R-I) 	 I (TYPE R-2) / 
f • 	 ,! I 

/'-InsIde of 	 I 

I
pipe 	 ,...-Inside of /' /
I # /I 	 /' . ....

/ pIpe-
" '4@12\ 

II \ ,-, 211 I I2-":>-j r<:- -......, 1-<- I J 
I \ I : I , 	 I 

I 
I 

I 

I 
I 

/.... 

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 

o DRAWN ___ J<._E:..E.:. __SUBMITTED_ ___________ - -- 

N TRACED_ - - §._W,-M.:._RECOMMENDED_ - - - -- - -- - -- --- "" 
U) CHECKED__ ______ APPROVED__ ______________ _ 

I CH 

U DENVER COLO. 



mailto:4@12!,,#/."4
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bor. 

\ 

I 

48"Dio. Precast concrete 
culvert pipe, Closs III. 

------------
-C:-TYPiCol original ground 

surface 

L-----

16" Steel ladder NO.4, for details see 40-0-6002. 
For N see table. Locate as directed. 

Longit. seams on outside 
of nOll Ie and inside 
of sleeve to be ground 
smooth 

(£ Siphon 

6" Ring flange I 
ClassD.~ 

~2"x.f"corrosion ring 

Top of concrete 

6" Sch~40 ste~1 pipe, 
. :'.': Shope bottom to fit inner 

surface of P. C. P 
. 0116" ~(ad;:pmp, 

A L FLOW,_ '-t--1fttt-'----- --H-+-II+--,- -1ttI-+-I---i-L J 
Precast concrete cover 

not shown. See Detail of Cover. 

t1------

6"Schedule 40 steel pipe drain. 
Discharge to right or left 
as required 

Provide riprop at end of 
pipe, as directed. 

Transverse 
reinforcement 

TWO LAYER REINF. STEEL ONE LAYER REINF. STEEL 

SECTION C-C 

r~ Bar wtfh cut washer and '-::::c 
hex nut or slot for padlock ~---'l=-~ 

as directed.-----
PLAN 

_ Lt-61 #4 /2x2-10/10 Welded
-'L ~~'/ Wire fabric 

f~1 
'L 1"·-------1232 010. " . 

See TablerT7-T-~_/Orr''-,. 

t Plate "" 

SECTION E-E 

t----=----,-.24 Dla~ 

j" clearj~tl~~~~i~~~~~~ 
4 HoopPLAN 

SECTION F- F 

DETAIL OF COVER 

WATERWAY 

DATA 

STATION 

..~. 

I 

PIPE 

DIA. 


Transverse reinforcement 

a 
RT. 
or 
LT. 

L 
(FT.! 

N 

ESTIMATED QUANTITIES 

REIN!'. MISC.CONCRETE 48"P'C.P'STEEL METAL(CU. YDS.! tLlN.FT.!(LBS.J (LBS.! 

REINF. BAR FILLET SIZE LENGTH !iN.! 

#4 I" 
4 2 

#5 I".. 2 

#6 
--#7 

I".. 
5" 
iii 

2 
2 

#8 5" 
i6 3 

#9 5'
fi; 3; 

~ 
3" 
ii 4'--,--

#" 
3" 
-~ 4, 

-----._-r-

Pay lines I 
for concrete-, 

I c:>II II II '2. 
a II 

I \ I 

j--Pay lines I 
I 

I for concrete 
! 

see Notes SECTION A-A 
lOlA. ' 24"OR LARGER) 

NOTES 
For general notes and minimum requirements for detailing Reinf, 

see 40-0-6123. 
Pipe extension (Sec. A-A) sholl be 18"Mox. when Dia. ""-36"ond ~ Dia. 

Max. when Dia.~ 36~ 
Gate valve sholl be nonrlslng stem, double diSC 
Steel pipe to be lined with etfher cement mortar or cool tor enamel. 
Where large size transverse reinforcement bars are used, the diameter of 

collars at blowoff sholl be increased to provide the reqUired length 
of fillet weld 

Encasement on either or both Sides of 
blowoff where required by laying ~ ALWAYS TlUnK SAfETY 

L)ength of pipe 
UNITED STATESD DEPARTMENT OF THE INTERIORSECTION B-B BUREAU OF RECLAMATION 

BLOWOFF 
NON-CYLINDER PRECAST CONCRETE PIPE 

Dfi'tAINN _____ -6g._..1.:... ___ 5lJI!!JMITT"CO _ ________________________ _ 

TfiJtACED _ __ !&"_O-,!I"____ R~COMMI£NO~O_ ______________________ _ 

"' ~ CH£Cf<E!O_ - - - - - - - - __ IJIP~fi'tOV~O_ - - - - - -c-'"iilE-~- -CANAZ:t -."'AN-C;:" - - - - -" 

DENVER. COL.O ....AOO 

·~I1!lT_J..<___-_-~t---1t-j-+-tlft-

Martor

4" Min. 

6" Gate 
valve I 

~6"C.1. Blind flange 

; 6"-125# C. I. 
flo~ged tee! 

..ft4@12 

3" 

~-.-1- Reinf. not 
shown. 

DETAIL OF ANCHOR 

'I--~+Reinforcement 
not shown 

SECTION D-D 

http:t----=----,-.24
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6" C.I. 

6"- 125 # c.1. 
Flanged tee 

Ladder 

I 
I 
I 
I 
I 

-------

DetoiI---=c:=-,~ 

directed---t:=-----..,.:..---...J 

Handles, 415 bars 
Transverse P.C.P. 

reinforcement 
16" Steel ladder lacated as directed. 	 Precast concrete 

Transverse 
reinforcement 

2 required 

\)-'o,..---------20f' I. O. --------~'___¥I 
28' Dia. collar 

28" Dia. COllor~ 

6" Ring flange 

Class D-----rof7F==:j==~R?"tt?1 

ring 

. "Sch. 40 steel pipe. Shape 
bottom to fit inner surface 

Shape 
P. C. P. 

Transverse reinforcement 

-f" Steel cylinder or steel 
cylinder and wrapper 
plate. See longitudinal 14" Dio. collor____ 
section through nozzles. 

Transverse plate See longitudinal 
reinforcement 

14" Dio. COllor-------; 

of P. C. P. 

Tronsv. rein
forcement 

f'Steel cylinder or steel 
cylinder.and wrapper 

/
 
For see 40-0-6002 

6"Dio. sump 
6" deep 

FLOW 

cover 

Station 

A L_f--''----.Lf---t-f+-i--Ttl~-t-_/_t+t -++---

6" Gate valve---+--t--·" 
I 

6" Ring flange 
Class 0 

t----

details not shown. See 

Detail of Cover 
 5;:1I:~:U 

ff;Y/?'uVuq 
!"Plote SECTION 	 E-E 

if. Siphon ____~ 
REINF. BAR FILLET SIZE LENGTH (IN.! 

~A 	 1#4 or#5 2;; 
1#6 2;; 

#7 2ft 
#8 3 
#9 

ft 
.!l.. 3~ 
l.." #/0 4•

#1/ 41 z..• 

section through nozzles 
Discharge to right or 
left as required 

6" Sch. 40 steel pipe drain. 

Provide rlprop at end #4 Anchors, see 
of pipe as directed 

PLAN OF MANHOLE AND BLOWOFF Loca te hatch as 

directed 


FLNON-CYLINDER 	 CYLINDER 
NON-CYLINDER 	 CYLINDER SECTION D-D 	 f ¢ Bar with cut 

SECTION C-C 	 washer and hex. 
nut or slot for 
pod lock as 

PLAN 

..... 03"j ~~2X2-fO/fO Welded 
rl~~~~ wire fabriC.:.···:·WReinforcement 
~ t-23~IIDia~ ~ I~~~~~___·~·.~~~:-~:·~~~.. not shown 

One circular coil parallel to pipe end. Weld, or lap and tie to end coil\ ~ ~h24"Di01 414@8 
Same size and spacing of if. Manhole nozzle ) 

7" 7" ( hoops as adjacent pipe 

DETAIL OF ANCHOR 

if. Blowoff nozzle 1~:d~!l 
SECTION F-F 

DETAIL OF COVER 

Cylinder or non-cylinder NOTES 
reinforced concrete pipe For general notes and minimum requirements for detailing 

reinforcement, see 40-0 -6123. 
Pipe extension (Sec. A-A) sholl be 18" max. when dia.,!f 36"1:======--22f-'---~·+I 

28"Dio.-+------~ 

I 

--.-- and f dia. max. when dia. ~ 36:' 
Steel pipe to be lined with either cement mortar or cool 

#4@12 Both NOTE: Wrapper plate and cylinder totaling tar enamel.Adjocenf cylinder 
ways 1:1 	 in precast pipe t" thickness may be used instead Gate valve shall be nonrislng stem. double dlsJ 

of j" cylinder Where large size traverse reinforcement bars are used, the diameters of 
collars at blowoff and manhole shall be Inueased to prOVide the

LONGITUDINAL SECTION THROUGH NOZZLES reqUired length of fillet weld. 
Where '0" exceeds 90", the locations of blawoffand manhole shall be rever 

Pipe join t 
I 	 IIIDL:>
I 6" Min.t---Poy lines for concrete-1 

I I I 
Pipe joint 	 I Slope as shown on I 

I siphon profiles I ~ ALWAYS T~InK SAfETY 
I I I DATA UNITED STATESI 	 I 

DEPARTMENT OF THE INTERIORRT.I BUREAU OF REeL AMAT/ONDIA. OF ORWATERWAY STATION L NQPIPE LT.
if Clear 


see Notes. 

Pipe extension, 

MANHOLE AND BLOWOFF
2" Clear 

CYLINDER AND NON- CYLINDER PIPE 

SECTION B-B DRAWN ___ ~.~:.....G..:. _____ SUBMITTED __________________________ _ 
o 
OJ TRACED _l"-s....:~:.. .':!~:.. ___ RECOMMENDED_________________________ 

CHECKED_,__ ~ - - --- -_APPROVED_- cii/EF -CANAL-SSRAN-CH- -- --- - -- '" '" SECTION A-A u 
DENVER, COLORADO. 
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6" Dia. sump 
6" deep 

16" Steel ladder No. 4-. /Precast concrete caver Handles, #5 liars . Transverse reinSee Dwg. 40-D-6002. .-.:; B. nat shawn. 

20" Blind 
3" 

Bend an Ii" dia. pin 

. o· .. 0· 

i 
20" Sch. 20 steel pipe. Shape 
bottom to fit inner surface 
of monolithic concrete 

.0 ",0· . 

'. 0 20" Ring flange.' 
Class D . . "0 

pipe. I () 

I 

\ 
~ E. 2~8" " 

------------------ --------------- /-I 

"J 

2 required forcement barFor N, see Table. See Detail of Caver.1 / 
See Table>-~~---:;;ffs;::.::-

2" x .. I" Corrosion ring -r Gasket 

A FLOW ~ \ '2 A SECTION E-E 

1---'_~_-+_-4<Sj:."~rn'-+_-t-tihi-i+-l:_b4,I__ __1--_-1--5,","" !l~ A 

F?EINF. BAF? FILLET SIZE LENGTH (IN.) 

"40Fs .L 
4 2 

#6 .L 
4 2 

#7 k 2 
#8 k J 
#9 f6 3-f 
#,0 ..l..• 4 

#/1 t 4~ 

6" Sch. 40 steel pipe drain. See La,ngit. Section 
Discharge to right or left Through Nozzles, 

as required.------ Nan-Cylinder -----/

~"o:c:;..---Pravide rip rap at end V~~-----"-,c ----.~- f'Steel cylinder or steel ~. ~~ of pipe as directed 

cylinder and wrapper plate. 

See Longitudinal SectionPLAN OF BLOWOFF NON-CYLINDER CYLINDER Through Nozzles, Cylinder 

SECTION C- C NON-CYLINDER CYLINDER 

SECTION D-D 

6" c.1. Blind flange 

---l--I-t-T:r--- 6 ''- 125 # C. 1. 

~r 

~'f' 

flanged tee 

Q\o} 
) ,~~-t-----L:~O.'D~~.:o'. J ... 

. '0"' 

o· 

f ¢ Bar with cut 
washer and hex. 
nut or slat for 
padlock as 
directed.------ Rein farcement

PLAN nat shawn 
- #4r 6','--j,~~~2X2-10/10 Welded __ .:1.. wIre fabriC 
t!Ii11it±!'il',~,~,e+'~,~, DETAIL OF ANCHOR NOTESl.-23f'Dia~~ 

For general nates and minimum requirements far detailing
" ;,1-24" Dia--l # reinforcement, see 4-O-D-6123,L 'I '" I .JT4@8 Steel pipe to be lined with either cement mortar or cool 

tor enamel. 
Gate valve shall be nonr/slng stem, double disc.T~~'~L,r~rL~7~ 3'-flll 7f Where "0" exceeds 90', the locations of blowoff and manhole sholl

SECTION B-B be reversed. 
SECTION F-F 

DETAIL OF COVER 

SECTION A-A 


Same size and spacing of hoops 

in blawaff area of adjacent pipe 


(
 
\ r[ Man hale nozzle 


f Blawaff 

0 

i 
I 

See Detail D-
o I 

~"f l,:-l 

naZ1le r[ Blawaff nozzle
f Manhole nozzle 

• IIUllAYS TlllnK SAfETY 
Same size and spacing ", -- .. 
of hoops in blowaff UNITED STATES 

DEPARTMENT OF THE INTERIOR 
area as adjacent BURE AU OF RECLAMATION 

pipe -----_b'--~...:;;..c~--.:.' '-' 

See Detail A Adjacent cylinder DETAIL Ain monolithic 
concrete pipe, MANHOLE AND BLOWOFF 

MONOLITHIC CONCRETE PIPELongitudinal dimensions given ope for pipe 
with zero slope. Dimensions must be o DRAWN ___J:....E..;.J:.... - - -- SUBMITTED _ __ - __ -_ --_ --- - -----fo--------4'-0'~ 
lengthened proportionally for sloping pipe, rt'l TRACED _:!.!!:!.~ __ _RECOMMENDED ___________________NOTE: Wrapper plate and cylinder totaling f" thickness 

may be used instead of f' cylinder. '" LONGITUDINAL SECTION THROUGH NOZZLES : CHECKED -- - --- - - APPROVED -- ciilEF.-CAN-ALS-RANCH- --- -DETAIL D 
DENVER, COLORADONON-CYLINDER ' LONGITUDINAL SECTION THROUGH NOZZLES, CYLINDER 

DATA ESTIMATED QUANTITIES 

PIPE F?T. L CONC, F?EINF. MISC. 
STATION OF? N STEEL METALWATEF?WAY DIA. 0 CU. YDS.LT. (F7:J (LBS.) (LBS') 

... 

.

Bath ways 
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d G 

~g2.o' 
2./' to 6.0' 

3.0' 

6.0' 
Over 6' 8.0' 

~- - - - - Variable - - - --:;,.+ 

'1 Or flatter 

----------------T---
Original ground surface'/ 

water as directed 

IN THOROUGH CU T 

IN FILL OR PART FILL 

TYPICAL UNLINED LATERAL SECTION 

,+}I Or flatter 

:<------Vorioble----->l,:" ....·.·.·As directed 

: I:, ~- - ~ __~~~ J_ - - - ___________~ 


~.'b"~.Ii. / ""9m-z.~,k _.t~ ,- Originol ground surface
___ ---'7-' 

----~ ~ ----'--..._______ ,.-Windraw ,/ K "'WoIO&MRood) 

"Woste bonk as directed '-. __~~~___ !-- -- --~ -- -- -- -_ 'i. _____._... r····----S~02 "'0: 
;- W Where O&M : --·---·------\---·-------·------·~---r-· 
i<·---%oodrequ7;:e-i---">j \ NW 5." I 

-------/;----~l\W':!I1'~~Increase "b" and change side  )x;~.~;r~~ ~~.~--- -.... '
slopes to j"l in rock, where ./ \\: -- - : -- I .!- - "-Original ground surface 

IN FILL OR PART FILLand as directed. "'--" ~ i--'-:-0- ! 

"'-'--/ : :.
IN THOROUGH CUT ~---------- b --- ------~ 

TYPICAL WASTEWAY AND DRAIN SECTION NOTES 
For values of bond d, minimum values of H, W, and Wo , 

ond for location aT 08M Roads, see Plans and 
Profiles of waterways. 

Section designations, as shawn an profiles j Section 
224-1.2 indicates b,Z; H'2.4' and d".2'; Section 

1260-4.0 indicates b'12; H'6.0' and d'4.0: 

~ ALWAYS TlUnK SAfETY 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


TYPICAL LATERAL, WASTEWAY, 

AND DRAIN SECTIONS 


ORA WN __~'_€:" ~:.. _____________ ...$uBMITrED ____ ---- -----,..  - - -- - - - - - - - ---

C HECI<ED_______ ___________ A PPR OVED________ _____________________::- __ _ 

CHIEF, CANAL.S 9RANC#-I 

OtrNV~R, COL.ORADO 
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i-<-----Wo(OBM Raad)-------j, 

,~- w-'"~,:.-->L __ ~ 

compacted 
embankment' / 

.... ..... 

d G 
o to 2.0' 3.0' 
2.1106.0 6.0' 

/If:1 Or flatter Over6.0' 8.0' 

..... -<---,-/~ lOr flatter 
:-

IN THOROUGH CUT IN FILL OR PART FILL TYPICAL SECTION 
CANALS AND LATERALSEARTH SECTION 

~---Wo(08M Road)------->', 

/S=.02 ' 
1-<----- 

w -t--~:~~----i. 
.... 

.... -<--'-I ~I Or flatter ,_ Berm of 5' or 12' at borrow pit 
,/ ..... -....... ,/ \ as directed. (See specifications) 

""" k-----i-,---~~--=-~<_-~ 
'" I Ii 

" 1 -- --~ ....., ,\~Compacted embankment'-Rock line-' 

I 
I 

'.1)', " . 

~toftl 

,_Polysulfide sealant 

0, I'.... .... , I 
..... L - i-'---'-~~~---'---'-'-~+'--'---------'----'-'----~'--I 

IN THOROUGH CU T IN FILL OR PART FILL 
Note: Transverse grooves to be 

ROCK SEC nON spaced at 10' maximu m, 

GROOVE DETAILTYPICAL CONCRETE LINED SECTIONS 

NOTES 
For values of band d , minimum values of H, Wand Wo and 
for location of 0 8 M Roads, see plans andprofiles of waterways. 

Unlined Section Designations: 
First figure of section designation as shown on pro tiles indicates 

finished bose width, b. Second and third figures indicate 
finished bank height, H, in fee t and tenths. Figures follOWing 
section designation are, water depth.' ie., Section 220-1.0 
shows b of 2', H of 2.0' and water depth of 1.0' 

Lined Sec tion DeSignations: ,Variable _-or As directed 
I /- - J! I First figure at section designation as shown on profiles indicates 

I : ,,",,-),"'--- -----'i Iii _-Wo(08MRoad) 
,<__ l'. __~ / ' II 

I :~r~_; ~---_X----->i 

~_~s~c:=_Ji--W~dro~---4' :r------------ ~---w--" 
Waste bank, \ I '" I" \ _, , - ----c..-<-~:-1-2ll Or flatteras directed" \ :!f~~~er:_~~A!.: \ ~\~____~__ ",' /'- ..... 

. . " Road IS require'd "'--;- - I =~ 
Onglnal ground surfoce-' \'2.1 ~ ~ 

Increase 'c" and change Side i , (Fill to top of lining 
slopes tof,1 In rock if dlj-ected--:---'~___ b---": 

I 

IN THOROUGH CUT IN FILL OR PART FILL 

TYPICAL WASTEWAY SECT/ON 
LONGITUDINAL GROOVE DETAIL 

(Required when d> 4.0') 

o 

'" 
~ 

TYPICAL JOINT DETAIL 
Can ere te lining to structure 

cr-:~~~-;'-.1.~_--_ --Polysulfide sealant 

Structure cut-oft wol/--
'--Point joint with 

seoling compound 

finished base width, b. The letter indlcotes height of lining, h, as 
shown In each table of sections. Figures following section 
designation are water depth. Typical designation' 3f -2,0,' 

REFERENCE DRAWINGS 
SAFETY LADDERS _________________ _ 

~ ALWAYS TMInK SAff:TV 
UNITED STATES 

DEPARTMENT OF THE INTERfOR 
BUREAU OF RECLA MATION 

TYPICAL SECTIONS FOR 
CANALS. LATERALS AND WASTEWAYS 

DRAWN _ _ -!",:..A..:..~.: ____ ..,SUBMI TTED _ ___ __________________ _ 

TRAO~D__ ....-'~H...: __ __ "~COMM~ND~D _ _____ ______________ _ 

CMECJ<lrD ....APpROVlrD __________ 
CHI~F. C",N,U•• • " 

______________________ 
... HCM 

_ 

D~NV~R. COLORADO 
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d G 

o to 2.0' 3.0 

2.1' to 6.0' 6.0 

Over 6 

IN THOROUGH CUT 

8.0 

r 
~-----Wo (OaM Road)----, 

r-:---W----~ Add water as directed 
~ 

-----:;~'f'i:'\\\W'ii,.----~~'WfIrtr::::-::::::.:- -::; - - -""-- _______ 

"fI'%".... 

J0r?~/,> 

-I", 

'" 

TYPICAL UNL INED LATERAL SECTION II . c 

~~.c~.~~~~~~c==~~~ 
Nate: Transverse grooves to be spaced at /0' maximum 

,11: I Or flatter GROOVE DETAIL
r-Variable ----I 2 ~As directed 

\\\~"/·1!'1J rr 
_ 'W~~~~irected~ II 

Windrow 

----s;;tion designations. as shawn o~ Plans ?nd Profi/~s: . 

/
-,~.~"~---~ 

I y ~~ b 

F Wo (0 a M ROad)-------j NOTES> 

'-- 5=.02 ------"'-----___ -1 For values of band d. minimum values of H. Wand Wo and for location1;:1 Or flatter',,--~~--------" \\ I "';'1': ---~\'} .. -;- - - ---....... 
 of 0 a M Roads, see Plans and Profiles of waterways. 
Unlined Section 

Original ground surface I I \ ! 
W~ I 

"-,,- Excavation payline 

~fYi1e~~ "Road IS required Section 224-1.2 indicates b·2, H=2.4 and d·I.2, Section 1260-4.0 
Indicates b·12'. H=6.0' and d=4.0'. 

------- "-. 
">7. ~ <=c ~ DETAIL AIN THOROUGH CUT Concrete Lined Section 

Increase "b" and change side slopes :t: 
Section designations as shown on Plans and Profiles: Section 3f-2.o 

I indicates b·3', f:code for h (actual value shown In table of 

IN FILL OR PART FILL Hydraulic Propert-ies). 

ft: __-------.-J For details of Safety ladders. see 40-0-5927. or 40-0-6/12. 

to;:1 In rock where and as directed. 

ginal ground 
surface 

Fill to top of lining 

sealant 

sealing compound 

IN THOROUGH CUT 

TYPICAL WASTEWAY A/I/O DRAIN SECTION 

(Ii: I In common 

j I I n rock T Wa (0 a M Rood) --------j
Windro~ ________----- -----j I 

Embankment where track 
berm IS required 

~.~.---------.-----

4' Min. track berm / 
where b >4 ~ 

--+---~---~--~----~~~~~-----~ 

~ Open gravel 

b+ 11" --.-... - In port fill when tops ofopen gravel is less than 12" below bottom of lining. 

"-

"-

TYPICAL CONCRETE LINED LATERAL SECTION \ 

k.i1k 
~i:rV~1 

LONGITUDINAL GROOVE DETAIL 

..-7. : ~ .. 

Structure cut-off wall 

TYPICAL 

Polysulfide 

Paint joint with 

o
ciJOINT DETAIL r (Required when d> 4.0') Concrete lining to structure 

~ ALWAYS nunK SAfETY 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 


,BUREAU OF RECLAMATiON 

TYPICAL LATERAL, WASTEWAY, 

AND DRAIN SECTIONS 


DRAWN ____ I'!JE_'= ____ SUBMfTTI!O___________________ _ 

TRAC;~D _ _ _~t;!.!l_ ____ R~COMMENOED _____ ___ __________ ____ • 

CHECKEO_ - - - - - - - - -- APP'lfOVED_ - - - - - - - c':;,i~ - CANAI..-"- iifllf-ANCH - - -

DENVER, COLOfltAOO 
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SECTION A-A 

PROTECTION 
TYPE 

d, 
INLET OUTLETPLAN 

0.00' TO 2.00' None Non e__~~~~-:---I 
:...: __ {orlil_ Tron5ltlo~ ___>-'.-< ______ -/0'- 0"- - - - - - --;.1 1-2"'.0"-,7'-'-T-=-0-'3"-.5'-'0C,,-j--'-:N"'o-"n-c-~~~~~t--6-:''';-CCoorse grave I e
I I I/0.0', , , 3.5" TO 7.00' 6" Coarse gravel '2" Coarse grovel 

,,--Top of bonk 
y 

, 

<- - - - A - - - --~ ~_81' 

Length of Protection~ : 

:-Grode slope 

Inlet: d, (30'Min) >___ -' PROFILE 
Outlet' 2.5d, (5.0'Min) , 

J 

LATERAL STATION 
IN LET OR 

OUTLET 

f--::E:-:L:..:E:..:V...:.ArT~IO:..:N~S::--I 
A I 8 

H, b. e t 

I-I----:_-_-_-_-_

1---------

_:___-_-_____----+

-- -----+---------

_-_-_-_-_-_-_TI--_ =
J 

i-___-_  t _~_I--I____~_+_--t_____+I----+-----+t-I---t---t------t----J 

----+-----+~-+---+-+_____+f-__+----+-------1---+----1 

~ ALWAYS TlllnK SAfeTY 
UNITED STATES 


DEPARTMENT OF THE INTER/OR 


BUREAU OF RECLAMATION 


TR ANSITIONS FOR CONCRETE LINING 

DRAWN_g·~·.p.:. _ _ __ _ SUBMITTED _ _____________________ _..o 

o 
r
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NO.1 G"~S:,NO.2 Grass E JNo. I Grass 

-;---"7!IliI.""'fJTJ!/1Ir Variable ---j11"
Original ground surface --.:._____4..b.____-Y 

j 

"'--_+--"_______________ rVarJable1~______15' 
7-"----'-

~-(/.'--". /' \ '.\
I'j. 

IN THOROUGH CUT IN "'L.L. OR PART "'L.L. 

TYPICAL LATERAL SECTION 

IN THOROUGH CUT IN "'L.L. OR PART FIL.L. 

*Seed 5'Out side ditch when there 
is no wa ste bank. 

TYPICAL WASTEWAY SECTION 

• ALWAYS flllnK SAfET" 
UNfTEO STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMArJON 

SEEDING 
TYPICA L SECTIONS 

ORAWN _~,-~.~._ ______.uaMITTEO __ ______________________ _ 

o
10 TRACCO_I-!:J:!I.:..~ _ _______ I'tECOMMENOEO _ ______________________ _ 

~ CHECKCO ___ ______ ~ A"PROV~O-c~.il£"',-C-;'N.i.• -.RA;;C;; _________ 

OCNVCIt, COLOItAOO, 
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required, protection on Invert onlY~ 

~ ~TI"'~1i~ 

~ 

--Where 

PL AN 
LONGITUDINAL SeCTION 

INLET OUTLET
INLET OUTLET 

RECTANGULAR INCLINED DROP OR CHUTE 

LONGITUDINAL SECTION 

CONCRETE INLET OR OUTLET TRANSITIONS 
SIMIL4R FOR PARSHALL FLUMES 

N. W. 5. 

INLET OUTLET 

LONGITUDINAL SECTION 

Use for inlet and outlet of rood crossings, pipe drops, discharge pipes from constant head 
orifice and pipe turnouts. Not required when delivering to farm unit from any pipe or to 
weir poo! from turnout. 

PIPE INLET OR OUTLET 

BL 

o 
/.'(14, :: 

P LAN 

Protection" 

LONGITUDINAL SECTION 

CONTROL AND PIPE INLET SHOWN 
(CHECK AND PIPE INLET SIMILAR) 

LONGITUDINA L SeCTION 
Similar for checks and concrete weirs. Not 

required when weir discharges on farm unit 

CHECK WITH 1,5' DROP 

depth of cutoff is equal to thickness of protection 
plus thickness of earth lining ------~ 

CUT-OFF WALL 
(INLET OR OUTLET) 

5'Min. ;Where required, protect ion 
SECTiON B-B 

Protection not required when delivering 
to form unit from pipe 

( on invert OnIYc;;;:::==;:q,~::'JBlJdi.f"~"Cii"":SW"3'Zi, 

DI VISION BOX WITH ADJUSTABLE WEIRS 

ear th lining ...............____________ Add cutoff with unrein forced concrete 

CHeCK AND PIPE INLET SHOWN 
(CONTROL AND PIPE INLET SIMILAR) 

so that depth of cutoff is equal 
to thickness of protection plus 
thickness of earth lining 

CONNECTION OF EARTH LINING WITH STRUCTURES 

LONGITUDINAL SECTION 

BAFFLED PIPE OUTLET 

NOTES 
" d" Normal depth of water 

w. S. 

Where dis not given use diameter of pipe in place of d to 
dete rmine protection. 

Protection to extend the length of earth transition and 12" 
above normal water surface for structures other than 
shown above. 

Protection to be omitted when outlet is in material not readily 

erodible such as caliche or rock. 
Protection voids to be filled with rock spoils or grovel. 

~ ALWAYS TlUnK SAfETY 
UNITED STAT £s 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

TYPICAL PROTECTION 

DRAWf-J _ _ E·...!E=-.c.::... __ _ SUBMITTED ____ _________ - -- - --

~ TRACED __ D....: ~.~.___ RECOMMENDED _ ___ ___________ __ _ _ 

ci 
0"1 CHECKED _______ _ APPROVED ________ - -- --- - - -
u~______________________~<~H'~·'~·TC'~N~'~L.~'~"'~N~CH~______~ 

DENVER, COLORADO. 

.: I i 
;: I I 'I I I II 1'1' I I 

¥ I 
-~ 
~I 

:1 1 

V) 

I:: 

ProtectJOn" I 

Extend cutoff with unrein forced concrete so that 

N. W. 5.,\ 

Protection ,~=.b,= 

Thickness of 1>=.Lc==:..L'~il
[ 
i 
! 

SIPHONS AND 
CHECKS, PARSHALL FLUMES,INCLlNE~1 

?:LD:i:/t~ggLC::;~I~~DI:ii~ II CROS S DRAINA GE 
d TUNNELS AND CLOSED CONDUIT DROPS ETC." (CULVERTS) 

INLET OUTLET INLET OUTL ET Q (c. f'. •. ) INLET OUTLET 

0' to 2.00 NONE NONE NONE TYPE 2 o to 30 NONE TYPE 2 

2.0/to 3.50' NONE TYPE! NONE TYPE 2 31 to 90 ;--!!QN~_~PE 2 
3.51' to 700' TYPE I 

----

TYPE 2 TYPE i TYPE 3 ~.!.Q"?1.Q TYPE I TYPE 3 
7.0/ to 10.00' TYPE 2 TYPE 3 TYPE 2 TYPE 4 ' 241 to 600 TYPE 2 TYPE 4 

OUTLET LENGTH 

S' TYPE I 

12' TYPE 2 

f--'~-- TYPE 3 

22 TYPE 4 

PROTECTION 

6" Coarse gravel 

12" Coarse gravel 
12" Riprop on 6" sand and gravel bedding 
IS"Riprap on 6"sandand gravel bedding 
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See Detail of 
Weep Pipe 

Provide suitable anchorage 
10 secure pipe 10 concrete. 
Locale to clear reinforcement. 

Outside face of wall 

Boundary surfaces 
tangent to 6" min. 
radial lone surfaces. 

DETAIL OF WEEP PIPE 
{ALTERNATIVES} 

PLAN 

.h. -<J 

Sand 

SECTION B- B 

B ! ! 

SCALE OF FEET 

SEC TION A-A 

NOTE 
The configuration of the filter en velope may be changed to 

suit construction, provided that a minimum radial 
thickness of 6" is maintained for each lone. 

GRADATION OF FILTER MATERIALS 

PERCENT (BY WEIGHT) RETAINED ON STANDARD SEIVEFILTER 
I"J"1." ,.MATERIAL No.4No. 16 No.8 '"(No. 200 No. 100 No.50 No.30 • 

5-25 0-515-4574-85 38-7093- 97SAND 97-100 
COARSE 40-60 20-3560-80 095-100 75-90 

AGGREGATE 

<f> ALWAYS TlllnK SAfETY 
UNI TED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

WEEP HOLE 

o ORA W N _____ e,_C.:..Ij__- _ ____ SVBMf T TEO_______ ____________________ _ 

o TRA. C E D ____~~_'_Io!'~ ____ _R E: C DMME NDE (L__ ____________________ ~ 

CHECK E 0 ___ _________ _APPR 0 V EO __________________________ _ 

'" 
'" 
O~D~E7.N~vE~R~,~C~D~L~D~R~A~D~D-,----------~C~Hf'E~F~A~N~A~'S~B.~A~N~CH~____~ 
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i<------ --10" Min. -- - --- -+-------- iO" Min~- - - -->1
-<-------10" Min.--------1 

, 
,,,,,,, 

i,, 
,

1/
IL------l 

+--1----+-+--- --------1- (,., 

'r------J

L+,-L-_--l.-+I. ..L---Y, 

-X-- T 
, 
--------

, 
: 

I I : 

~ i : 
"I _I 
-10:\,1 ~ ,'" i f<--''.90,~ [ , 

i-1~~~I--------~-~------~ 

~ 
~ ! ~ , : -¥---I-----~#-------------'I ,,--T a / '---1' j-----~----~----------~ 

~-----~ ,, ,!1 ,, , ! TYPICAL VULCANIZED FIELD SPLICE,,, 
(,., 
, 

1----------'1(~)-------1 

-f------ ------+€:fH:\I----
\ ~'J--------------~ 

JL __~,-------~()------~, 
~--------IO" Min. ------->f<------ -10" Min. -- ----->-1 ,,,: \ ,!,, ,: ,, 

'\-_____L ___ i __ !L 
, 

'---------(/ 

: 

I_'L - - _- - _- - - - - - - - f--'-----'-+--'------'--i , , , i I : 

t<- ------- gll--------->i ~-------- 911--------~ 


TYPE CD INTERSECTION TYPE ® INTERSECTION 

TYPE @ INTERSECTION 

-------------Trim bulbs flush with web within 

intersections and vulcanize lop -----___ , 


TYPE LI x NO. REQ'D. 

,, 
i, 
t<-----IO" Min.---

'If 

j ____.L-_________-+___________~: 
i"<--------IO II Min.- ------ Jail Min.-------~ 

TYPE 0 THROUGH 0 INTERSECTIONS Min. 

TYPE 0 THROUGH 0 INTERSECTIONS 

TYPE LI x NO. REQ'D. 

~ 

~ 

U 

NOTES 

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

2 and 3. 

ILWAYS nunK SAfETY 
UNiTED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


RUBBER WATERSTOP INTERSECTIONS 
ORAWN ___r:.:.fl...:.. ~_________ SUBMITTED _ _______________________ _ 

rRAcED __ ":!:....s~!'!':...~"! ___ ___ RI£COMMENDIED _______ ___.... _________ _ 

CHECKED ______ ______ APPROVEO _______________________ _ 

DENVER, COLORADO, 

http:f<--''.90
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2 

'. ".:' 0

f·-~~. ~-f-~-~~~~··~.~1~ 

Il -4x J x 
" 24 long 

}x4 Bolt
3 

:L~x2,;8X ~~,/
:(z-I)long-

;f Plate----

Drill 4-i"ifJ holes in 

"1 

~, 
'-:,-:. -

" , 

,I---NWS.

¥,, 
n.. 4xix 
4"long--. 

, 

-t-
SECTION -A;:A;--~_____':0 

--f· . 
, 

Stainless 
steel strip._, 

,-L 3x24x3'-0" long 

-3~-;rL 3'-6"±/';;g-:
welded to plate. 
(Vertical stiffner 

angles.)-------

"<0 

-,!,
ill (j-9"Jx&x 

", ~'>-i.?3x2xffXLI long, 

: 5'--5-j" long. 
(Adjustable 
crest plate)-" 

}-l / 

'r
weld to side plates. 

--1l10xjx5'-6"long---------

-----,,-/? 3x2xjx(i-t"! long 
Welded to plate. 

~ 

Air Vent 

-Gasket rx3~O'-/O" long. 

F---~~ 
__ _ 
----- 

-  ~ ~ Ii" I i 
r< - - --~ 7-3- -~ - - ----  -->-I 

or 

\\ 
\ d"\" , 

>-</"\"'  '---L 3 x 3x i x d-IO" long 

//r/ \"" ........ --Gasket j"x4 I1 X4'-d' long 
/, 

//~):/ "---L 4x3xifx4~o" long-, ' 

~ "~F Dia x 8" Anchors welded 
to angles as shown.--_" 

DETAILS OF ADJUSTABLE AIR VENT 

I 
II ~------
I 
I 
I 
I 
I 

-----ii" Holes in ;%" angle 
for r bolts. 

at corners. 

Bolts and near plate have been omitted. 
1-<-- -- -- -- -- 9"-- - ------~ 'f. t-:;--------- -9''---- --- --'>-I 

\ I 

\1 
\, 

" " 

I I!: 

,, " 

: 
--------] ,,J DiG. x 8" anchors , 

I__ 1" Plate 

r 
, , I J"t~'2J">f<--38 4J"-4-28 

J""":I}x3 Hex. nut...' 	 2 I , }-<-- -5'!..--->-i --/' i, 
, III ISee Dwg.40-0-5907 1-0(- - ----- -- --- - - --132 - --- - --- -- - --::-i 


for details of 

anchor spacing I',
" \ 

}X4 Bolt with he~) -"---~r Fillet welds 

head. threaded 3'\ ' 
 SECTION C-C 

,
, 

{'Dia x 8" AnchorsI If. /--fl-2';xix7{ long, 
L 
~~ II 

1
/l

11~_=-,t,---"IiI~-------=----+-~;wI llt";,,,r,,",}x3 Hex nut j 

"7 

, 	

{' Plate--"" 
"-1l-2xjx7" long. welded SECTION D-D '----~'2-tx2 Bolts. hex. head and nut. 

to angles and if plate. 

__ ..... 
Fr~G.-- <£ -,G 	 '\ 

__ /-9<2" Stud bolt------/l-;g,(;Jr~~i@,i}-2xr Round washer 	
, 

5'" 	 ?-" " Drill t I/! hole in pia te for 9 Hex nut ,.Plate<, SECTION E-E >~1l-8xjx2-8 long 

stud bolt. Weld 9 

stud bolt into plate 

Stud tf" extend If' 

above i6 plate ---------V7'·-/7'-,-7~?!I-_ Plate 


plate for} baits. 
, " 

k-2i'~~ (~-2l! 	

i x;% x3'-6" long strip, '-Ii'Stainless steel rivets 
Weld 1x3 hex. nut /SECTION B-B rolled to crest shape-' drill and plug weld at 
to plate as shown./ 	 " Plate i'ctrs. 

SECTION G-G SECTION E,-E, 
NO SCALE 

o 3 6 9 12 oI! I! I I I!!! t! I II!,!! I! I 
1111""1 1 1 

seA L E OF r N C H E S seA L E OF FEE T 

Fillerplate-Ixj 
x4'-0" long--" 

" 	 ,-Weld Ixjx4'-0" filler . 1x3 Hex. nuts SECTION H-H;' to 3xjX4'-0" 
[plate------
Welded to. ,',/I):!~~~~~h'7T~;.",+=~=.::....-~iIJJ~~I»;¥ plate 

r--~~~~~"1~'.LL~~I----1~'*~~~-~' ,cover plate as directed. 
"-Gasket {X4";;4'-0" long. 

NOTES 
I 

Reinforcement nat shown. ~~I 
When LL 4'-0" adjustable crest plate to be one piece. omitting I 

I I splice plate and vertical stiffener angles., , 
'-jx2j Bolt with lock-washer 

{Dio. x S"Anchors.--' and hex. nut Weld head 
to angle as shown.~'~: 

, , -{' 010 x S"Anchors 	 SECTIONIV>..'::( 	 J-J 
--- _'1'11====1 

,~ " ___---1I ~ "T 	 EI> ALWAYS THinK SAf.ETV 
'  UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


ADJUSTABLE CREST AND AIR VENT 
-L.-'----L------t--------------i----------'-~'-L. FOR SIPHON SPILLWAY 

o DRAWN_ _ '!!'-.30:...-.!:'f-,---R:...R...... _ SIJBMITTED _ ___________________ _S£CTION A-A 	 £L£VATION OF CR£ST SECTION SHOWING INTERIOR WALL .,.
o TRACED ___ §,_W,:, '!:!:... ___ RECOMMENDED _ _________________ _OF MUL TlPLE BARREL SIPHON 
en CHECKED ___ _______ APPROVED_ ____________________ _ 

C;HIt£~ CANALS BRANCHDETAILS OF ADJUSTABLE CREST 	 DETAILS OF {DIA.x 8" ANCHORS 
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,.r------------~ 4" 'I
r---18if3'~'-~,,...'~--~2r,,-----+~r~ 

.. Conal or 
lateral 

:t ~ -JA 

I (~ 
I I 

I I 

I I 

I I 


I 

/ Operating rood ~ I 


I I 
LJ 

P LAN 

'-" Bor.~·/ 

I 

I" 

V~4 HOles~1\ 

'-f.J V l
i -'N 

o 
.1 J! 

SCALE OF FEET BAR DETAIL 
Not to scale 

~A =Stem projection aboveIF Pipe cop- t hondwheel hub 

/Bottom of weir gage 

I 

I I 

a Weir gage to face <[ 

---lFl(lFll----~+ -A 
:;: 2. and operating rood, 
~~____or_o~s~d~ir~e~c~te~d~._ 

IF Pipe-7'-o" 
long 

Bottom grade) 
of weir pool 

Plain concrete 
anchor 

Weir crest 

H=Meosured 
head on weir 

NOTES 
With weir in fully lowered position set zero of weir gage 

below crest of weir a distance equal to A. 
H ror any position of weir crest equals weir gage reading 

minus stem prOjectIOn above hondwheel hub. 

SECTION A-A 

,til U-Bolt Round bend 

Galvanized 
 2-Required -'~ 

Hex. 

o ALWAYS T~InK SAfETY 

Ii" Standard streng th steel 
pipe with cop (Pointed
see specificotions)--------/ 

Bar 4 x ~. Galvanized. 

See detail 
 UNI TED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


Weir gage. see 40-C- 71./ 

L=I~O" ror Qo€4 


L=/-O" rqr Q >4 


WeiR GAGe INSTALLATION Q z l!5 e.F-s. MAX. 
SECTION 8-8 

DRAWN____ ~.!-.:_~·__ _ SU8MITTeo_ ____ ~ ___________ ____ _Not to scale 
TRACED_ __ ':'.:. §~'5- _ __R£COMMENOED _ ___ ___ _____________ _ 
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--------8'-0" Maxc------l 

----16' -0" Max, ----->1 

\==:~~~~~==41 '" ~ 
~~ 
~""-1-""~"

" 

-<- - - ,- - - - - Fence sholl be compa,-able 

to existing fence - - - - 

I I I 	 II---- --Fence sholl be comparable'L I I 	 foexistingfence------>----~ 
8' -0" Max 	 Timber panels svmm,l'

'--::t.~~ i -- ----" " ~----- about waterway <f-- __ '., 	 K--- -----------12' - 0 ~------------,..: i 

"- ~~__ ____4 x 4 Broce ", _____________ -------------------i-sPan--- ___________________________ : __ ~------- t24'~'4-J< 2 :~~a:~:e N:w~s~~~e ,r ______ 8' -O,:Max----~ 

~~~~~:FT;l';:'::~:T ..........; 	 T;;,!',;:~:5' ······',,'wfmml "~~ 'w '.m': I 


~ --------- 3" I" Min sag =iospan." 	 -<0, ~~ x4 Broce 1<,-------16'-0"Maxc---------l 
,1' 2-j6 x I;; ~traps eac~ p~nel; attach ~, -c ,,-, ~~ 


2 Strands No, 9 gage __ ::_\T,-!(]-~~~~-W~~~-2---t x4 bolts ,~'J"~~e-,,_ap_e__~_, _______ ",:,. ," ~"-- "
galv, wire, twisted'-- '--------------------r ' , 	 -, ,'- "-

Sq~~;~e~,u::;::::1.// _~ !------~i''E;d-;;Tt-;~;itu~nbuckle'='--:~----- -- 'i' I ~ ~ 'l-~ 

S:::~;~~h~d~~~Jt~in,! ~·~-r:r',NWS ---- ------ , J A~~_~~~~%L~~~IL_-~:_-__~':Ln_~ 241"__" ''l-~~:~~~+ I '" ,0 

31" Max, Thickness fi'MJi') 	 1 :':------;z;i ~- Widen to accommodate gate ------->-1 ", , ~ ~------8 -0 Max,-------l-I 
~ f'<) -.. __ y ...... , + :or. I 

_'L "-Side slope of canol -----------~-lf----- ''',,- ~ 

lX4"@llcen7"erS,4req.foreoch,/! '-B"Min.tOf2 
I1 

Mox. \ --------- ',~ + 
ponel;naJlfoi'xa"ottop----// : : \, --____ 

STATION b h T !08M 
ROAD 

"'- :.t-~'~' 

x 

.J, 

'.-<----------------- b----- ---- - ------>' 	 "'Typical original ------ ___ _______ --" __ '-".,~ 

TYPICA L FENCE CROSSING 	 ground surface ------------_____________ "",,- ~~ 
I 0 ----__.. "- ~'l
) ,I -........ ----....... "-

SCAl E OF FEET 	 -----~ ,--See draWings of standard 
"I barbed wire and wire------------ ---. -4~jI x----!:.... mesh fence, (Barbed

"i::, wire shown) 

I 	 il-'i~fi'x/f Steel strop 3", 	 FENCE CROSSINGS 
__ ---- ----	 8 W, re rope--_ I ::~ I 

____Lf 
'f fx 4" Bolts with hex, \" Strands No, 9 gage

nuts and washers--------.~<'· 'r 	 galv, wire twisted
" .L 

'", 

l'x 8" Panel tap/ ---~ 	 NOTE S 

SECTION A-A 	 All posts sholl be placed with butl end down 
o 

!, ,! 	 Chamfer top of posts as directed, 
SCALE OF FEET 	 Staples sholl be No, 9 gage and I~ inches long, 

Mortise all braces I" and fasten each end with 2-20d spikes, 
Ends of bracing to be creasoted or pointed with white lead point, 
Posts to be placed in undisturbed earth or compacted fill, 
Posts not otherwise shown will project above ground surface 

4'-0:' be embedded 2'-6"min" and have a top diameter of 
,01 7 

11 

minimum. 
All hardware to be galvanized,

Ar>
'f Coble CIIP--·,.J , I \-'- -<f Coble clip 

I __ 2."X 11" Steel strops /Attach r wire rope to eye bolts with 
1 If' _ " 16 4 _I r,/ thimble and 2 coble clips at each end,j -L--i==d=bft-=======rti=i~hs.=====

/' ~-'-Corner post top dla IT),,---r~~ 	 , 
____ / '(Line posts-top d/O 4"mln -max spaCing 16'1 , 

, 

"----12---->,<----12----

: 
->-!3" ~ 

,.,0 
i·----Panel lengths may be varied where 

required tv fit conal cross section. 
Strap hangers at 24" max, spacing <it> ALWAYS TlIlnK SAfETY 

--1--____________________ 
'I"L "I->+2 UNITED STATESTYPICAL PLA N OF FENCE CROSSING DEPARTMENT OF THE INTERfOR 

BUREAU OF RECLAMATION 

1-~o~ 

~------il'~aTj------

EXisting fence---

~w__ __ 

DETAIL OF FENCE CROSSING PANEL 
1 0 

I ", !!,,!! 


SCALE OF FEET FENCE CROSSING 

ORA WN~!!'~~:.~·_ __ ~ _______ ___SUBMJ TT£ 0 ___ ________________________ _ 
o 
lC TRACED_t2:.'!:.~:. ___ ___ _____ RECOMMENDED___ ____________________ _ 
o 

CHECKED____ ________ _____APPROVED____ ___________________________'" 	 CHIEF, CANALS SRANCH 

DENVER, COLORADO, 

mailto:lX4"@llcen7"erS,4req.foreoch
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DETAIL OF GATE CLOSER 
NOTES 

Maximum length of fence without a corner post, end post. 
gate post or 
brace posts 

brace post sholl be 1000 ft. Additional 
sholl be placed where directed by the 

contracting officer, 

Line post, 
I 

__, \ : 
4'-6:'_ 

.~ 
4'-0\ 

Line post"." I Fence on curve sholl have brace posts spaced as follows: 
Curve radiUS less than 500 ft., every 2nd post 
Curve radius 500-1000ft., every 5th post 
Curve radius over 10 0 Oft., every 7th post. 

I~ 

PLAIN PANEL CORNER PANEL 
END PANEL 

(BARBED WIRE TYPE FENCE) (WIRE 

END PANEL 

MESH TYPE FENCE) 

<I> ALWAYS TWInK SAfETY 
UNfTED STATE S 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

WIRE MESH TYPE FENCE 
TUBULAR METAL FRAME GATE AND ADJOINING PANELS 

FENCING DETAILS 
STEEL POSTS 

f<'''--12'-0'' Mox.'-

I 
I Gate post'''-., 'Std. tubular metal frame gate 

"---8'-0" Max, -- -----0-1 

/Gate post I 

2 ,Strand, No, 121 gage 
golv barbed wire 

/--Ground surface 

t ---~~Wndf~/~w_--------------------_, 

with 

---~-*--+-~--~-,~~,~~~+-~~ " 
/

,,' '~\",o\ !~.~u.... '.~j . 
-""-"*--><-&~--->tt->--++t H'>~->-

*-~~~~-*-,r_~~H 

-~~ l( E E:~ .~_--~ -I!---~c_f,'I 

3'-6" Min.-
3"Min. -' 

, , 
t-<-t:,-'::- I 

"~_!6" D;O:--,,_:-;?-~ 

PANEL 

'·----32", No 

'---12'-0" Mox,,-,,------->-j'-< ----- 12'-0"'-----------'----- ->-' 

2- point barbs not more r . Gate posh" ' :-<------4'-0"---~>_! ,-2'No. 9 gage golv . I" 

than 5" oport,"-,,__ .•, r I: , , Gate closer, ->; ,K:-42 / wire loops',-,-Line post 1/ 

post see Detail'; ,: ,,--/~ 

J,- - \ 

*---<-++"*-~.-~--..-..: ~
~~ co ~ 

-' "Q 4;-0,;' For barbed wire type fence>,,_'" ~ 4-6 For wire mesh type fence) '\Ground surface'·, ~~ 

----v-o. -----~"~:.~
"':::;, 

3,'-( For barbed wire type fence~. ' 
4-0 For wire mesh type fence -, : 

L __ ,,_ 

:/
,3-6" Dio, 2" pitch spiraled 

loops of No, 4 gage 
END 

(BARBED WIRE TYPE FENCE)PLAIN PANEL CORNER PA NEL 
Ground surfoce __ 

BARBED WIRE GATE AND ADJOINING PANELS 
BARBED WIRE TYPE FENCE r Golv. round smooth 

3" Min, 

;Weld., 'r~;::=-<:;;:=f====s=t=ee=l=b=a=r=·=,·'="~i===::r:" 
#5 GDge 9alv'e'--~~, ~ " ':" 1-<----- --- _._- 20- -- - -- - --->-l ~-t;~-:-: I,-j

wIre ---.--/ I : ~~ ,,-----,,24': "~---16" Dia.---, __~_~;r-~: ,~ __ t , -.:J 
A #5 Gage 

SECT/ON A-A BRACE POST 
~" Galv 

o DR A WN_D-.:. ~!.,"!.____ __ ~SUBM'TTE.D __ _______________________ _ 

ci TRACED_L._, ~·5~ __ ,___ RECOMWlENDED _ _ - _ - ___ - - __ ._________ _ 

CHECKED_ _______ __ APPRO VED_ _ _ _ _ _ _ _ _______________ _ '" CHIEF, e,.,H,ALS ."'ANCH 

DENVER, COL.ORADO. 
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I 

4" Round wood 
gate stay, 

r--
, , 

,I 
o 
-;;,.,,, 

I 

"-6" Ave. dio. 
cedar post 

'" "--Mortise I" and fasten 
with 2-20d spikes 

Broce corner posts 

, 
i 

32'; No. 91> gage golv. wire stays", ~,-----4co,,---,L>!, ,2-No.9 gage gal v. 
, / wire loops stapled 

I I \ 1 4i':"l,.l k- f tv post
r----4'~O~--->i //// \ lGotecloser, :1 I J-----T,

\ I see Detail, J __ I I. l\ 
\ I \ ::. I 

-!L'J!.;r.'\,QTe#""'~~-X~~ 

___ _ - - ---12'-0''--- -
both woys--------/ 

PLAIN PANEL PANEL ADJOINING CORNER PANEL CORNER PANEL BARBED WIRE GATE 

,
:1 

I // 
I /.. :' ,t, :,=: 

,--x '--x--x4-r--<--".-

, 
No. 9 gage golv.) 
wire loop----" 

-- ----- - -- - -- -- - - -~--- ______L 

, , 
:?:.~ 
t\J,~, 

BARBED WIRE FENCE 

,r~" Galv. round, smoothx- :' steel bar 

? i~---- ~'-2--St~;;;d~~~-/~i-g~;;;;:t~~~~~~·-:;~;---- -- --- ----t- -'-;"-';i~.-t~;~~~.-- - - ---- --16'0" MOX·--~~x-;"~~~;"-Br~~in~~+~,----- -~--~--a'-o'~ - - - --- --~t' :lL~=:;i;:========::::::f==,
I / with 2-polnt barbs at 5"Max. ( cedar line post / '\ /_--7 Min. tvp dfO. 
 - - - - - - - - - 20 I~ - - - - - - _~ 
I! I \ (f4'~ NO.9~ gage ~ ! f________ !! __________ I /'/4-: No 9f gage (~: cedar pasts-------~ ----IfIf 1_ _-- _ -- -- -24"-- - ---- -- - --~ 

£ J
• __ -7---------a-0 ----------[ galv_ wire stay 6~ _i. __ 1:7 a 0 i " galv. wire stay \. ~ :u 

-<: A"1 ~ ~--.--.--.--. ,--x--,--t ~>4' :s fff-"--'--'--'--~'±~--'--'--/A;t.----:.: II " _I)I, 

r __- If--X--'--'--'--' '--'-_'__Jl~X II'--.--,--x--,_____ '--x-_x__'1- ( lI-lI--'/.~;r.f-+._1 SEC. A-A 
"': -~ ;(__, __, __, __x__ , ,--. I:~ )1,--'--'--'--'---" ,--'--1\ /';:~ \ y;--,--,--'---tr+- ~ 
J / I :'" , ,
I YL \1 : , , 

Weld-, 
#5 Gage ga Iv wire _, \ 

Weld~ , 

~ ".,-''''''''''I}" ,,'-" ..~~"""" I ~:~,:'''''-:'''.:.':-----------~:'=~', ~''''If'''';':.~ 7-Bar 26" wire I Ground surfoce_/-f '" ---~If Long, Na. 9 £o! "',.:= ---~Martise I" and fasten' '_"', ,,'._"' DETAIL OF GATE CLOSER 
""'" mestl fencing-/ t\J/'" with 2-20d spikes---/ ~ ,"" gage staples y"" t\J:~ 

NOTES3___ "'::":'-:'6" Ave. dia_ Brace carner ;1,- ___v, 
cedar post post both ways-' Maximum length of fence withaut a corner, end, gate, or 

brace post shall be 1000 ft. Additional brace posts sholl 
PLAIN PANEL PANEL ADJOINING CORNER PANEL CORNER PANEL be placed where directed by the contracting officer 

Fence an curve shalf have brace posts spaced as follows: 
WIRE MESH FENCE Curve radius less than 500 ft., every 2nd past. 

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

Ends af wood bracing to be creosoted or painted with 
white lead paint 

I
All waod posts to be placed with butt end down. 
All woad posts tv be placed in undisturbed natural ground 

__ -4" Min. tap dio.~:~ ~~~:-;,~B'-O"----------- -1 __ ___7" Min top dia, cedar gl;~L;:::~~~:-g::~-s~:~~:>\ ~- ------ ----~ ac.o'~ --+---- ~-~ or compacted fill. 


_Mort ise I" and fasten -';/~'i- cedar line post 
 For fencing and gate installatian at fence crossings, see 
i 'cedar line post " \' 4 Min. tap dfO. ,/ with 2-20d spikes--_ ,, -;,---- /" Std. tubular _metal \, ----x.- cedar fine post-"" 
: Mortise I"and fasten: /-12 Lang, No.9 gage staples frame gate '\ \ l_-Mortise I"ond fasten " 

, 
I,I 

" 

r---=:+,,..-,,-:-4_"--jX 4" Brac in g 

with 2 20 d spikes 

" 

411X 4/1x 8'0 11 Bracing-, ,/ 
o 

,-,-,--,'----,-"'. I -~E'--" , 

I 

,- _,--.J : (_Ground surface , 
, 

;.\.~;,l·~ '~6" Ave. dia. 
t\J,~t\J:~ cedar post ___L 

-"--- ~ ~LIIIAYS Tl/lnK SAfETV 
UNITED STATES 


DEPA,fiTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


BRACE POST ON CURVE 
Martise I" and fasten 
with 2-20d spikes----/ 

FENCING DETAILS 
END PANEL WOOD POSTS 

/ with 2-20d sPIkes -- - --- ' , I ~S=;;=;;::::;=;:::;::;::;::;::;::;~~;=;::;=:;::;::;=:;=~::;=;;::::;!;~ ~' 
,--,~ ~,---,-><----,-<iT~'...'J4f~'bfc,. ,': 

4"x4"Bracing---, 
~~~~-~~~~~~~~~~~~~~~~~~~~~~~*_~~~_1~~~~~~~~~~,----,~ .-----. 

END PANEL 

1+C*"-¥---¥--1I--1I---1i:----1I'----\lYif-C'!f--!'P¥+II!i:--¥--'i:----J(---'I,----\lc---Jt-c*"-l(---¥-+-Jif1H t--t-M'--"'--,___ 

(BARBED WIRE TYPE FENCE) (WIRE MESH TYPE FENCE) 
DRAWN_f!·~.;.~·_______ SUBMITTED ___ ___________________ _ 

o 
Q) T"RACI!D_~ =.~:",-!..~.___ RECOMMENDED ___ _________________ _TUBULAR METAL FRAME GATE AND ADJOINING PANELS 
ciCI'l CHECKED __________ APPROVED __ _ - __________________ _ 

~~D~E~N~V~E~R=,~CO~L~O~R~A~D~o~,----------~e~"~'.~F-reA~"~A~~~~--------__f 
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Compacted -: '.0: 

EARTH 

NOTES 
Backfill over pipe shall be to the original ground surface 

except the minimum shall be 3 feet and the maximum 
shalf be 5 ft. for class A pipe I 10 ft. for Class B, 15 ft. 
for Class C, and 20 ft. for Class 0 unless otherwise 
indicated on the structure drawings. 

Backfill shall be compacted as shown unless otherwise 
specified. 

o ALWAYS TlUnK SAfETY 

DENVER, COLO 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

PIPE EARTHWORK DETAILS 

PRECASTCONCRETE OR ASBESTOS-CEMENTPIPE 


EARTH EXCAVATION 
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t 
I 

/--Typical original ground surface--, 
/ I \

/ h- Do -:>I ) 
-~~~~~~~;=~~~/~~~==~~~~__~2~~1 I11\ 0 ~ \\. -f,-- I _-/.1../,' 

I "/II -~b III '/1 \\\ ~ -;-:-------r " z· I 
11 ~ (J. p. 1\ 

, . 11/ III III ~ III '\11 I I"'0' . . . 'M' "7'1 
. ": ~ .•'\\\. \\\ '\1'.' 3,0 In,-~ I --

)//0\\\ ' , 
~ . H!·~. ~_ 

:;;.0-..,,-,-,.._ 

Compacted 

\.. .. -?' • ";'/. 0 /// --:::/II77',-~ 
~ .{/; "/ ill \\.\ . ~ 

, B kf'll 'f' ~ "'0" , (.>--- ac 1 __ ......1, -,

.--....--_.:.... ._ . ,\\~r ~/ .:2: 
. '. '. II/ • := . f I! c . '. o· 

bockfiff----- ___ _ _ 
G /t,r \\\ 
'!II 1:/--, ' ' 

Remove indurated or other unsuitable 

NOTES 
Backfill over pipe sholl be to the original ground surface 

except the minimum sholl be 3 feet and the maximum 
shalf be 5 ft for Closs A pipe, /0 ft. for Closs B, 
/5 ft, for Closs C, and 20 ft. for Closs D unless 
otherwise indicated on the structure draw/nqs, 

Backfill sholl be compacted as shown unless 
otherwise specified, 

@ ALWAYS TlUnK SAfETY 
UNITED STA TES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

PIPE EARTHWORK DETAILS 
PRECAST CONCRETE OR ASBESTOS-CEMENTPIPE 

UNCLASSIFIED EXCAVATION 
DRAWN_~~'~'___ SUBMITTED_ .~-=~__ 
TRACED.I:!'.:..H..:. ___RECOMMENDED ~ ~-.::- __ --t--
CHECKED_~'__APPROVED,__ _ • ____ _ 

r~ ChiEF, CANA SRANCH 

DENVER, COLO. 
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.-'  Typical original ground surface -" 
/ \ 

I \ 

I \ 
/ \ 

I ' 
I 
I 
J 

Cradle required 
if backfill is 
compacted by 
mechanical 
tamping or 
surface 

EARTH 

NOTES 

ROCK 

- - - Compacted 
bock fill 

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

Backfill sholl be compacted as shown unless otherwise 
specified. 

• ALWAYS THinK SAfETY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

PIPE EARTHWORK DETAILS 
'RECAST CONCRETE OR ASBESTOS-CEMENTPIPE 

EARTH OR ROCK EXCAVATION 

DENVER, COLO AUG. 9,/967 103- 0-1058 
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ct 
I 

I~-Typical original ground surface- ..... \ 
/ L:-~->1) /-Crodle required 
I 2 I / if backfillI 

-~~~~~~~~~~~~~==__~~______~I I\\1'00 . - -_ I I' t d
'lit' III ~' ~\\O .'\\ , ~,: I I IS campac e 

·.;/.o//~ 11i--" I 'I h . I 
\11 = ,~. . ~ ~'~; I / by mec anlca 

30' Mm.--- I .~,~, It' .. 
. 1~'~'----Backflll--f'J/1 ~/I I amplng or surlace

'l_ -.!J/j/~\·Ui/~0 vibration methodsI 
I 10 I ,. . 

III I' ql ->: \\\ • III • I 

1/ \\ 
. ~, \ e"/' 

0$'. ;11 ,;'~>-/:/ 
. / 

Compacted 
backfill ----

11/ 0 --f II!I'I/I . Illoq· ----/2-:/
~aZ·-$;-!lIo'\'\. 

w~-"':-t~5~!1)iN::'::"~\\.lIfe, 

EARTH 

NOTES 
Backfill over pipe shall be to the original ground surface 

except the minimum sholl be 3 feet and the maximum 
shall be 5 ft. for Class A pipe, 10 ft. far 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. 

No compaction required for /0 inch dio. pipe. 
;;,'<:Compact backfill to i Do for pretensioned concrete 

pipe with diameter of 12 inches to 18 inches. 

~ ALWAYS nllnK SAfETY 
UNITED STA TES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

PIPE EARTHWORK DETAILS 

PRETENS/ONEDCONCRETE OR STEEL PIPE 


EARTH EXCAVATION 

DRAWN_~~·~·_ n_SUBMITTED_~C2-~ __ 
TRACED_T:f!,':'"-. ___RECOMMENDEoj;,.:...1i,-~ _ ______ 

CHECKEQ. a-(2,,!L _APPROVED_ _ /::J?~ __ 
if' CHI;;.~-;;A-r.~;-;'A~;-;;H 

DENVER, COLO. AUG. 9, 1967 103 - 0 -1059 
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-------~\\\G·O~,~~·~.~\I\~-70~O~·---
~__ . °1(/"'(J0 "\\ ~ . {II"

~\--Backf,II--,r /'/_:" \II. 
~ ~1. • ~ 

·f \\\ .//~~. 
W ...... {)~ \' 

)~,~;)I -Cradle required 
'1-:-'1"'-11-0""'.",:-.-,,,,:-."/"":";"""'0·,,-:-,,,·g-r if backfill is 

0.\\\ ,,\\. '" --:\I\'~' \ ltd b 
·/11 I/;.I\I/~II;- -'~I compoce y
(J • __ /C", . 

\II ,".>' ,,-I mechanicalijl ~ 
011 \' ~. "/I/D. "-I 

~ . ,,\ tamping or'II. Ille "-:

i ______ l'~~~-;;;-;'/c :,. =-.Th' _______ ._ 2 surface methods. 

Pay lines for excavation- .... L -t-<::-_7 ,7~ :'~+... -~\.----Pay lines for excavation 
1--<- -Do + / 0 +-,- t'~ 

/ I L---,05 Do 

Remove indurated or other unsuitable / L--- -As directed (SIlMin.) 
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 and the maximum 
shall be 5 ft, for Class A pipe 1 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. 


No compaction required for 10 inch dia. pipe. 

:>,'<:Compact backfill to i Do for pretensioned concrete 


pipe with diameter of 12 inches to 18 inches. 


o ALWAYS niinK SAfETY 
UNITED STA TES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMA TION 

PIPE EARTHWORK DETAILS 

PRE TENSIONED CONCRETE OR STEEL PIPE 


UNCLASSIFIED EXCAVATION 

ORAWN-'::,!!!,-B.~ ___ SUBMITTED_~'1j:~___ 

TRACEO_T:!"":"~ ___RECOMMENDE?Jt...=-_~__ _ 

CHECKEO, O/1~-': __ APPROVED __ ~ __ 
~)J CHIEF, CANALS BRANCH 

DENVER, COLO. AUG. 9, 1967 103 -0 -1060 
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In earth 
/§)riUlT!;}r,:--

for excavation 

DENVER, COLO. AUG. 9, 1967' 

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 1 10 ft for Class B 1 

15 ft. for Class C1 and 20 ft. for Class D unless 
otherwise indicated on the structure drawings. 

Backfill shall be compacted as shown unless 
,I, otherwise specified. 
"'Compact backfill t Do for pretensioned concrete 

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

ED ALWAYS THinK SAfETY 
UNITED STAT~S 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

PIPE EARTHWORK DETAILS 

PRETENSIONED CONCRETE OR STEEL PIPE 


EARTH OR ROCK EXCAVATION 
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f 

I 
/--Typical original ground surface--~, 

I 
I 

/ 

o 
"

"-\ 
-~-::>-I I 

I 2 I I I 
7ll§jJmi~;-ii}'~c==~=,=1===-:=---r-~_-=-_-l1, ",--1- 1\'fIt '\\Iol/~ --' __ 2 :1 


'" ':0 '_ ' c2: III '\\\ ' 1 

" '" 1/1' Q, I 1 


'111,'0'1.1,0 III Iii ~ 3 I M'n ~ 
 1--\\\ .0 I ,----- I '\\\ '0", '/// \'\"7'///'
\\ ' III ' I '" & "" '" ,\11 ' ,~\\\'

1.. '\ . --:""\ . '01"/ .~ 
-- o---Backflll---( =- , 

(// I' , ~\
f\ll 

1:1 __<, ''? <> 

,llIe 
0\\\ % 

a '//1 ,"'" '11/: ,
. ~ -0' 
'. I, ' iI!' 0 

.·.·lll I' J 

, ,1.0. 111;, I I 
, .' ,\1\ ,,,,"'o+' __ '/ 1 

", 2' \ 

, ---------~--pay lines for excavation 
'~- 2:/Pay lines 

EARTH 

NOTES 
Backfill over pipe sholl be to the original ground surface 

except the minimum sholl be 3 feet;unless otherwise 
indicated on the structure drawings. 

Backfill sholl be compacted where required by the 
specifications. 

~ AUI.IAYS flunK SAflTV 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUR,"AU OF RECLAMATION 

PIPE EARTHWORK DETAILS 

MONOLITHIC CONCRETE PIPE 


EARTH EXCAVATION 

DRAWN_~,1f!:~ :.... ___ SUBMI T TED __ ._cf"..!(1ze~__ _ 
TRACEDI,!!,!:4:... ___RECOMMENDE~'-"l1---,-~ __ 

CHECKED ~!.-__ APPROVED_ _ / ~~J __ _ 
CHI-;;'~~A=r.~~~~-;;H 

DENVER, COLO. AUG. 9,1967 103-0-1062 
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I 2 : 
- '\\1'///'"", 111---'-.0"' -'-- _ ~ 

'\II'Y" '1/1. /,'1' ~,' ---
" ,\11' \\\. 0 ' ,". 1 . . \\\ 

0"'. /11 . 'III' 0 30' Min----.:=;r,
• "I 

t_ 
- - -

\. 
~ 

--".....,~ 

.::.1° I ~. 
:~ 

\ ,,:': .11, ;-..!(' 
"'"'--'---c ." 

,
'--2:/':"~ 

1/ \ 

" 

~ 

I 
/-Typical original ground surface--,\ 

/ I Do \ 
{ '-<- -->1 I. II 

/-/2'/1
1 
I 

-"'---i-~~~--:-~_ 
11.1 '0,0 Iff 

\\' \\\ . 
. -::;- ~ 

'//1 ,- 

~y--Backfilh-·p
/;f I JI,J!o 

/:/_":",,"", II', 

III' 
, 0 II; 

//1 \\\ ' 

:,'Ii?: III.":; , 

, /.0 t-:< /
J 

-.!..:/ I 
2 \ 

-------'~Pay lines for excavation 

I 
I ',,---- As directed (6"Min.)

IRemove indurated or other unsuitable I 


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 nunK SAfETY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

PIPE EARTHWORK DETAILS 

MONOLITHIC CONCRETE PIPE 


UNCLASSIFIED EXCAVATION 

DRAWN_ ~:.'If._B._ _ __ SUBMITTED_-Gf~}!;~__ 

TRACED_T:..,,!.':I:, __ RECOMMENDEcr31::'_ _ -,'~-
CHECKED r:kt!k __ APPROVED_ __ ~~J__7..Y· CHIE;:-~-Z;Zl.-""f:tR-:a.'='N';;H 

DENVER, COLO. AUG 9, 1967 103-D -1063 
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/ 
/ 

I 
I 
I 

/-Typical 

AUG. 9,1967 103-0-10 

EARTH ROCK 

NOTES 
Backfill over pipe sholl be to the original ground surface 

except the minimum sholl be 3 feet ;unless otherwise 
indicated on the structure drawings. 

Backfill sholl be compacted where required by the 
specifications. 

o ALWAYS nllnK SAflTV 
UNITED STATES 

DEPAFlTMENT OF THE INTERIOR 
BUREAU OF RECLA MATION 

PIPE EARTHWORK DETAILS 
MONOLITHIC CONCRETE PIPE 
EARTH OR ROCK EXCAVATION 
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,--Original ground surface . __ /_-COriginal ground surface 
~ _______________________ Payllne for compacting backflll----

',~,---,:::.:Z~-----------------------Maund or spread as directed or 
backfill to limits shown on profiles· 

- __~7-------------------Compacted backfill where shown 
/ on the profiles or where directed-------------~-'", 

__ -- __ -- - ------- - ------Pay line for excovatlOn------- ---________ _ 

Compac ted backfill on out side 
of horizontol curves--------------_, 

.,,,---1 __--Cradle required if compacted backfill for !~"~~,:r--.,,' // bedding by tamping, rolling or by surface 
, <>.''4-!----'-- ,f"-----4-F'e:mc::?1 c::,~~"'-" ,/ vibration Cradle not required if compacted 
I C::j t c::i 

~ <:) ~,' backfill for bedding is compacted '~Q.~ r~-~ 

Compacted backfill v ' <:)'", / by saturation and internal vlbratlon- •• 


C;S ? I~"?: ~~'~':)"?:;""11 ~ I 
for bedding-----·<}___-::L_____________ __ - /, :~-,-~J--i--t/ "'" L LJ:~<_" ~. , , __t ___ Compacted backfill 

_______Overexcavote In rock or In unsurtable ""L_/ 1-1. Y-.:>..2:':.::: -~~:;~;:;:=::::-~~~~~ for bedding
Payline for compacting L,: -=-=--~==-=-- /-/-'--~---~21w::..._"_~_-_~_-_j,--'::o'~-.:':I-----
back fill - - - --- __________--t--_ materrol as directed and replace --------t:~~----'w------ ----i----;,----Poyllnefar compacting 

, , with compacted backfill --------------------------- : 2 : _~ backfill 
1-<-- - - -- - - ----w-- - --------~ ~------------w-------------'>-1 ~t.o 

TYPICAL TRENCH 	 TYPICAL TRENCH 
STEEL PIPE 12" AND LARGER ASBESTOS-CEMENT PIPE 12" AND LARGER 

PRETENSIONED CONCRETE PIPE LARGER THAN 18" CONCRETE PRESSURE PIPE 12" AND LARGER 
PRETENSIONED CONCRETE PIPE 12" TO 18" INCL. 


NONCYLINaER PRESTRESSEa CONCffE TE PIPE 

CYLINDER PRESTRESSED CONCRETE PIPE 


,_ --Or iginal ground surface
Pay line for compacting backfill -'" 	 NOTES 

, , If compacted backfill for bedding is compacted by tamping, rOiling or 
surface vibration, the trench width, "w;' is the minimum width allowed. Mound or spread as ,',____:;:;:'),..-\ --;,' 

directed or backfill 

I 
I 

- __ 
--, 

r(/- ---t"'-'7:~~"",-.-'--1 

. ~ ~;. --tt-~"'71-
.~ 

' 

;,..,;;;;;,,~\---.J--'--+-==""iC~""'1I11111"1r_ If compacted backfill for bedding IS compacted by saturation 
and Internal vibration, the minimum trench width is Dp + 18~to limits shawn on profile) 

Dp and w given in table are used for calculating pay quantities 
,, 	 for all pipes. 

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

--i--Campacted backfill where 
Paylines for backfill wi/I be the pay lines for excavation except

shawn on the profiles or 
the volume of the pipe based on the diameter Dp will be deducted,

where directedPayline for excavation--" and except where depth of backfill is limited as shawn on 

PIPE I,D, 
INCHES 

Dp 
INCHES 

w 
FEET 

6 and less 1.0, +2 2.0 

Over 6 thru 18 1.0 +4 0,083 (I.a +24) 

Over 18 thru 24 1.0. +4 0,083 (1.14+40) 

Over 24 1,167/.0. 'p.083(U67LD. +36) 

the profiles
Compacted backfill an 
outside of horizontal curves-,\ 

r UNITED STATES 

DEPARTMENT OF THE fNTERIOR 
t:::lQ.. ~ BUREAU OF RECLAMATION 
f'..... !" 

STANDARD DESIGNSt_L~;___ __ j Note: .083 = Conversion factor inches to feet, 
PRESSURE PIPE 

Overexcavate In rack or L--f-T~ -:-c.- - -- ....:1-=--::..:j::_-_~----Refill with uncompacted 
.. . " ';-"L ,,-" ,~ select materrol TYPICAL TRENCHESIn unsuitable material r--~--'- ,-'<--'- -------j ·S 
as directed and replace '_/: ,: -----'w-----J ,~ 
wtfh compacted bockf"I-~-'" L---~~/---_--w----~-------.J ~ 

DO TO Dp AND FORMULAE FOR W. 
Payline for compacting baCkfill-------~YPICAL, TRENCH 

ALL PIPE 10" AND SMALLER DENV~R. COLORADO. MAY T. 1ge~ 40-0-(5036
COMPACTED 8ACKF1LL FOR BEDDING NOTES. 
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" Bronze cop screw and washer. 

"N.C Round Head brass machine screw, brass washer 
and brass rut. Tighten Gnd stoke. 

-Flap vaive weeps Brass disk r minimum thickness. 

-P'astlc companion flange 


8· ,rx3" Slots, 
each band, 
equally spaced 

construction 

8" 

~Conal lining 

8" 

See 

j·r I. D. 010. 

for 

<t-----t---Conlcol alas tiC 

r Thick Neoprene rubber flap with Shore "A" 

Ourometer of 50 to 70. 


® Plastic companion flange. 


®CP0® 
Compacted sand filter materlOl, , I 

table for gradation ' 

plastic pipe nipple 

Compacted coarse 
fliter material See 

gradation 

Alternative cop 

/-[xcavatlOn pay lines 
'"Y 

aggregate 
table 

i 

!" 0 0 Washer ~" thick --

_I 

TYPICAL INSTALLATION 

'Threaded sockets 
for cop screws 

Vibrate to ensure filling of 

voids with concrete

- Strengthening fibs 

SECTION A-A 

GRADATION OF FILTER MATERIALS 
FILTER 

MATERIAL 

PERCENT (BY WEIGHT) RETAINED ON STANDARD SIEVE 

:No 200 No. 100 No. 50 No. 30( No, 16 No.8 

~d~______ +9:~7-,-I".O".O+,,-93-97 74-85 .38'7°115-45 5-~ Q~5e-_ .t---- +-_ 
·Coorse I\ggre:-'gc:o.:cte+__t--_+__--'f___~95-IOO 75-9060-80 40'60 20-35 0 

FLA P VALVE 
DETAIL OF PARTS 

~ RLWRYS T~InK SAfETY 

'..J{\;: TEe. STATES 
OiJ'ACfT."AENT o,~ THE INTERiOR 


B'.JREtJ.U OF RECLAMATiON 


STANDARD DESIGNS 

FLAP VALVE WEEPS 

DENy'LR. CO~ORADO 103-0-1044 
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d 

0-2' 
2'- 6' 

Over 6' 

Extend sideslope to original ground \ 
surface where 0 I.! M Rood is not required: 

Increase b and change b -f-----------~ 
sideslapes to f:1 in " " 
rack as directed.--- Jo 

- I 
I 
I 

G 

3.0' 
6.0' 

B.O' 

r< - - - - - - -vy,-  - - - -  -::>-1 

Or 0 I.! M Rood width 

SO. 02 
-->

Berm of 5'orI2'ot 
borrow pits as directed; 
see specifications." 

Compacted , 
,, 

embankment-' "Original ground 
surface 

IN THOROUGH CUT IN FILL OR PART FILL 

TYPICAL SECTION 

THIS OFlAwlNG SUPEFISEOES OFlAWING NO. 103-0-705 

~ ALWAYS TlUnK SAfETY 
UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

TYPICAL UNLINED SECTION FOR 
CANALS AND LATERALS 

DR A VVN ___K_" g:. ~.:. __ SUB MIT TED __________________ _ 

T RAe E D __ ~ :. \(.. _0.: ___ R E C OMM ENDED _ __ ______________ _ 

C HE eKE D _______ __ A PPR 0 V E D _ __ ________________ _ 
CHIEf' DES/ON/Neil "Nil/NEE" 

DENVER. COLORADO. 103-0-828 



123 

I 
-----i---------In fiff .---------~·-lir-·~-------- In cut 

~__ criginal ground surface_____ _r--Bank width--1 

--; .. 0. 7 
, ~------------/~~".~~ 

Compacted earth lining 

TYPICAL EARTH LINED SECTION 

TABLE FOR EARTH LINING 

d I t/ t, 
2.0'or less I 1.0' 3,0 
>2.0'to 4.0'1 1.5' 4.0 
;"4.0'to 6.0'1 2.0' 6.0 
Over 6.0' 12.0' B.O' 

NOTES 
If lining material requires a protective cover of gravel or riprop to prevent scour 

or erosion, excavation shalf be extended to provide for the designated thickness 
of lining plus the grovel or riprop cover. 

For freeboard, see owg.103-D-341 (Rev.3-10-60) 

OCT. 16,1967 
103-0-1043 
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Notes: Graph based on Manning's formula, n" .of4 

Depths shown (Ire wa ter depths. 

w 
(L 

The slupe of the section should not exceed 
recommendeu' maximum s/rpe to insure 
that critical velocities will not be 
reached with a grade departure of .f' 
and Mannings n based on .011 . 

~ .00101=_f----, ITf t 
--+----'--+

(f) .0009 r--,----j

.ooosl=-_ 
1

:± 
.0007 

r--I-

--:-f-----c---i-- +rl-' 
-:f-~- -+-+---j-,..,-: 

i'" 0 .::-t= - - :t~-;=. ':;=;t-; --I -I 

Ii 

--+

, i 

150.0002f-~~ I - I I ! i ! i~-L. ~~_I~_bg~~, _~i.9ih.J_~_L _L~$ ___ I~CT~._:=~7_:;:~___ I-=t.:: _~.'~i'_b.92e..\'Ii.9.th_ h ' -:.:.ft'= --c-+-+-+-++-t-t-!- 40 60UNI;~D :~A::SIOO50 

--::-~== __ il-ll 1-.:::. ~t IXi:I'I I,jiI .: :. ';, ;~O' to 1'%OI~'de~th! , t --=~;tt~Lt,", i ::;;1, :. Ii LOO: t~ ~.~}o' de~t~ I _)!- -----t-+---+---jH---+!+_+-t-l-.L:++-- i+ DEP::;;;~r::~FO~:C:~~:~~~ORI,; '. 

- -- j I I:, ,.I_! I I!. -U. -, Htl .' --~ t- , :. ! I' ! J! / ' 1 STANDARD DESIGNS,t-t-+-J--+,++-+-H-H-',-r-+ti

J-!- --- I ~i:!- 1I11j1:[II :l_j,y.I.,- - [I 1[: ::! j'!: I; I .:~ I T - /1-.- I;:: I I I ';=;Drrl~~1I-1~~iJA i I II ~ __1__ i'!i ~ !,. !, i ! I~. ~l-_".-. i=-~,: i++-t--H-t--H-J-H,-H: PROPERTIES FOR CONCRETE LINED CANALS 

:+ ~ t:jl!li~ i1tl"II,11 I I -~j LI l-t1'II" ,~I-~Ii-~jy' -ll,-;:~-c-: Jrt~~,_ H-++1'.!IJrill"t:-I--- _]] rT1i i STANDARD SECTIONS A-i ANDA-2 
II: 1 : I' III ! ii, }' I I ,,; I I , ! ! I I' InT! i: I I! ii IH

j 
t

li,0001 L.....C--L.....L......<--:.2':-'--'--'--'-'--'--'--'-'-.-=-3--'--...L......<'--'--.-'-4..L-c-,--"-...L.5-L.L.L......I.6~'-'-':.7.L.C.J...l..l..S.LL.l....l..L9~1L-.0~~---'--'-'--...L1.5--L.....L......<---'--'-2...L...L..J/....L....L.L-'--L~3L.......L.--"--'~-'4---'--~~5':----'...w.:"-6.l..Ll..<L7L....!...Ll..S.LLU.Ll9L-LLI0----'-----'----'----L-IL5-L-L-L.-L.!20--'---'--'-.L..LLLJLW DR AWN __ J~0, G, ____ S UBM' TT E 0 _ _ _ _ _ _ ~ ____ _ 
30 

FLOW IN CUBIC FEET PER SECOND 
ADDED STANDARD DIMENSIONS ON TYP{CAL SECTION AND 

DENV~R. COLORADO OCTOBER 12, /'!#66
CHANGED DRAWING TITLE 
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DIMENSIONS 

,..F'eeboord, see Dwg.103-0-341 

SECTION 

8-2 
8-3 

8 -4 

8-5 

8-6 

a b e Min. e Max. 

A 
Water depth (d)--- ____,..: 

W 
0. 
o .0010 
--1 
(j) 

f-+-+-+-+-+--i--H--t-++ 
r--r-- -

.0001 
1 2 3 4 5 6 7 8 9 10 20 30 40 50 


FLOW IN CUBIC FEET PER SECOND 


6 2 67 ADDED STA.NDARD DIMENSIONS ON 

o '9o.J!j TYPICA.L S£CTfON AND CHANGED ~-~~y ADDED NOTE DENVER,COLORADO MARCH a./9601 I 03-D- 6 30 
1 DRAWING TITLE 
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Anchor trench for 
prefabricated shee 

"-- Buried membrane lining 

,, 

, 
'-"-' ,, 

if 

I 

NWS.-''l 
~~==~===±~'~-~-~~F~-~:~ 

--:---I-~ 

236 C, 5,5=2;1 

, 
- --

--~\ 

,/-- - ----- R---' \ "'-', Ret;II~~ ..... , 


/'Lining freeboard 
, ,-Original ground surface 

\ '\ f"'- i---- nolle ""'-. / - _:?i" 

_---~,- /.'~ lof /-/--Anchor trench for 
~_------ -, Y / prefabricated sheets 

V 

, cover 
"-Earth cover 

.' , 
~'<" - -I------~ 

'",~--- Firm, relatively smooth surface 
,~ 	 193C,5:5=22:1 

162 C, 5:5= 3,1 

SINGLE LAYER COVER 	 DOUBLE LAYER COVER 

TRANSVERSE SECTION OF WATERWAY 

C= 10'+ Ii ; Where C is in inches and d is 

water depth in inches. !l2"Min.' 

Protection·, 

Waterway invert\ 

LONG I TUDINAL SEC TION 
MEMBRANE AT STRUCTURES 

LONGITUDINAL SECT/ON 
METHOD OF ENDING MEMBRANE 

,~------~'~-R 
, 

, , 

~ 
,,,' : 

A-----:1<_ T ~~ 

~- - - - - - b --->--~ 

b T 

s ,s • 2:1, R=4.2360B T, 

i1WP=.00850 R, A=.00425 R2 
S : S ~ 2";: I, R=5.19259 T, 

i1WP=.00466 R, A=.00233R2 
S, S =3, I, R=6.16226 T, 

i1WP=.00280 R, A=.00140 R2 

R 2!JWP 2A R 2!JWP 2A R 2!JWP 2A 

2 1.0 4.24 .07 ./5 5.19 .05 ./3 6./6 .03 .11 
3 1.0 4.24 .07 ./5 519 .05 J3 6./6 .03 .II 

4 10 4.24 .07 .15 5./9 .05 13 6./6 .03 .11 
5 1.5 6.35 .11 .34 7J9 .07 .28 9.24 .05 .24 

6 2.0 8.47 .14 .61 10.39 ./0 .50 12.32 .07 .42 

8 2.8 11.86 .20 1.20 14.54 .14 .99 17.25 .10 .83 
10 3.5 14.83 .25 1.87 18.17 .17 1.54 21.57 ,/2 1.30 
12 4.3 18.22 .31 2.82 22.33 .21 2.32 26.50 .15 1.97 
14 5.0 21.18 .36 3.81 25.96 .24 3.14 30.81 .17 2.66 

16 5.5 23.30 .40 4.61 28.56 .27 3.80 33.89 ./9 3.22 

18 6.0 25.42 .43 5.49 31.16 .29 4.52 36.97 .21 3.83 

20 6.5 27.53 .47 6.44 33.75 .31 5.31 40.05 .22 4.49 

22 7.0 29.65 .50 747 36.35 .34 6./6 43.14 .24 521 

24 7.5 31.77 .54 8.58 38.94 .36 707 46.22 .26 5.98 

26 7.9 33.47 .57 9.52 41.02 .38 7.84 48.68 .27 6.64 

28 8.3 35.16 .60 10.51 43.10 .40 8.66 51.15 .29 7.33 

30 81 36.85 .63 11.54 45.18 .42 9.51 53.61 .30 8.05 
35 9.5 40.24 .68 13.76 49.33 .46 11.34 58.54 33 9.60 
40 10.5 44.48 .76 16.82 54.52 .51 13.85 6410 .36 11.72 

45 11.2 47.44 .81 19.13 58.16 .54 1516 69.02 .39 13.34 

50 12.0 50.83 .86 21.96 62.31 58 18.09 73.95 .41 15.31 

DETAILS OF BURIED MEMBRANE LININGS 

MAY 26,1960 

NOTES 
The gradation, type and thickness of fhe cover material 

is dependent on tractive forces and velocities in fhe 
section, and the type af material available in the area. 

I':. Wp is the difference between 2T and the arc length. 
To obtain the wetted perimeter for a sectian, subtract 

21':.Wp from the wetled perimeter for a trapezoidal 
section af width b . 

A is the area of the fillet. To abtain the area for a 
section, subtract2A fram the area of a trapezoidal 
section of width b. 

For freeboard see 103-0-341. 

103 -D-632 
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I' -1\ 
~( \ 

~~_ \. 
.;fl/ 

Point area 16"x 18" on ~oncrete with, 
two coots of traffIc yellow pamt.--------------\ 

Ladder rungs 

4" Min-:---,, 
I, 

h (-r ,,/"; ". 
r \ /' / 

.,,/" ./.tJ 
./' 

Lining thickness --" 
f. '\ 

1-0(- 7" I \ 

i ---"'

A-A 

f' Mild steel rod, encased in i" 
tube of 90 -/0 soft tempered 
cupro - nickel with 0.049 
inch wall thickness.----, 
( '\ 

------- 7"------->-l. \ 
I I 
I I - - - --_-- --1'--;;-----" 

_________~"",,: I // 

1/ ~ ~ 
/ i R--- ---'.:,..../ ~ ~: 

End 0 f 
stee I 

/ '\ 
I I 
I I 
! I 

2" 
I" 

I I 
rod---, I 

':.1Ql) 
-1-1 
~iQl) 

lvl ~I'" Y
I-l -+V_1_ 

I 

I 
: 
I 
I 

"-,,,, 
~ 

I 
I 

I 


o ALWAYS TlUnK SAfETY 
2-2 i' CHANGED RUNG SPACING AND TITLE 
D

THIS DWG. SUPERSEDES 40-D- 4848 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAM A r ION 

STANDARD DESIGNS 

SAFETY LADDER RUNGS FOR 
CONCRETE LINED CANALS 

Flatten end / -- A--,,--'1 
I Iof tube ----/ 

LADDER RUNG 

. y .. 

NOTES 
Ladder rungs to be placed during concrete 

lining operations,- located opposite each 
other of 150 ft. intervals on each side of the 
conal, and upstream of structures as directed. 

Ldddef' rungs are not required on sides 
of canals where the vertical lining 
height is less than 2f feet. 

8-i-+-67 CHANGED NOTE CONCERNING LOCATION 
D -&I. .'l' 
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Use two or more ladder sections when Paint area 16"x 18" on concrete with 
the required length exceeds 13'-3" 
 two coats of traffic yel/ow paint 


Min. operating water surface 

Safety ladder 
Anchors not shown 

5.0' Min. for water depth equal 
to or greater than 8.0'---__1 

-Concrete conal lining 

24" Max. for water rsym~" about If. 
depth less than 8.0' 

f---72--~'"iY.:ALLATION DETAIL 1"Dlo. rod 

Anchors not shown 

SECTION A-A 
LAOOER RUNG OETAiL 

IF'Radius 

Lining thickness (2f Min) 

1 

NOTES 
Ladders to be used on sides of conal where the vertical 

lining height is 2; feet or more. 
Ladders to be locatea opposite each other at 750-foot intervals on each 

side of the conal, and upstream of structures as directed. 
Ladders to be fabricated from steel or 6061- T6 aluminum. 
Ladders sholl be anchored to the canol lining with stainless 

steel expansion type or impact type anchors, subject 
to the approval of the contracting afficer. 

Ladders to be pointed yel/ow after fabrication. 
Anchor at center of ladder 

for sections longer than 6~3" 
(For ladders with 5 or 7 
rungs, offset anchors 5".)

CHANGED PAINT NOTE. 

CHANGeD NO TE CONCERNING LOCATION 

II> AUIIAYS TlUnl< SAfelY 
UNITED STATESfA""",, -q--t± 

DEPARTMENT OF THE INTERIOR{See notes.r~/T-~~ 
BUREAU OF RECLAMATION

LADDER SECTION 
STANDARD DESIGNS 

SA FETY LADDER FOR 
CONCRETE LINED CANALS 

D~NVIrR. COLORADO, .JA.NUARY 17, 19157 40-0-6112 
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I 
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I 
I 
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8~:;:",'___II 

I 
/ . , .........

I ..........
'G
1<-' 
f~ 6 ..........
/ , 
,U> 
'Q) 
1 ..........
5 -........
:)i~
:;.,!'!? 

/ 

t-Y" --t----------~ 

i 4 

-
.......... 

.......... 


I . I , .........
, 

3 ..........
I 
I 

, I 

, 
I, 

------------~~ 
I 

"')1"" , 
/ 
I 

I 

I 


---------------{ 
I 

/ 
I 

I 

I 

I 
, 
I 

I 

I 

I 

I 

I 

/ 
/ NOTESI 

, I 
Gages to be mode of No. 18 gage IUS. standard) mild steel plate , 

I and to be co;;ered with vitreous enamel with a minimum, , thickness of 12 mils on numeral side and 3 mils on the 
, reverse side and on edges where plate has been cut, 
, I punched or drilled. 

I 

! All cutting, drilling and punching ofthe plates shali be 

, 

I 

I , I completed before the vitreous enamel is applied., 
I, The face of the gage shall be white and all numerals and 

I 
I 

I 
I 

graduations shall be blaCk. 

I I 

I Graduations shall be sharp and accurate TO the dimensions 

I 
I 

/ shown. , /,, The len9~h ilL" shall be as given in the schedule. In case 

,, 
I ,/ a greater length fhan 4'-0" IS required the details shafl 

I 
I be similar to details shown for shor+er :engfhs 

I 17 

o G.';:, 6. I 
UNITED STATES 


DEPARTMENT OF THE INTERfQR 


BUREAU or: RECLAMATION 


STANDARD DESIGNS 

ENAMELED WEIR GAGES 

ci 
!l::. DRAWN ____ J.:..f2: __ ~ ___SUBM,"7'TED __________________ _ 

rRACED _ _ _1'1.0..:..8....:... ___ _ R£COMM£NDED _ __.[ b,-~a_v.f1gtL. _____ _ 

I CEI\jVER,COL.-O.9ADO~A.P?1/... 3,1918 1 40- C-71 

'" RUIJAYS TIlmK SAfETY 
58 ! CHANGED WORD PORCELAiN TO VITREOUS IN NOTES 
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~'" 
I"x;f"Bar-_, 

Concrete surface in 
contact with bar sholl 
be smooth and straight~ 

SECTION C-C 

SECTION A-A 

WE IR ASSEMBL Y 

Cover plate ---' 

Single Acme threads, 
4 per Inch-__ _ 

----  -->-1 

.. ~.. .. 
Flatten stem to 2 thick X22 

long Drill If for f'lr bolt 

: 

I 
I 
I 
I 
I 
I 
I 

I I 
-~~-~~-~~-~~4=======~~~~ 

,i'Tap of wall 

:-+4->-0 
Drill If for , __ : _:- ___ - ..1 

.: ~__ __/I~,L __ ~ 
; 3" I ',~" Plate ~ (6 

Drill ~" for 

--~:~"-~~:=---- --J 
- w---------->; 

;. 

{'xli" bolt-----~7? -
f/ II/II

/,L2x2x4 , 

I , r------~ 
I 

I 
 "", -,', 

.', 

I "No. 12 gage 
galv. plate'i' 

i 
, Cr~II 

I I / __I" R. ~ 
_III 
LL_1_ --------- ---------- I 

I I 
~- - -- - - - - - - - - - - - -A-- - - - - - - - - - - - -L- - --"t 

BLADE DETAILS C ~ 

<t. ,<,"Drill to sud cover plate 
__ .J.A--' 

------::::,;.,----1r- -- -
, , 
I 

I 


------- --- -
I

----+T----------------
/I /1/11 I 

I 

~ Ii 
II;$!-

I It- II 
I: II 
~ '" II 
I 

t-, 
I , 
'F 
I 

__ --L 3x3 '4 

, 

--,
,;_-i'xilf Guide 

i : (For
II ---------

I' "Drill r for r galv. 

tJ 
I 

JlI 
-1 4 

I 

l,-l'x.{' Filler bar 

bar 

Side only)
------5-------

,, 
I anc har bolts 

Cut out top 

I 
: 

--------------R------------------~ 

FRAME DETAILS 
Tack weld guide bars, filler bars and 

3'x3'xf' angles together 

SECTION B-B 

TABLE OF DIMENSIONS 

3' WEIR2' WEIRDIM. 

~_~C____+-__r'_-~5_"__~__I_'_-_9_'_'__~______~ 
o /-0" 
 1'-2" 

E 
 i-Io" 
 4'-0 

I jll

F 0'- r' 0-1. 

G 2'-0{' 
 2 -41" 

~--------4---~~+---~--+-----~ 

H 
 0'-10" 
 1'-/' 

J 

K 

M 0'- 4" 0'-3 
----+------~------+-----~ 

N 0'- 10" I' - /' 

pi-of 

4'-8 
---+-------1 

5 3'-0" 4'-2 

T 

u t'-3F' !'-lOr 
~- --v----f---oc-,--8-=-"-+--Ic-,--0-""-'-+-----i 

W 

NOTE 
For details of hand wheel, lifting nut, and cover plate; see 

/00-(-45. 

(I) ALWAYS TlUnK SAfETY 
UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 


COLUMBIA BASIN PROJECT-WASHINGTON 

DISTRIBUTION SYSTEM 

ADJUSTABLE WEIR 
W~2'-0· and W= 3'-0" 

o RtAWN _ _ y.g.p:.... _____SUt3MI"rTED___ _ 4·Y.:... Qg~J!!~e.n... ________ _ 
r-=7-_-::,.:-_-6=-.:--r.H'"'£",G=-H"'T;:C-;0C::':-.=-L:-:A""0::E:-R"'E::-:V-"'::SE"0=-.-8=-0=-T:::T:::O"M:--;:;S"'E'"'A7L- !i 

E TRAcED _ _ W...:."1.Q. ____ _ R~COMME:NOED _ __0..:)..:.. ' _RIt::...e___________ _
!-,-o,--,-:.tmlmt,-,C-::-'+A-::O.,,°7"'0:-o-TO_8_L_A_O_£._"_"_0_R_Of_T_A_'L_S_.____ ~ ~ 

/1-/6-62 TRACED ~~~ CHECKfi:D_~~:~:_~~;'·_ APPROVEO _ _ k.!:JJ}jr;..CJ'l.I1Q.n_ ___________ _ 

1--';'-:1Y."'_,,'::~"'_"-:"'·.,--j-:D:-'":-''''N:-S:-'-=-ON~O-:G:-H:-A:-NG:-''''D-:T:-0-':-'--2~'':-'-D-R-J-'..-,-,-n ~ i1-2-2-2-_-P-_-7-7-2-9-r"''"'P-H''"R-A''''r'-A-,W-A-S"-H-,-A-U-G-.1"".-,,•.,-."".";0::':;:'('2!.U:''!'_:'N::;~~N_':"::;;~:""5-9-6-1 
2
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_____~I--
: I 

3' ,
28 - ---r----- ------- ------ ---3 

1 
-10

-- __L I 
~--------&' Holes, provide 12- 'j"x 3f" mach, 
~ bolts with hex, nuts 

"" ~ ti 
~ 
'?, 
1 

:,,,,, ---t----.---

1i6J"Hole 

K== 

,, 
, 
, 

1 ~jC'\i 

-'l' 
, , 

t __ .__ ~---7..--:'~:::'~--
, " 

....-,.......-~ ___ 8u__ _ 


~ 

___._
.1." 
4 ---- ---- - - ------- - - ---- 

,, 
-- --;0.,~--- ----- ---- ----- ----- ----- --- 4 1-3~- ----- ----- ---- 

FRAME 
ST££L 

ON£ R£QUIR£D 

r-------- --- ---------- --- ---- -2 I_/O!.'_ --- ---- ------- -----------~ 

r-2!t-------------5SPC. @ 6 1' =-2'-6 11
--------------- -- t-21!~ 

+*=7-- +-+E--+--~-*t_ 
9'1 )0J 

16 Holes---- \--Bar If x f 
FILLER 

ST££L ,".fr- ~-ccW~~~?ti'.l u-r}'1
TWO R£QUIR£D 

r< --------- - ------- ---- ---2'-Jd'---- -- - - ---- ----------- ! 

iOH""} ~J L-'::-----~tH rit~2"t------------5 Spc. @ 6"-2'-6" ----------------+2"~ _ 
L 

i . ~' ,. i L./ -.J8 J: ---r-- - 

-,.; If ------/--------3'-10['-------------- -- IF~- SEC. 8-8f-{\;=-T--'- -it-- -+--~--fi;--~ 
2 x 12 - S 4 S ----- S ILL

li Holes ./ Bar 2 x f --.-' WOOD 
ON£ R£QUIR£D 

GUIDE 
ST££L 

FOUR R£QUIR£D 
r--w'S, 0=6.5 

,--Bar 2fxf bent 
:-""---6~1-->;./ _ 

~" ,,0.1'" 

Flt~~----~~r_J-:--~~i_f_:-_-~_-I_______=~" 'l------~ 
~-- ------ ----- - -- - - --- -_. 3 1-ef'-·- -+-- -- - - - ------ 

i~~r:--- ----------3~3{----~:,- -.--- - -- --,,2f~"'- -:211~-
, ' 
: : 

/ ~/ / '/ .. 

" ;.-
/1 

1 -I" 

1 '< 

I C\j 


'< 

-I", 

C\j 

1 

-J 


.-J" 

WEIR 
STUL 

ON£ R£QUIR£D 

STEM 
C.F. ST££L SHAFTING 

ON£ R£QUIR£D 

r~ ---- ---- ------ -- -4 '_211__ --------  -  -  --- : 

j-:  ----(-O!.!.--~-----2'-2'.!....----::t_=---- t'-O'!... ___ ~ 

:/i'~-

-~, 'r--_/H 

2"x 2F or larger , 
stop plank groove' , 

-------4'-0" Clear opening------- >-------~ 

SECTION A-A 

Provide 2-j-"x 2" mach ____ . Provide 12" Handwheel gate lift 
bolts with hex. nuts--" -' Dwg,100-c-45 

"Weir crest in raised position 
: is ta be set at or slightly 
\ above normal water 
\ surface eie vat/on. 

/ 

A / 
r 
y 

/'/ f-7-:;"77'/777TT~T;r:;-~-~77"'TT-r/-T_-:;::::r-;;::=r;---------;:::;~~-.:::;L,~ 

/
/ 

, / 

/ 

/ 

--~ 

/ 

ASSEMBLY'-Additional timber sill ta be 
placed under weir blade 

CORRECTED REFERENCE TO MANUAL..assembly. when required 
8 - 8 - 60 ADDITIONAL r,,"8ER SILL ADDED. 
D. M:/([J Z"X4" TIMBER FOR SHIPPING DELETED. 

NOTES 

2 - 6 - 56 REMOVED -FURNISHED BY THE GOVERNMENT" 

D eJf,e), 

ORAWN _____ _A~~·_k __ 

._____;_.J~.:_~._ 

UNITED STATES
t<------------!'-I/J!.'-- ----------" Edges of plate along crest and sloping 

: 2 I 
 DEPARTMENT OF THE lNTERIORsides of weir must be square and 


-.j2"r---J spc. @ 6"-1'-6"-->-j"·3['.}, ~ -_I~~- straight with burrs remaved, 

\ ----7--; 

BUREAU OF RECLAMATION 

: 1 : ~~ : 8: A ssemble for shipping, D£NVER OFFICE\L ____~r_.l:~~f+-=o.-+--$:h}~It MOVABLE WEIR - Q =6.5 
24"CR£ST~J1Holes-'" "--2 x4-S4S 

Until rated, see Bureau booklet." Water Measurement Manual:'GUIDE 
for discharge table, WOOD 

TWO R£QUIP.£D 

• IIUIIIIIYS TlUnK SAfETY 
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[ 

1 J ),---.~Z2I.~:;n
Bar 2,''8' -------",_ 

SECTION C-C 

v;' I",i '--, PI. 
~,~...., 
.'
T 

1-- I f< - '-::-2" 

, 
----TT 

~'" 

)" 

J" _--- 5'-1-!-1 - _______ - ___ - _____ _2r 

----i--------i'."Holes, provide 24- f"df" 
, machine bol,fS ------ __________ . ________ _ 

C:, 
-'..., 

" 


- 5'-6" ----

FRAME 
STffL 

ONf RfQUIRfD 

2"Planks -545'/ 

, (I- 4>3, i 
,,--f Drill, provide 6- -F' 2" sq. hd. 

I" _-_ r_-_-_-_-_- - -,,_-_ '""t*' m,,",1. b,", .,,, "" 
I,"': t-12'~ ..j... I I :t~-- 11"- -..J... - 12"--:1- If" 

:=H: ;; ~" ~ !k ---~ 

~-- 4'-1I{ -.. --------------- ----------; 

~2lr---- -- -- 4'-6f" -,----------------~2;..-
, ' 

p , I ~~(-LS-?.;x2x~ 

.... -
~-2'~+--

. + 

STEEL 

TWO RfQUIRfD 

--------- 5C4" ,,----,---,; --------.,., 
--12Spc.@l5=5-0 -------+-2"·,:,-

I) .. + p~~
L----:~cc"-H-o-I-e-s-'-;'"":'---' \...-----cc

B
=-a-r-2-,--'.''--J-r----'-'f-L 

GUIDE 
STfEL 

FOUR RfQUIRfD 

JIJL /- ------5'-1~ '~-- \~--
;' -48 

I', : 

ONf RfQUIRED 

\ 

WeIr crest in raised 
position is to be set 
at or slightly above 
normal wa ter surface 
elevatIOn -. 

Ii:: 

_____J 

----

" ~-
----~ 

be 
"-Additional 

2", 2-[" or larger , 
stop plank groove--' 

_ ___1'-.LJ.---------------5'-3" Clear opening-----------.--------~ 

rlt~~~~*~~3~~~'T\ ..' r Thick ring fil! 

f{,Dri/ljc..f"PI. 
J" ------ 4'-10"

--36" Crest 
(See note) 

SECTION A-A 

Provide 2-l~2f"maCh. /Provide 14" Handwheel gate lift 
bolts wit hex nuts-___ , / Dwg.100-C-45 

L--.-c/'"'t;--....L-L-L---....:.-----".,":-.,-L-'-2-,:-,-2-,-'-,''+'):-~\\-~--.Lji~_ 
< "~" 

This jaint optional '{-V2-ro 

WEIR 
STffL 

ONf RfQUIRfD 

---------------- ---------------- ----2'-8" --- --------~ ~ 
:I-Cl _ ____ . ____ /,_//11 ____>{:.';! , J'" "I < " I"

-~/if!/4':<--- I -~ 1--1" 

y ______~lllllllllllllllilllll:I!III~ ~1111111111111Ii111111:11111:11111:IHIIIIIIIIII:llllli I E-1-.t-i,'_-- " =~~__i-
I~ I" , .
'-Ie Single Acme threads \-~;r Drill, provide i"x2"4perinCh STEM 

machine boll with hex. nut. 
C F. STffL SHAFTING 

/ ASSEM8LY 

timber si/l to 
placed under weir 

blade assembly when NOTE 
required. [dges of plate along crest and sloping sides of weir 

must be square and straight with burrs removed. 
Assemble for shipping. 

,,- 4 - 62 CORRECTED REFERENCE TO MANUAL. 

D. k.l'l1l 
8~8-60 ADDITIONAL riMBER SILL ADDED 

o ?7?1f3. 

UNITED STATES 

DEPARTMENT OF THE Ift/TERIOR 

BUREAU OF RECLAMATION 

STANDARD DESIGNS 

MOVABLE WEIR-Q=I!5 a.F.B. 
.36" CRESTSIL L SECTION 8-8 

WOOD Until rated, see Bureau booklet ," Water Measurement 
ONf RfDUIRfD 

Manual ': for discharge table. 

ALWAYS TNtnll SAfICTV 
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II 
II 

P-w-
, 8 

/--Bar 

i 

,':-t"Dia x 4"Flux-filied slud 

II ',,, II
' 1'1' I!' 

: IJ'
LI 

SECTION I-I 
GUARD CHAIN EYE 

Dri iI for {'-- coupling with 
chose nipple. Weld ail 

rt Nipple to suit with 
reamed inside edges,

araund--, 

"-Pipe Size as 
speclfled-", 

For in and out 
installatian---c:: 

ff 010 

'--FDLA Type fitting 
(Unless otherwise 

specified ), 

END POST GUARD CHAIN 
POST LB Type I 

fitting_"" 

welded 

POST SOCKET 

,-Splice or expansion ___Guard chain eyes when 

, as specified / specified Se2 Section I - I, 


14r	 -tiL---'-r, -gj .~"~/ ---Ifu 	 _____/ ,/ ~- y~~~- ---:--Past cap, weld in place

J 4{ - {£ of handrail -.J 4J " I : and grind smooth 
i /_2-r--TPiPe size as specified I ' " 

_>-< I" __ VTv
,311 . - I ,'1 6:-2 

Bar .. dla." I: . ,/ ,-/One or two eyes 
~ as specified 

fIlR.--~~/ 

~===~-r 

1'1 

- - 8'--0" Max, for IF pioe---

---g'-O" Max for i' pipe u 

u 10'-0" Max. for 2F plpe----

,--Floor line 
~~+r----E--------

I" ".
" . , : ,8 For 12 and 2 pipe 


4 Nammal sq~pre aS round: l' 
IIJ' ;'-1'0"Far 2"" pipe

hales for I-} and 2 pipe ' 
 I __ J 2 


4-}" Nominol square or round ;'): :
I 

hales for 2{ pipe J :,':"::r-' 

INTERMEDIATE CORNER POST 

POST 


f4{'DiO. tor.rfpipe 
;'-- ----~-~ 5 DIO, for 2 pipe 
: 'l5-j"Oia. for 2-j"pipe EDGE MOUNTING 

/11 /11 Pipe size asI : r 

, 

!\ 

i 3~"Be for 12"PIPe speCified" 

I 

I',---13,,, B. C for 2 f,lpe 
'f of ,il: 4j B.C. for 2f pipe. 

handrall-" 
 Expansion anchers 

,.- ·"-DrlII4- 2 "dio. hales 

Furn/slh 4- JUx /}" 


f stainless steel button 

L'~~:~.J hd. socket screws. 


I _--,7"Nammal square 
I ,/ or round holes r----rf 

----: 

~,-}'--,I I : ,,{Plates 

\: l~!! 1// /-Floar Nne 


*' .~Ii-_--?

-7"l~_: -{ :~~~T\ '.~,: 

-:~ ." f.":\1 

~:~' J I 
 I~ 

~i~ "~'f:.:'. ~ 


: ,-Floor line J-S.--L. ___. -c--.- r----~J I 
,,_J8''far IF&;,2"plpe SECTION 2-2 


~/O For 21 pipe 


WALL MOUNTING 
FLANGE MOUNTING 

(FOR REMOVABLE HANDRAIL) 

! 
I 

':£"Drlll and csk. ~ipe
£ deep b?,th sides 

, '---rz:T 
:2 	 Q 


G 

, "Mechanical tUbing. 
, 	 {min wall thickness, 


f"chamfer bath ends. 

Ream pipe for slip f;t / 

.0J" max, clearance. / 


PrOVide ~ diO. 50ft steel 

/;,-_~::c:>,.-j . I 
'Shop dnll, lap lublng, I • 

and csk pipe for ; 
and prOVide {'X)" stomless 


rod suitable for field steel flat hd. capscrew Screw 

rlvetmg, gnnd smooth, head to be rr under side of rail 


SPLICE NO.1 	 SPLICE NO.2 SPLICE NO.3 
(FOR FIXED HANDRAIL! (SPLICE NO.2 REQUIREf' WITH FLANGE (FOR EXPANSION JOINT! 


MOUNTED REMOVA BL E HANDRA ILl 


,'!/Dio. hales in kick plate and 
(f,"x 't hamontal slatted 	

r Expansion anchor 

i'Std ,'j~---', 
(unless olherwise specified!'" 1u_ 

Std pipe cancentric/ 
reducer when / 
required, weld,' 
in place.,---' 

/' Sid pipe, minimun-',-,-
", 

Pipe size 
specified\, I"

,'42
_L", 

: , 
, 

// 
1 

all around.u----~~f-::.::c.---, 

pipe, no threads 

5 x ~x 0'-5
11 

--Mid-span kick plate 
anchor 

Butt tig~t for joint splice 
Lea ve f open space for 

, expansj;nn 	 ,I*': 
L--!---+fl-----'/ anchor or equivalent 

{,Drain hole _,i ... headed anchor manua!ly as-w-- -~w-fF"",~ _~ fto pipe is 1/: -21\2- /- 
(Curb line ---6 _u>, 16 "L2 x2x-/l;xO'-3" 
y--~~.~~--- -----~ 

Kick plate) 

/-:-{Nipple to suit with 
Dnfl for -j"- couplmg 'reamed ins ide edges 

with chase nipple 
holes in splice bar for 

Weld 

/
expansIOn jainl splicee---

','~",,>n.,,;En+E~+l--'-~'-FDLA Type fitting (unless 
KICK PLATE , " : otherwise specified). 

~!.-.\: --L---:---o
_~ . / -c 

. / . '·0,.1t. 

. 

, 
~>.::Coupling, or elbow hub,

For in and aut /. O--'-;1-'/:t as required.-------------.-c "Attach guard chain topastar installatian~::- :;;;-;>~\:_ .. . .. 
P~pvide sutfable :,.- wall anchor as specified. 
j connecting link,,: : I Ci-;;;mal imbedment 

~~~~~~t-
::! I 

TYPICAL LIGHT !'lOST 

: Heavy chain snap 

GUARD CHAIN ,-Tubing shall fill space 
, between bolt and ccncrete. 

::'Dnve each expansion Unit to 

NOTES 
Welding symbols apply to the jOints of all members of similar 

identiflcoftan. 
Weld all pipe jamts with r reinforced welds and dress 

·smaath. r Drop forged "t Expension anchor All handrail shall be fabricated with new standard weight 
c: refusal with a tubular caulking black pipe or tubing of sizes as specified an the installafion 

tool before installing andshoulder fye@jbalt-,) 	 drawing.~::~.L. ~--",:', 
caulking subsequent Units, All hand rOil shall be fixed unless speCified to be removable, 

See installation drawing for variable dimensions, splices .~ ~J=}~l:lJ-.-.-< 	 EXPANSION ANCHOR and requirements 
1 /it ·; >." .~':' INSTALLATION Corners and edges of all plates, bars and pipe ends shaH be 

(TYPICAL FOR 2 AND 3 UNIT ANCHORS ONLY) 
free of burrs,

t Std. washer-" All expansion anchors, screws, riveting material, and bolts EXPANSION ANCHORS SHALL CONFORM
i TO FF-S-325 AND SHALL BE CERTIFIED shall be provided as required for complete installation 

FOR A PROOF LOAD TEST AT NOT LESS 
THAN 4, 950 L 8S_ WALL ANCHOR 

{ 4-8-70 LIGHTING CONDUIT DETAILS ADDED. 
\ o-~/.t, 

1·~~-:~~~r~/~68~.-.~M~'N~O~R~R~E~V'-S~'O~N-S~-------------------~ 

if Orl/I and csk. pipe £ deep 
5-';-66 EXPANSfON ANCHORS REVISED. 

bath Sides. Provide r dIG O.-~-tfi 
soft steel rod sulfatle for -8" - --~ ,Mechanical tublOg, r min wall 
field riletmg, grlOd smaoth,_ 1"~ ~-3'-J:' thickness, £ chamfer bath ends :-'- - - -7F--->-: THIS DRAWING SUPERSEDES DWG, 40-D-4315 

-'<, 2 luLl ~/ Ream pIpe, .03 
11 

max clearance.- __ ___: ,I 	 /1" I--<: 

! ·~~r2 i!- i,': 	 ;\ -:2 i -3 11

-i 
UNITED STATESt=-=-=-=~---=----='=~-=+=-i1_1 a --f:----t=lt~--3 DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMArfONr~~----- __ D ·11 d t ~ ·d:3" 3 '1 :,~ I :fJ=. 
I " _,j ~_l" --- rt en ap or, provi e jj x, : l" j-:;_.. L 

I ' ___ , 4 button hd socket screws----'----___ ' 4_;~' I'" 
 STANDARD DESIGNS 
I I/~" --,.--- II '/lIk' 


i-D·:Max. toCf 1-<--4--:\, i-al/Mox. to Cf. 4--=;'2 \:
1-< 42" TWO RAIL HANDRAIL-orhan-drol'-posf -- -- -~ , ~-aThondroll pos-t- -- , 
DE TAIL S"I-f";3{,S'lotted hale In pipe to allow screw Gnd 


tubing movement during Instoliatian

SPLICE NO, 4 SPLICE NO.5 


(FOR EKPANSION JOI(JT IN CONTINUOUS (FOR FIXED JOINT IN CONTINUOUS 

RUN OF HANDRAIL! RUN OF HANDRAIL! 


DENVER, COLORADO, APRIL 15, 1966 40-0-6022 
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Butt tight for jOint splice. 
/-Bor 5x~xO'--511,',_---Splice or expansion ;' specified. See Section I-!) 

~ 
i ,-Guard chain eyes when 

rd"~ :' ,""""d----~=~,' / e- 'I~/ 
" . ->-I ,",-{ /\

Bar i dlo.---___ I: / \~_---One or two eyes 
~, as specified 

Leave {open space, for 
expansion joint sPlice.- ..\. "Mid-span kick 

.: plate anchor 

" ,
1 I" \ i 4 /" 

->-.41 :.f Handrail ->-< 2 . : I"R/~\
• c~ '",~ 

•-----Past cop, weld In 

----1E~3:::::m---"'l- -E~~==11t- ---..----4'fF place and grind
. 1 ~ooM. 

___ i"pipe size as specified",;--/" _~ 

~~EitF:il---·-~~...i~'~* ---tj---E~~--i -+---+tt--yl
I ;, 

--S'-O"Max.farl{' pipe---- _----Plpe sIZe as 

SECTION I-I 
GUARD CHAIN EYES 

.-Standard handrail 

..1 

\.> Tension bond 

____ {'Dia. hole 

-w.--",. 
Curb line--. 

------".. 
\~''oia.x 4" Flux- filled stud anchor 
.'. or equivalent headed anchor 

manually welded 10 pipe. 

, )1 
·-,--'··-Bars 4x ~----." 

I &" Dia. holes for joint 
, splice-; 

I J /"->, -12 
I /"

i :-~l 

-~~~~- .. --

r'Expansian anchar----" 

---9'-0" Max.far 2" pipe---- :~ specified--_... 

"---to'-d'Mox. for 2-j"Pipe---- I I Floor line-

r Expansion anchars--.... 

x X 
/"/".I'(~rv--/' ,.2"Mesh chain link g 

I fabric. No. 9 gage ,« 
wire. ~ 

I -.:::o-.! 2
i I 

.;uv 

~\"-E~:=?rF:O------~~~*, ---j-tr--E~=m~-t ~ .. 
'<~ ,.~ PI. ?xixo~?~-_", 

Floor line-. 
\ 

: [s'far J{'and i'pipe 
. 1: r-VO"Far 2{pipeLy 
I 

, , 
, --: r--) 1_ 

----,1r11I
I: 'II /'r4"Naminal square or
UII'j! ! raund"hales for IF
L'I '-_, and 2 pipe. 

!4f'Nominal square or round 
l holes for 2{pipe. 

!-{'Dio. ho/es

,, 
, 

I" I
'4-:>; 

INTERMEDIATE 
POST 

CORNER POST END POST GUARD CHAIN 
POST EDGE MOUNTING 

:4{'Dia. for I{'pipe 
e<--------'t'----j 5"Dia for 2"pipe 
I i l5JI/Dia. for 2f'pipe 

: i r3J"B.C. for IF'pipe 

: __ : t4j"8C for 2f'pipe 

€ Handrail------_ ': " 

• 

' ----~----j3rB.C for i'pipe 

: ',,-Drill 4-~ dlO}a~~,s 

----

___ Provide 4-1xl.
--/r stainless steel button 

L·.. ..J hd. socket screws. 

,'- 7" Nominal square or 
K-------£~->1 round holes. 
, : 

l~ri"Plates 
___.,.iT. ~/aar line 

.~:=r~ . 
l<l'y
I<1·'-f'Std. nuts, 

, . . I '0. weld to plate 

X~----r;/Fa71f'~nd ~~ 
'---"\/0" For 2·j"pipe 

FLANGE MOUNTING 
(FOR REMOVABLE HANDRAIL! 

i-w-G-+--\'
: \\ 

,.~ ,-

SECTION 

Pipe size as 
specified-" 

I 
I .·,':i ~Exponsion 

1
.'
'""-, 

~<~i\ 

.' 
'""-' 

-

, 
:...1 ____ _ 

: ,,-Floor line 
~-~--~ 

;'fi"Dia. holes 

2-2 WALL MOUNTING 

Mechanical tubing, 
{min. wall thickness, 
I(chamfer both ends. 
Ream pipe for slip fit 
.03"mox. cfeoronce.-,~ 

. o· I 

, 

\, 

-.~ 

..~./ ~~ 
IIIJi L 

o ( 
. . . : 

rttj!. 
~ .. I! 

I U :" !..l!i' 

!'.'t." .'i). 

i 
~"Plate, weld 

in place 

TYPICAL CHAIN LINK 
FABRIC INSTALLATION 

1-<---------- ---- L ------- - ----

Heavy chain snap_ .. Provide suitable 
{'connecting link-\ 

anchors .' Weld-----.' , 
{,Proof coil chain -- \1 

Attach guard chain to post or) 
wall anchor as specified --.' 

GUARD CHAIN 

anchorI~~: . "~,oj ~ Expansionr Std washer- __ . i.i· 

,"oro, r"g.d ~;~J' 
shoulder eyebolt·· 1..0.' . 

WALL ANCHOR 

·Tensian bar 

STEEL POST SOCKET 

i'Std. pipe, no threads 
(Unless otherwise specified!.-" 

Std. pipe concentric " 
reducer, when required,)
weld in place:------· 

i'Std. pipe. minimum~·:_, 

Drill and top to fit 
Crause- Hinds CUH 
hub plate -----------« __ " 

, . . . . . 

__Pipe Size as 
specified 

FDLA Type fitting.~ 
(Unless otherwise --'.. 
specified)." : 

,: 1 

. ~,. 

, 
.' 
'"" --'..,, 

i 
. ·o:'::·Caupling, or elbow 

hub, as required. 

····Narmal embedment 

TYPICAL LIGHT POST 

,,-Mechanical tubing, {min. wall 
i thickness, ~"chamfer both ends 
! Ream pipe, 03"max clearance--_. 

., 
&"Dia. holes in kick plate 

ond ~IIX 'il/horizontol 
slotted holes in splice 
bar for expansion 
joint splice-----

\ ,', , (:,,' " \ : 

>,-:,;'~ ~4i~:~.'/:·l'. iGfT+' . 
, '-f'xl{'Buttan hd. socket screws with 
,: hex. nuts, and std. washers. 

KICK PLATE 

Tubing sholl fill space _>< t-<..-T'Min! 8 .between bolt and cancrete------- ___:.. 
10\: 

Drive each expansion unit to .. / 
refusal with a tubular caulking:' 
tool before installing. and . 
caulking subsequent units.'" 

EXPANSION ANCHOR 
INSTALLATION 

(TYPICAL FOR 2 AND 3 UNIT ANCHORS ONLY! 
EXPANSION ANCHORS SHALL CONFORM TO FF-S-325 

AND SHALL BE CERTIFIED FOR A PROOF LOAD TEST 
AT NOT LESS THAN 4,950 LBS. 

NOTES 
Welding symbols apply to the jOints of all members of similar 

Identification. 
Weld all pipe jOints with r reinforced welds and dress smooth. 
All handrail sholl be fabricated with new standard weight block 

pipe or tubing of sizes as specified on the installation drawing. 
All handrail sholl be fixed unless specified to be removable. 
See installation drawing for variable dimensions, splices and 

requirements. 
Corners and edges of all plates, bars and pipe ends sholl be free 

of burrs. 
All expansion anchors, screws, riveting material, and bolts sholl 

be provided as required for complete installation. 
Maximum fabric tie spacing horizon tal roils 24 inches, posts 

14 inches. 

6- 5- 66 EXPANSION ANCHORS 1f£VISED. 

D ?K.;'.I! 

~ ALWAYS TlUnK SAfETY 
UNITED srAT£S 

DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLA MAT/ON 

/,/' 

,'--- Mechanical tublng,/'mln 
wall thickness, ~ 'chamfer 
both ends. Ream pipe 
for slip fit .OJ" max. 
clearance.--------- ---

: , >Ii---," ------- Drill, top for and prOVide rxr 
- ~ 4 button hd. socket screws.----_ 

STANDARD DESIGNS 

:·jfDri II and csk. pipe ~" 
deep both sides. Provide r dia. soft steel rod 
suitable for field riveting, 
grind smooth. 

SPLICE NO. I 
(FOR FIXED HANDRAIL! 

"Shap drill, top tubing and csk. 
pipe for and provide -j"x r stainless 
steel flat hd. capscrew. Screw 
head to be on under Side of roil. 

SPLICE NO.2 
(SPLICE NO.2 REQUIRED WITH FLANGE 

MOUNTED REMOVABLE HANDRAIL! 

SPLICE NO . .3 
(FOR EXPANSION JOINT) 

I " l- 4~~-~~", 
2-0 Max. to € of - ", 

<-<----h~;(j;:aij-pa-st-- --- --->-< • 

--------;fX3j" Slotted hole in pipe to ai/ow screw and ___ 
tubing movement during installatian .._..····· 

SPL ICE NO, 4 SPLICE NO.5 
(FOR EXPANSION JOINT IN CONTINUOUS 

RUN OF HANDRAIL! 
(FOR FIXED JOINT IN CONTINUOUS 

RUN OF HANaRAILi 

42" THREE RAIL HANDRAIL 

DETAILS 

DENVER. COLORA.DO, A.PRIL 1!5, 1@6!S 

40- 0-6023 
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~ jj 
/ 
~, 

"'~ 

- --

See splice
/detai/~ T 

H 4--H 
r 

:''c -+ @J 

V> 

'"'-' 
0 

<J) 
"'-

«, 

~'" 
{See splice ------L-'" 

--j~' detail---.. 

.-

: -

~(
121:: 

'-' 0,,-<:> 

" 
0-",

00 '-'
;;; ",EO
C)1f)1"t 

~'-
lcJO 
t.;J 

i 
<l>-
I 

-It! 
It! 

INTERMEDIATE SECTION BOTTOM SECTION 

Note: Either type of mounting 

is symmetrical about 


this center linel 


[IT Ifr I ['-"-" 1-'-" r 
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TOP SECTION No.2 LADDER No . .3 

NOTES 
Maximum span between mountings - 8 feet 
A II expansion anchors or mach. bolts sholl be provided 

as required for complete installation. 
See speCifications for type of expansion anchor required 
Welding symbols apply to the jOints OF all members of 

slmllor Identification. 
When floor mounting is specified, the side bars sholl 

Bar ill dIG, cut continue to the floor as shown in phon tom and the lower 
ends square wall mounting sholl be omitted 

--.l • 
All ladders exceeding 20 feet beteen landings sholl be 

provided with safety cages.
rBO.tlom of ladder '1-( All safety cages sholl be In accordance With the latest 

I , ' in phantom American Standards Association Safety Code for Fixed 

tff

Ladders 

Clip corners rand MaXimum distance between landings -30 feet. 

grind smooth This 16" ladder has the minimum Widths which Will comply 

with all requirements of the American Standard 
AssociatIOn Safety Code for Fixed Ladders.~I\I 
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TOP SECTION No. I 
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THIS DRAWING SUPERSEDES DWG. 40-0-5708 

@> ALWAYS T~InK SAfETY 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

STANDARD DESIGNS 

16" STEEL LADDER 

FLOOR MOUNTING DETAIL 
DRAWN __ __ _ J..:~:... _ ___ SIJBMITrCD_ _______ fj:".F~.. _~~e_d!?__ ____ ___ _

(TYPIOAL TOP ANa BOTTOM! 
TRACED _ __ _G"-R:...?_____ RCCOMMCNDE;D _ _____ __Q_~._f!i_c_e__ _ _____ _ 
CHeCKED_ _______ ___ APPROVCD_ _____ __8....; c~,If~~~'£-,O:l~ ______ __" 

DENveR, COLOFfAOO, JULY 28,1964 40 -0-6002 

RUNG DETAIL 
(TYPIOAL) 
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(See splice (See splice
! detail------ ___ _ 1"-/ detail--- _____• --~r 
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,-See splice 
; detail---------

'I I' Ii"',['-Flaar : I'~ i ~ I' maunting-_~,:I' l:ii.::E 
j -'U ,~:~ 
'~~' , / ~ 

INTERMEDIATE SECT/ON BOTTOM SECTION 

Nate.' Either type of mounting is symmetrical 
about this center line'; 

r-IJ~ ,£' r- r-~/~ If r-

TRt':'::--8"------- ! \, 
---w- t---------lIf:----- -=::1 8 

-/ 4 I Bars 2j ';;--<~-
1--E~~~~~'~~ 
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,
", It'Dia, hales an € bars'-"--" 

I 
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"'J~"R i'e;-.
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'",I § 

--.i.~l" 
--:~ , 

""" 
MOUNTINGS TURNED IN MOUNTINGS TURNED OUT 

TYPICAL WALL MOUNTING DETAIL 

I';--22"-: 
! : 

11/<-,OJ 

If Holes for ~~d,,, 

provide 2- ;; ". 

mach. baits with 

hex, nUfs at ,,:;;r-HKti1Ht- ''t-t-IEH 


each splice --<..... 

Bar 2.l-----

SPLICE DETAIL 

TOP 

~----."..+------""'-----.--Bar i" dia,. cut 
ii ends square, 

RUNG DETAIL 
I TYPICAL! 

Tubing shall fill space 

between bolt and ",Ir~ Min. 

cancrete,----- -.. -~:';T\::' 

':.. <'-:.'~.'. 

.. 

",4 

. "." THIS DRAWING SUPERSEDES DRAWING 40·D- 3392 
Drive each expansion unit \ 

to refusal wifh a tubular I -caulking tool before ; 
installing and caulking / 
subsequent units ---___ -;; 

-1-3 UNIT 
EXPANSION ANCHOR 

I NSTA LLA TION 
(TYPICAL) 

r,,,,,, 
i, 
i 
i'1-. , 
~ 
@, -+'" '" <.> 

'" ~ 

-+ 
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~ 

(See splice ....L .. - 
; detail _____ _ 

TOP SECT/ON No. I 
-I 

,·-See splice
! detail --_ 

II.. I! 'T :'-- Omit lower wall 
'II -"-Floor 'I' I': ~ i ~ mounting when 

: mounting __ " 'I' ,I '~i,::E Nis less then 3, LADDER No, 4 
j "';' l~J s~ ~ 

77r~/77/,7//f77J//?m 
SECTION No.2 LADDER No.3 

rh 

NOTES 
Maximum span between mountings . 8 feet, 
All expansion anchors or mach. bolts shall be provided as 

required for complete installation, 
Welding symbols apply to the jOints of all members of 

similar identification, 
When floor mounting is specified. the Side bars shoJi 

continue to the floor as shown in phantom and the lower 
wall mounting shall be omitted, 

All ladders exceeding 20 feet between landings sholl be 
provided with safety cages, 

All safety cages sholl be in accordance with the latest 
:-Battam of ladder American Standards Association Safety Code for Fixed 

" In phanfam, Ladders, 
Maximum distance between landings - 30 feet,t :ii, :' ,-,,-Clip corners fond 


-.. --..-;L-.... f grind smooth, 


~=:$t-~-:!!-

SIDE BAR DETAIL 
(TYPICAL TOP AND BOTTOM) 

.- --,,- Clip corners t and UNITED srAT~S,orR, ,-/ ,- , ( grind smooth, 
DEPARTM~NT OF TH~ INTERIOR 

BUREAU OF RECLAMA TIONll¥: : I ---- 1l# Dio. hole 
J ,,_ 16I: I ,# STANDARD DESIGNS 

.  1-

" 

t·' .... I-
J 

14_ 11"~_ : 4 

IB" STEEL LADDER4 : 

FLOOR MOUNTING DETAIL 
(TYPICAL TOP AND BOTTOM) 

OENVIER. COLORADO • .JUL.Y.2 •• I.... 40-D-6003 

1 ,..i 
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TYPICAL FLOOR MOUNTING DETAIL 
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TOP SECTION No.3 
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TYPICAL WALL MOUNTING DETAIL 

3 
11 p!

Grind smooth (i6'.D-rv-
all araund------_"',....L--1--J B.-Bar f"dia. Drill 

{~- ,/ /iI/hole in pipe 

CAP AND RUNG DETAIL 
(TYPICAL! 

LADDER No.4 

CF Steel plug, if chamfer 
both ends. Ream pipe for 
slip fit, .03"max. clearance.-", 

SPLICE DETAIL 

LADDER No, 5 

Tubing sholl fill space I" M' 

:::;~:;':"~~-jI~~ 
. ,: _~W - - -

Drive each expansion~nlt":\· , •.. '~ 
to refusal with a tubular " 
caulking tool before ,: 
installing and caulking / 
subsequent unlfs.-----~-" 

;; -3 UNIT 
EXPANSION ANCHOR 

INSTALLATION 
(TYPICAL! 

-=====ftFF'r 
-j' 

LADDER NO.6 

NOTES 
Side roils, If - Inch standard block pipe. 
Recommended span between mountings  8 feet 
Maximum span between mountings  9 feet. 
All expansion anchors or mach. bolts sholl be provided as 

required for complete install a tian. 
Welding sjmbals apply to the JOints of all members of 

similar identificatiOn. 
Weld all pipe JOints with r v reenforced welds and dress 

smooth. 
When floor mounting IS specified, the pipe side rails sholl 

continue to the floor as shown In phantom and the 
lower wall mounting sholl be omitted 

All ladders exceeding 20 feet between landings sholl be 
provided with safety cages. 

All safety cages sholl be in accordance wlfh the latest 
American Standards AssociatiOn Safety Code for 
Fixed Ladders. 

Maximum distance between landings 30 feet. 

THIS DRAWING SUPERSEDES DRAWING 40  D  5199 

ALWAYS Til In I< SAfETY 
UNITED STArES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF REeL AMATION 

STANDARD DeSIGNS 

18" STEEL LADDER 
PIPE SIDE RAILS 

DENVER. COLORADO, ,JULY I~. /964 40-0-6004 
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Galv barbed wire spaced @ 6"and 
welded to angles--

A 

/:/ I 
__________ /' / 

.7-:;-Y;'/
/~~/ + 
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+' 

SECTION 8-8 

-<J 8 
PLAN OF PIPE SAFETY 8ARRIER 

"-Waterway slope 

SECTION A-A ~-------1 
I ~ _____L-~ 

STEEL PIPE CoM, P. 

DETAIL 8 

'I'I,--------+------~~--~-

I ~ ~,I 
i===F=!i:	!=::::;,t!!::'" ===:;::,1 : ~~! ~ 


11" / (\ i 1 ~ , ~:" 

I 	 ' Y '-+-+-+-'--'~" ----- ~ ---/C 
I~V:' : II: 	 /

I------;I~---::,~\-----I I 	 ~'1 , 

\ I I ~ 

DnllrDia, hole, Pravide·r \ DETAIL A 
Dia. x 2"lang, hex. head \ 

machine bolt with lock washer: 

and hex. nut------------ j 


4"x fl Strap -', 
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-I~ 	 I i--"''+--l''--dL.,(? 

I 
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SECTION C-C 

NOTE 
Two 	 Pipe Safety Barriers required at each pipe crossing 

CHANGE ANGLE LOCATION AND ATTACHMENT WELDS. 


DEL fTED NOTE REQUIRING PARTS TO BE GALVANfZED 


UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

STANDARD DESIGNS 

PIPE SAFETY BARRIER 

DeN ylER , COL ORADO, DECEMBER 24,/963~ ALWAYS TlUnK SAfETY 40 -0- 5931 
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r<~ --.--~- - Width of trashrack opening-- ~--~~~~-1 

~rr'
-l*:::3;l::=ll=*=lt=IP! 

, I 

-

I 
! 

L--~R 

I ,,~~Nominal center to I .--See Detoil Z 
,,, I center of bars
:;r'i:- ~-.~ i- ->-; ~- {' Approx. 

---~~Top of rack rrmThToe,!' ;l 
i 	 !t'I II .' 12.•~ 	 II ,,- r-upstream face of rack "~/, 	 I 

~,.,.~~ 
~'."C'" 

------~ 
INSTALLATION 

"§ /" We/ded cross members sholl 
2>.: be located at 1'-4" centers 
~ : and shall have minimUm 

cross sectional area of Install one clip i-Tubing shall fill 
on 1£ of each 	 space between 

bolt and conc,-ete. 
~ square Inch. 

panel.~· ~~---",~-::"".'--t~tq, ,.Ll 

,';Of~ "1 
/drtjr d 
/,~
-\.j 

DETAIL Z 

NOTES 
Trashrack may be Type I welded, commercial grating 

conforming to Federal Specification RR-G-66Ia, except 
the cross members shall be located as shawn on this 

'. 3'"-Trash bars ---Banding bar IX'6' ~__ "L- drawing, 

weld in place. - I 
 Number of paneis making up the overall Width of trashrack 

is optional, but no panel shall be less than 12" wide.TRASHRACK 
The upstream face of the trashbars shall lie in a cammonSTEEL -GALVA NIZED 

plane within !. ~'~ 
See specificatIOns for: 

Size of trashbars. 
Width of trasl1rack opening. 
Length of trash rack.~ Br> ~fr Hole. Provide f- three 
Nominal center to center of bars (1f;;"arifJ.

Bar 2~ x; x0'-2 1."----. '- + \_c:/ -- untl threaded expansion 

~ ,- anchor with hex. hd. cap 


i't-", : ,I" i i .1' I screw and tubing.

Bent bars :: I /I >-<:24"! --~:: ~;'t I 


9" ,_,':, 1.,-3 ~~~-->1lii ,",- '!', I 

i6 dlo.----~- ~' 


~--~+-----'-
r4 , "gIiR. @8 ALWAYS TlUnK SAfeTY 

UN/TED STATES121 ~/_: 	 :3 1/I

k-24 - DEPARTMENT OF THE INTERIOR 

BUREA U OF R£ CLAMATJQN 

SECTION B-B 
STANDARD DESIGNS 

TRASHRACK 
CLIP 

GRATING TYPESTEEL 
ONE REO'D. PER PANEL 

DENVER. COLORADO, DEC. .3. ISI~8 40-0-5651 



140 

Min. Radius R. 'lie T "G"4 "2 ,or ype 
~- - - - - - - - - - - - - - - ---~Type A=8inches 
I 6"For Type"H" I

8, G and H =4 inches I ,,,,, n III ,,1
1-<--2- or3 - -",:::;- or3->1 
I 4 ~ 4 I 

~~ I 

FOR FIELD INSTALLATION TYPES "G"AND"H" 


"-C - - - - - - - - - - - 6" - - - - - - - -  - - -~ 
: ..,~. ~,....-:.: 
J >1)( -5?, - 1 --  T 
I I ::0 

/r)J<;f

~ !!. - 
B 

- -',- - j~ 
",}, /I 

8 

TYPE "B" 

i-"C -
J 
J 

- - - - - - - - - - - - - - - - 9''-  - - - - - - - - - -  - - - - -~ 
I 

I" 
2 

1-<:- - - - - - - 4 ..!..'! - - 4 .!."- - - - - - - -:>-I 
J 

2 2 

iYP E. "A" 

TOLERANCES © ALWAYS n~InK SAfETY 
/.-/.-~9 "'lEV/SED AND "'ET"'ACIED.+ .1." Width Type A D4 ' . 

UN/TED STATES+ i" Width, Type 8, G, and H. DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

+-/~"-3~"Web thickness, end bulb STANDARD DESIGNS 


diame ter, and wall thickness 
 RUBBER WATERSTOPS 
on center bulb,all types. T Y PES "A":'B~"G;'AND ftH" 

'!.: !"Diameter ot center bulb, both DRAWN __H_.<:..~,- _SUBMITTED __HJ!._N!.:~i!,l}~l __ _ 
I. D.and 0.0., Types,A,G, and H. TRACED_ ~._v~ ~. _ _REC OMMENDED _~ ._~.j<_8_8!,~: __ _ 

CHECI<ED_~ ~:.'::_ A PPRovEDJA,!.a-'~t!.r:. '3 ~ _Ypy!'g _ _ _ 
DENVER,COLO. ~ -7-41 40-0-2867 
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Second stage or 
blackout concrete GENERAL NOTES 

·· 
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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: REINFORCEMENT DOWELS: SPLICES: 
Structural design is based on 3000 psi specified Dowels may be indicated on the drawing thus # 8 (d). Unless otherwise shown the minimum length of lap for 

compressive concrete strength at 28 days with a Dowels sholl have a minimum embedment and splicing poral/e! bars sholl be as given in Table A. 
RECESS LESS THAN 3" DEEP working stress of 1,350 psi, and working stresses projection equal to that required for lop splicing When reinforcing bars of different size are to be 

of 20,000 psi tension in remforcement with a a bar of the same diameter. spliced, the lap length sholl be governed by the 
specified minimum yield strength of 40,000 psi. smaller diameter bar. 

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

MEMBERS LESS THAN L IN THICKNESS PLAIN DOWELS: The minimum lap requirement "5" for non-parallel 
ABBREVIA nONS: Plain dowels across contraction jamts shall be plain bars sholl be as given in Table B. 

bf= bottom face br=bottom row bl = bottom layer bars painted with one coat of red lead point. Twist 
tf=topface tr=toprow t I = top layer dowels to break bond before final set of first concrete 
n f = near face nr =neor raw ns= near side placement. Immediately before the second concrete 

OFFSET 2" OR LESS 

RECESS 3" TO LESS THAN 8" DEEP OFFSET GREATER THAN 2" TO LESS THAN 8" ff= for face fr=far row fs=for side placement, the projecting half length of do wei shall TABLE A 
.p.--;--.·.. L..•. .., ~ e f = each face er = each row es = each side be Uniformly coated with a film of all. Viscosity of 

:.., ~.i.~ LENGTH OF LAPPED SPLICE "L" IN INCHES* 
if=lnside face ir=inside row ew=eoch way the oil shall have a SAE rating of not less than 250. 

BAR NO. BAR NO. LLaf= outside face or=outside row e c= each corner 
#8#2, #3, #4 12 25mr=middle row ml = middle layer r 

.. 

0>O\jo'" #5 #9spc. = space or spaces 15 32 
eq spc. = equally spaced, equal spaces 	 STANDARD HOOKS: #6 #10 41._._._:_ 0_'._._'. 18:L._·_'_'._'_.'_._'0. ··.· .. 0· D=nominal diameter of reinforcing bar 	 Hooks sholl have 180° bends and extensions of 4-bar #7 #11 5121 
uv = uniformly varying lengths of bars between diameters but not less than 2F parallel to the. ,I 

MEMBERS GREATER THAN L IN THICKNESS 	 * Stagger splices If bars are spaced closer than a clear leng ths shown 	 main leg of the bar or 90" bends and extensions of 
cI.= clear 	 at least 12-bor diameters. Hooks for stirrup and tie distance of 8-bar diameters or 8"·····21··:" .'. I·". ,-. . . .' TYPICAL CORNER DETAILS anchorage only sholl have either a 90" or 135" bend

',0. o. TABLE Bplus an extension of at least 6-bor diameters but 
SYMBOLS: not less than 2{ at the free end of the bar Radius LENGTH OF SPLICE "s" FOR NON-PARALLEL BARS 

OFFSET 8" OR MORE Bars shown thus _ .J:--#8@12 or =J:;#6@7j, of bend to be as specified in table for bent bars.RECESS 8" OR DEEPER 
indicate a group of ident,col bars equally spaced. A bar ( --=:» with a standard 180" hook on one end 
~-An open circle at the end of a bar indicotes a is referred to as an "A" bar 

TYPICAL BLOCKOUT RECESS DETAILS bend with the bar turned away from the observer A bar (c:....=o) with a standard 180" hook on both ends 
(Second stage concrete shawn) o--A closed circle of the end of a bar indicotes a is referred to as a '''B'' bar. 

bend with the bar turned towards the observer 
Splices shown thus ~ indicate a lopped splice, 

.. -'-'.-.-',"'-0-.-. -. -. -'.' 
not a bend In the bar 	 PLACING: 

'. ":1: 
0

1LW17 Bars at small openings (max. 18") in wall and slabs 
may be spread aport not mare than Ii times 

FILLET LESS THAN 12" the bar spacing.tr::}::s~~~o./. 'w 8" OR 	

ANGLE a S 

0° To 10° 0.5L 

10° To 30° 0.6L 

30 0 To 50° O,lL 
50 0 To 65° 0.8L 

65° To 80° 0.9L 

80 0 To 90° I.OL 

~ OFFSET MORE DIMENSIONS: Relrforcement may be adjusted in the field to clear 
RESTRICTED MEMBER THICKNESS Dimensions are to the center fines of the bars unless waterstops, keys, farm ties, anchor bars, seals, recesses,ANGLE OFFSET 2" OR LESS ~~~S~

otherwise shown. Clear cover dimensions are embedded metalwork, and conduits except in heavily 
~ c>. 

marked "ct" reinforced areas. In such cases relocation of the 

OFFSET DETAILS 
TYPICAL RIGHT ANGLE 

embedded materials must be considered. In no cose _.L-+-~/
should bars be bent to greater than 6 to I slope. 

Where possible, reinforcement shall be placed tot7i,st?fi~j~:"~.a~.<2j~.·.•···.~~o Provide a hook if proper";:.,:th
COVER: 	 maintain a clear distance of of least one inch between 

canna t be ob toined byPlace the reinforcement so that the clear distance the reinforcement and anchor bolts, form ties, orANGLE OFFSET GREATER bending and extending barbetween face of concrete and nearest reinforcement other embedded meta Iwork. 
is IF for #5 bars and smaller and 2" for #6 bars and Reinforcement porol/el to anchor bolts or other embedded 

THAN 2" TO LESS THAN 8" 

larger; except prOVide a clear distance from face of metalwork shall be placed to maintain a clear distance 
concrete placed against earth Dr rock of 2" where of at least Ij times the maximum size aggregate. 

.-'-'-'-'-'-:-:-', 
ACCESSORIES: 

c~ 

TYPICAL FILLETED CORNER 
to be same SIZe and spacing as 
corresponding wall or slob bars. 

CORNER BARS 
MEMBER EACH CORNER 

THICKNESS (lNCLUOES BOTH FACES) 

8
11 or less 1-#5 

9"Thru 12" 2-#6 

I3"Thru 18" 2-#8 

/9
11 

Thru 2l 4-#8 

25"Thru 36"i 4-#9 

37"Thru 48" 4-#,0 

Over 48" 4-#11 

+-~~~~~lA----~~~
----~~~~_-+-r-In walls or slobs over 18" in 

thickness, use tie bars, 
same size and spacing 
as carresponding wall 
or slob reinforcement __ 
( Max. siz e # 6)---------------~ 

SECTION A-A 

Bar supports, spacers and other accessories are notEdge bars across thickness of opening FILLET 12" AND GREATER 	 member thickness is 9" or less and J" where member Reinforcement not to be placed between or within 
thickness is greater than 9", the clear distance 4 inches of main power leads shown on the design drawings. The recommendations 

DETAILS being to the design dimension line. of ACI 315-65 or other approved supporting systems 

Reinforcement paralleling construction joints sholl 

I 
may be used 

have a minimum of 2" clear cover. 
0 SPACING: 

The first and lost bars in slobs and wol/s, stirrups.o· REFERENCES:in beams, and ties in columns are to start and end 
Numerals in parentheses ( ) following notes and 
section letters or numbers indicate the number of 

I BENT BARS: 	 01 a maximum of one half of the adjacent bar spacing. 
Only billet steel shall be used for bars bent to a 

radius of 50- bar diameters or less. 
ANGLE OFFSET 8" OR MORE 

the drawing upon which the section or detail is 
shown; for example (524) denotes Drawing No. 

design drawings, all reinforcement requiring 
Uniess larger radius bends are indicated on the 

557-0-524. 
Unless otherwise shown follow the recommendations 
established by American Concrete Institute s 

~~7~o bending shall be bent around a pin having 
the following diameter. 

"Manual of Standard Practice for Detailing Reinforced 
Concrete Structures" (ACI 315 -65).

FOR CLASS B40 
BAR NO. 

'. d.' . 

4·5 10 IBS 

Standard Bends 

3 6'7 B 9 1/ 1/4S 

31II 21 II iI7':' 7 - :3 - 67 RETRACED- PIN DIAMETERS REVISED5J !61 7 109 22j*ANGLE OFFSET 8" OR MORE 8 4. 82 8Diameter of pin (j".) 
0- C.A S.RESTRICTED MEMBER THICKNESS 

11 21 41 161 6 - 5 - 67 MINOR CHANGES, STEEL CLASS ADDED2 7 9 iO ,II I~~~r;;~fe~n~!~!~11~~] 2 P 2 8 
D- C. A. S. 

TYPICAL ANGLE OFFSET DETAILS 
FOR CLASS EI!50 (§) ALWAYS TlUnK SAf£TV 

BAR NO. 7 10 1/ 14S IBS3 6 B 9415 UNITED STATES 
DEPARTMENT OF THE /NT£RfO.t:1 

1 
Istandard Bends BUREAU OF RECLAMATfON21 6 7 JOg8 II} 12ff 1/"22{'Ji3j4~iameter af pin (in.! STANDARD DESIGNS 

Ties, edge, and corner bars not required for openings 18" or less. 
NOTES !Stirrup and Tie bends II 51 7 8 10;21131 IIi 12ff8 2 8 4 GENERA L NOTESiDiameter af Pin {in.!

For a recess deeper than 4" but not greater than one half wall 

or slab thickness, use corner bars in face on recess side. 
 AND MINIMUM REQUIREMENTS* SpeclOl fabricatIOn for bends exceeding 90° and for 01/ 

grades of steel with yield point of 50,000 psi. FOR DETAILING REINFORCEMENT 
CLASS 40 AND CLASS 50 

MINIMUM ADDITIONAL REINFORCEMENT AROUND OPENINGS IN WALLS AND SLABS 
DI¥AWN.9Z:..."!.-': _l:..'~,:"c::._ SlJeMITTtrD _ _______ __~~._.tt.:.... Y'!.9Jf. ______ 
'TRACfED. __ .w.:..~. _____ R~COMMEND£O_ _ _ ____fj..~._~rJ~!:!c _______ 
CHl':CK&:cfQ·'5·:J.'.-,--D~-2·~·!LdP"~O\lI!D_ - - - - -cHi-':'~- ~7..~-"I~t~Ip_O!!. - - -- - .. 

DIZNVl£ff. COLOI'llADO. MARCH 21§, IgS5 40- D-7004 

http:DI�AWN.9Z
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" -Second stage or 
blackout concrete GENERAL NOTES 

I Tr-- ~'-c\~- 'll-:~~~--j UNLESS OTHERWISE SHOWN ON THE REINFORCEMENT DESIGN DRAWINGS, THE DETAILS AND NOTES~--~ .,1 ~-o-~ SHOWN ARE TYPICAL FOR ALL REINFORCEMENT DRAWINGS THAT REFER TO THIS DRAWING,I 1 . 1I ~""'~ 
J Cover Cover DESIGN: REINFORCEMENT DOWELS: SPLICES: 


'L.,-cover ~_ .._.~o~~~ ~,~.~ t 
Lf_~~-,c_,____.,.z __ ______ ...y~ o . I 


~ 
0 Structural design is based on 3750 psi specified Dowels may be indicated on the drowlng thus # S (d). Unless otherWise shown the minimum length of lop for-, 

compressive concrete strength at 28 days with a Dowels sholl have a minimum embedment and spliCing porollei bars sholl be as gIVen In Table A. 
RECESS LESS THAN 3" DEEP OFFSET 2" OR LESS working stress of /JOO psi; and working stresses prOjection equal to that required for lop spliCIng When reinforCing bars of different size are to be 

of 24,000 psi tension In reinforcement with a a bar of the some dlOmeter. spi!ced, the lop length sholl be governed by the 
specified minimum yield strength of 60,000 psi smalier dlOmeter bar 

j lr Cover Splices ore to be mode so Ihot the given distances to 
face of concrete will be maintained 

~ -'----'- -II MEMBERS LESS THAN L IN THICKNESS PLAIN DOWELS: The minimum lop requirement "5" for non - oorollel 
ABBREVIA nONS: Plain dowels across contractIOn JOints sho(l be plain bars sholl be as given in To ble 8 " ' P=L+dL..v~-=.,=.="=,·-----o-l~· b f ~ bottom face br~bottom row b I ~ bottom layer bars pointed With one cool of red lead POint. Twist 

t f~ top face tr~top row t I ~ top layer dowels to break bond before final set of first concrete 
n f ~ near face nr=neor row n s ~ near side plocement ImmedlOtely before the second concrete TABLE A 

OFFSET GREATER THAN 2" TO LESS THAN 8" ff ~ for face fr~for row fs~ for side placement, the projecling holf length of dowel sholl LENGTH OF LAPPED SPLICE "L" IN INCHES* 
Second stage or e f ~ each face er~eoch row e s ~ each side be Uniformly coated wltn a film of oil. Viscosity of BAR NO. L BAR NO. L 


blackout concrete 

.-" Symmetrical about 't: 

If ~ Inside face I r=lnside row ew~eoch way the oil sholl have a SAE rating of not less than 250 
a f ~ outside face or=outslde row e c= each corner r mr=middie row ml ~ middle layer 
spc ~ space or spaces 
eq spc ~ equally spaced, equal spaces STANDARD HOOKS:o~~~~.=--==~~~~.''', D~nomlnol diameter of reinforcing bar Hooks shol! have 180° bends and extensions of 4-bor 

I 
uv~ uniformly varying lengths of bars between dlOmeters but not less than 2f,' parallel to the 

MEMBERS GREATER THAN L IN THICKNESS lengths shown main leg of the bar or 90° bends and extensIOns of "Stagger splices, f bars are spaced closer than 8 
cl~cleor at least 12-bor diameters Hooks for stirrup and tie Inches or 8 bar diameters, whichever is greater. 0 1..:1 

TYPICAL CORNER DETAILS anchorage only sholl have either a 90° or 135° bend 
plus on extensIOn of at least 6-bar diameters but TABLE B 

SYMBOLS: _ ~ not less than 2f;' at the free end of the bar. Radius LENGTH OF SPLICE "s': FOR NON-PARALLEL BARS 
OFFSET 8" OR MORE Bars shown thus _ ,I'--../tS@12 or _ 1-:::........1t6@712 , of bend to be as spec died In table for bent bars. 
 ANGLE a S I 

indicate a group of IdentICal bars equally spaced A bar (--=» with a standard ISO° hook on one end 
~-An open circie at the end of a bar mdico tes a IS referred to as on "A" bar 0° To 10° 0.5L I 

TYPICAL BLOCKOUT RECESS DETA ILS /0° To 3oo~03L -~-=Jbend wilh the bar turned away from the observer A bar (=) wilh a standard ISO° hook on both ends 
(Second stage concrete shown) -~A closed circle at the end of a bar indicates a is referred to as 0 11 8 " bar. ~o To 50° i _...2..!i _______ . 

bend With the bar turned towards the observer 
Splices shown thus ==-- indicote a lopped splice, ~~~~~--+-----~~~~ no t 0 bend in the bar. PLACING: 

Bars a t smail openings (max. IS".! in wol! and slobs 80° To 90" I.OL
~I ; may be spread aport not more than If2 times 

FILLET LESS THAN 12" the bar spacing 
OFFSET 8" OR MORE DIMENSIONS: Reinforcement may be adjusted in the field to clear 

.~ 
RESTRICTED MEMBER THICKNESS D'mensions are to the center lines of the bars unless wo ters tops, keys, form ties, anchor bars, seals, recesses, A '"'1-' s-~ 

otherWIse shown. Clear cover dImensions ore embedded metalwork, and conduits except in heavily 
CI "'I> ')marked lie/. " reinforced areas. In such cases relocatIOn of the _ L--~ I"""".. / 

OFFSET DETAILS 
TYPICAL RIGHT ANGLE 

embedded mo teriols must be considered. in no case 
should bars be bent to greater than 6 to I slope. "'<~ (/

Where possible, reinforcement sholl be placed to 
Prm/de a hook if prorer length ICOVER: maintain a clear distance of at least one Inch between 
connot be obtained byPlace the reinforcement so that the cleer distance the reinforce men t and anchor bolts, form ties, orANGLE OFFSET GREATER bending and extending bar ~/between face of concrete and nearest reinforcement other embedded metalworkTHAN 2" TO LESS THAN 8" 


!s 1~2' for #5 bars and smaller and 2" for #6 bars and Reinforcement parallel to anchor bolts or other embedded 

larger; except prOVide a clear distance from face of metalwork sholl be placed to maintain a clear distance 

concrete placed against earth or rock of 2" where of at leost If3 times the maXimum size aggregate. ACCESSORIES: 


/-[dge bars across thickness of opening FILLET 12" AND GREATER member thickness IS 9" or less and 3" where member Reinforcement not to be placed between or w·ith,n Bar supports, spacers and other accessories are not 
to be some size and spocmg as th!ckness IS greater than 9", the clear distance 4 Inches of main power leads. shown on the design drawings The recommendations 

ITG
! corresponding wallar slob bars. TYPICAL FILLETED CORNER DETAILS being to the design dimension line of ACI 315-65 or other approved supporting systems 

-«lA' ~'--q~ Reinforcement paralleling construction jOints sholl may be used 
" ~/n walls or slobs over IS" in r n hove a minimum of 2/1 clear cover. ' '. J:l I' !! thickness, .use tie bars, I SPACING: 

I ' , some size and spacing 0 
C 

. The first and lost bars in slobs and walls, stf(rups
' I as corresponding wall I a r \ in beams, and ties in columns are to start and end REFERENCES: 

t t -t- I'. or slob relnforcemen t. -I Ii H--~ 10 

I 
BENT BARS: at a maX/mum of one half of the adjacent bar spacing. Numerals in parentheses ( ) following notes and 

ANGLE OFFSET 8" OR MORE LL "./'---L~ ) (Max size #6}-~L..1-'i+~~ !;,I Only billet steel sholl be used for bars bent to a sectiOn letters or numbers indicate the number of 
radIUS of 50-bor diameters or less. the drawing upon which the section or detail is 

l Unless larger radius bends are indicated on the shown; for example (524) denotes DraWing No--.Z- . +-~j' Corner bars-----l......-TTTi T deSign drawings, all reinforcement reqUiring 557- D-524 
1 -y----- I 

bending sholl be bent around a pin having Unless otherwise shown follow the recommendations--T "-Lesser t-- the following diameter. established by American Concrete Institutes 
"Manual of Standard Practice for Detailing Reinforced --~~ "~~LJ::A:~~~n[~)I_ L-....... _-,.'~_~_L BAR NO. .3 4 5 617 B \ 9 /0 \ /I 14S IBS Structures"(ACI315-65).Concrete 

(~" _ SECTION A-A 

~-n 11/ -See c.orner bar table (OmitANGLE OFFSET 8" OR MORE 
-~~-+-+-ft---- 'lot side of openingsRESTRICTED MEMdER THICKNESS CORNER BARS 

MEMBER 
THICKNESS 

8" or less 
9" Thru /2" 

Over 48" 

EACH CORNER 
(fNCLUDES BOTH FACES) 

,:,Speciol fobricotion for ol! bends."'I r I adjacent to moss con-
r 1 crete, floors or beams.)

TYPICAL ANGLE OFFSET DETAILS I © ALWAYS T~JnK SAfETY 

+---.~-----~-~--+ UNITED STATES 

DEPARTMENT OF THE INTERIOR 


BUREAU OF RECLAMATION 


STANDARD DESIGNSNOTES 
Ties, edge, and carner bars not required for openings IS or less. GENERAL NOTES 
For a recess deeper than 4" but not greater than one half wall AND MINIMUM REQUIREMENTSor slob thickness, use corner bars in face on recess side 

FOR DETAILING REINFOROEMENT 

f-----.-" -  ~ . 
o 

CLASS 60 
MINIMUM ADDITIONAL REINFORCEMENT AROUND OPENINGS IN WALLS AND SLABS 

::::::;;-l!:::::::::.%~. 

OENVe:R, COLO ..... ADO, JUNe: 20, 1967 I 40 - 0 - 61 23 
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TYPE A 
(For use with unreinforced irrigation pipe only) 

© ALWAYS nunK SAfETY 
UNIT EC STAT lEa 

C £pA. RTMENT OF TNl/E IN TIE FI'OIlt 
BUREAU OF tq£CL..AMAT/ON 

STANDARD DESIGNS 

PRECAST CONCRETE PIPE. JOINT 
UNREINFORCED BAND 

TYPE A 
DRAWN_,:!~'5..·~:"' __SUBM' 'T' T ED _c,§., Bi/2EP-"________ 

'T'RACEO_~Q.·J:=__ RECOMMENDED ~,J;LJ::.Ci!~ .;;.'!JI__ 

CHECKED !:,,--~:Tc A PP ROVED_ '!V..:§..!!fJJ. ~'!1lii'!.~~'!. __ 
ACT. CI-fIi£F EN\,ti"'. 

DENVER, COLO.• DEC. 2. 40-D-5241 
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Inside cement mortor joint, hond //.{ Inside t ~-2';;; CHANG EO PIPE DIAMETERS IN NOTES 

pocked for 24"dio. ond lorger. ----" foce·/ ~ ~61 RETRACED 

SEL F- CEN TER I N G J 0 I N T I-~':;;;""....I....--U-N""I~T~ED"""'S-T""A~T-E-S-----"""" 
_/ 

TYPE 
DEPARTMENT OF THE INTERIOR 

8 BUREAU OF RECLAMA TION 

STANDARD DESIGNS 

PRECAST CONCRETE PIPE JOINT 
REINFORCED BAND 

TYPE B AND TYPE 8-1 
DIA OF PIPE 12"ro 20

11 

21"ro 24" 27
8

ro 33" 36
11

ro 45
8 

48"ro 51" 54"ro 60 63"ro 96" 
DRAWN __ '"!....~JS..:. __ SUBMI TTED __ £'f-,-!J.i.ee.~,,-. ____ _ 

MINIMUM I" /" /" 
TRA CED_ !!,-e,Yt, __ RECOMMENl)ED__1{._B..:.K~e_n~.!__ _ 

5" ~" 3" 
THICKNESS (t) (j 14 '"2 '4 2" CHECKED_ f __Vt.],__ A PPRO VEL _vt.. ~'-f1.~O.Jn-P...r?.!Y_ __ _ 

4 ACT. CHI",F Elilfil'R. 

DEN V E R. CO L 0;. D I 4:. 2, t 11 5 2 i 4 0 - 0 .. 5 2 4 2 

http:f-,-!J.i.ee
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Collor---, __-- ... -The amoun t of circumferential rein forcement 

One or more layers as required ---------r,-\~-- L -----:;' In the collar sholl not be less than that required 
-,::--- •• ',' ....• '. '.' I for on equivalent length of the adjacent pipe.

-L ><~::: :··.····.···:i~; /-Calked yord joint 
I '. @@.. @.,. '.. / 

Field jo in t----------_J.___ - .......-: ....... -' '-':: ..-:.:··.·..... :t_d'- _~~/--Ca Ik ing space

I :s;..;i.' .. ,- -'. . -_.- ...... :y. 

TYPE C 
(Collared joints for cut pipe are similar) 

TABLE FOR COLLAR DIMENSIONS 

6"TO 15" IS" 21" 24"TO 45" 4S"TO 63" 66"TO 72" 7S" 84' 90" 96"DIA OF PIPE 

3/1I" 
24 52

I" I"I " 7" 6"4" 6 7"MIN. THICKNESS(tl l- 21-"2 Ie &..4 2-2 2 

6 
11 

726/1 I " 9"MIN. LENGTH (U 

5" 3 11

MIN. C,qLKfNG SPACE 8 '4 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 


,BUREAU OF RECLAMATION 


STANDARD DESIGNS 

PRECAST CONCRETE PIPE JOINT 

CALKED CONCRETE COLLAR 


TYPE C 
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I 

Contraction joint. Paint 

to prevent bond.---_"", J'!.>{ f<- /,-ElliPtical hoops 

'" 'I, 'f. b9" Rubber waterstop -----" \ I~ ~i /: (,-Longl. ars 
'\ II I / : : 

I~~~~,~!;.;k,:.}6_\2:!:j;"rt?t-vor;Oble 
" 1,,\ ,,1 I \ 

f/ 't' '''''J .....6->l", J"IIp Ical hoops. Same " i I": '---"8 ~ Bars. Space same as-d' siz~ as elliptical barrel ,/ /,<-- 101 -->; longitudinal bars. 
relnforcement----------/ 

SECTION A-A AT CONTRACTION JOINT 

NOTES 
0 

I"!!!!",,,' Contraction joints at 25':!: intervals, and at connections 
with closed transitions.SCALE OF FEET 

See Dwg. 40-D-2867 for details of 9" rubber waferstop. 

HALF SECTION OF BARREL HALF SECTION OF BARREL 

AT JOINT THIS DRAWING SUPERSEDES DWG. 40-D-3344. 

UNITED STA TES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

STANDARD DESIGNS 

MONOLITHIC SIPHON BARREL 

ELLIPTICAL HOOP REINFORCEMENT 


CONTRACTION JOINT WITH RUBBER WATERSTOP 


~ ORA IIIN ___ !L.~~'_______ SU8",ITTEO__ _ _ __________ 

~~ TRACEo---!.r~-------RECO",,,,ENOEO-~a,~-m~-~--n 
CI.. CHECKED_~·.!. __·_~~_APPROIIED____IfI;..- ____ _______"\..___ 

sci~--~~~~~~~~~~~~--~C~H~E~F~E~NG~'~E~R--------__f 
~.; DENVER. COLORADO MARCH 16,19151 40 - D- 5129• ALWAYS THinK SAfETY 
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........ 

Circular 

.' .' 

-0, '.' 

" " / + t- b ' 

Omit segmental bars and substitute 
circular hoops of same size as largest
segmental bars in corresponding face----"" /-Contraction iOlnt, Paint 

3 -',-, I ,0 preven and, 
Segmental bars---~, , ~~>i, / /-9" Rubber waterstop 

:--~-~--~- ::::~- .---.--.~_.-/'~ 

/ " \\ ~: J /
/ '" I \ I I '1 / 

, 
'~---Lonqit. bars 

SECTION A -A AT CONTRACTION JOINT 

__ - ----- 9" Rubber waterstop 

I 0 2 :3 
1,,1,11,,1,,1 I I 

SCALE OF FEET 

NOTES 
Contraction joints to be at 25'± intervals and 

at connections with closed transitions, 
See Dwg, 40-D-2867 for details of 9" rubber woterstop. 

THIS DRAWING SUPERSEDES DWG, 40-0-3164, 

-_~--1' 'tf-27~ CHANGE REINF, NOTE BY 233 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

STANDARD DESIGNS 

MONOLITHIC SIPHON BARRELHALF SECTION OF BARREL HALF SECTION OF BARREL 

AT ..JOINT 
 TWO LA YER REI NFORCEMENT 

CONTRACTION ,JOINT WITH RUBBER WATERSTOP 

~ AUMYS nlinK SAfETY 40-0-5130 
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