
U.  S. Department of  Agr i cu l tu re  
S o i l  Conservation Serv ice  
National Engineering S t a f f  

Apr i l  1981 (Rev. 1 )  

Design Note No. 18* 

Subject  : "Unattached" ES drawings 

Most Engineering Standard (ES) drawings a r e  contained,  because of  t h e i r  
s u b j e c t  mat te r ,  i n  e i t h e r  s e c t i o n s  o f  t h e  n a t i o n a l  engineering handbook, 
t echn ica l  r e l e a s e s ,  design n o t e s ,  o r  o t h e r  s i m i l a r  p u b l i c a t i o n s .  Thus, 
such ES drawings a r e  a v a i l a b l e  by procurement o f  t h e  pub l i ca t ions  i n  
which they  appear.  

This design no te  provides  a mechanism by which o therwise  "unattached" 
ES drawings may be obta ined .  

These "unattached" ES drawings a r e  contained he re in .  They group n a t u r -  
a l l y  i n t o  t h r e e  ca t egor i e s .  These a r e :  

Group A:  Schedules o f  Nat ional  Standard De ta i l  Drawings 
ES- 94 S e r i e s  "B" S t r a i g h t  Drop Spillways 
ES-169 Standard Covered R i se r s  
ES-180 Standard Open R i se r s  
ES-186 Standard Impact Basins ( a l s o  a v a i l a b l e  i n  TR-49) 
ES-195 Standard Conduit D e t a i l s  
ES-231 Standard Baff le  R i se r s  

Group B:  Drop I n l e t  Spi l lway Standards 
ES-150 Covered Top R i se r  
ES-151 Rectangular Open Top R i se r  
ES-152 Square Open Top Riser  
ES-153 R e s t r i c t e d  Flow Riser  
ES-154 Pipe Conduits 
ES-155 Pipe Conduit Ou t l e t s  
ES-156 Low Stage I n l e t s  
ES-232 Baff le  Top R i se r  

Group C :  Miscellaneous 
ES- 8 C i r c u l a r  Curve Pipe Layout Information 
ES- 11 Drop Spi l lway Nappe 
ES-157 P rope r t i e s  o f  S t e e l  Angles wi th  Equal Legs 

*Prepared by Edwin S. A l l ing ,  Head, Design Uni t ,  National Engineering 
S t a f f ,  Lanham, Maryland. 





II II STANDARD PLANS: SERIES B REINFORCED CONCRETE DROP 
SPILLWAYS SCHEDULE SHOWING DRAWING NUMBER, CUBIC 
YARDS OF CONCRETE, AND POUNDS OF REINFORCING STEEL. 

(1) Notes: Drawing No., cu. yds of concrete, and lbs.. of reinforcing steel are listed vertically 
in order for each size. Each drawing number shall be prefixed with the letters E. S .  

(2) *The ratio of L + h is less than 2.0 for these values. Correction for hydraulic losses due 
to end contractions must be considered in the solution of the weir formula, for discharge 
capacity, before these drop spillways can be applied. 
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STANDARD PLANS: SERIES "B" REINFORCED CONCRETE DROP 
SPILLWAYS SCHEDULE SHOWING DRAWING NUMBER, CUBIC 
YARDS OF CONCRETE, AND POUNDS OF REINFORCING STEEL. 

(1) Notes: Drawing No., cu. yds of concrete, and lbs.. of reinforcmg steel are listed vertically 
, in order for each size. Enrh drawing number shall he prefixed with the Letters E. S. 

(2)  he ratlo of L + h is less than 2.0 for these values. Correction for hydraulic losses due 
to end contractions must be considered in the solution of' the weir formula, for discharge 
capacity, before these drop spillways can be applled. 

Definition of Symbols: 
F = net drop from crest of weir to top of transverse sill in ft 
h = total depth of weir in ft 
L = length of weir in ft 

Load Assumptions : 
1. Weight of concrete = 150 lbs/ft3 
2 Weight of earth fill = 100 lbs/ft3 
3. Weight of equivalent fluid against headwall = 62.4 lbs/ft3 
4. Weight of equivalent fluid against sidewalls = 35 lbs/ft3 
5 .  Wei-ght of equivalent fluid against wingwalls = 35 lbs/ft3 
6. Weight of equivalent fluid against headwall extensions = 5 lbs/ft3 
7. Allowable soil bearing pressure = 2000 lbs/ft2 

Allowable unit working stresses (class B concrete): 
(1) Ultimate compressive strength fh = 3000 lbs/sq in. 
(2) Extreme fiber stress in compression fc = 1200 lbs/sq in. 
(3) Working stress for reinforcing steel f, = 20,000 lbs/sq in. 
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STANDARD PLANS: STANDARD COVERED RISERS 
SELECTION OF STANDARD DETAIL DRAWINGS 

Key t o  Drawing Numbers 

L'he drawing numbers of the  Standard Detai l  Drawings f o r  Standard Covered Risers a r e  given by: 

ES-?ODD- [NN] ih [NN] is [:I 
{here 

DD r D = pipe conduit diameter, inches. 

[NN] ih Nib = v e r t i c a l  distance from pipe invert  a t  the  r i s e r  t o  c res t  of the  covered i n l e t  
of t h e  r i s e r ,  f t .  

[NNIis = N i s  = v e r t i c a l  distance from pipe invert  a t  the  r i s e r  t o  s o i l  surface, f t .  The 
s o i l  surface i s  e i ther  the seaiment o r  the  embankment (berm) surface. 

@I r i s e r  i s  designed t o  be located i n  t h e  Lembankment 
reservoir area I .  

Standard Detai l  Drawings 

Each s e t  of Standard Detai l  Drawings f o r  a Standard Covered Riser consists of four sheets.  Each 
Standard Covered Riser i s  designed f o r  a specif ic  combination of Nih  and Nis. 

A s e t  of Standard Detail  Drawings may be adapted t o  a range of r i s e r  heights. The height may vary fron 
the f u l l  design height given by Nib i n  the  drawing number t o  f i v e  f e e t  l e s s  than Nib. The only excepti 
to  the  preceding statement occurs with r i s e r s  having D = 36 in.  and Nih = 15 f t ,  f o r  which the  height 
range i s  four fee t .  

The design combinations of Nib, Nis, and Nsh f o r  each pipe conduit diameter together with criteria f o r  
select ing the Standard Detail  Drawings t o  be used f o r  a given adaptation, are  given on sheet 2 of t h i s  
*awing. 

Adaptation of Standard Detail  Drawings 

After the  par t i cu la r  Standard Detail  Drawings t o  be used have been selected, they must be adapted t o  tl: 
desired r i s e r  height. The adaptation i s  accomplished by completing the  f i l l - i n s  l e f t  blank on sheets i 
m d  3 of t h e  drawings. The information required i s  self-explanatory. It consis ts  of v e r t i c a l  dimensic 
reinforcement bar lengths, reinforcement bar quant i t ies ,  and volumes and weights of materials.  

Volumes anti Weights of Materials 

Q,uantity schedules f o r  each family of Standard Covered Risers a re  contained on t h e  following sheets of 
t h i s  drawing: 

Pipe Conduit Diameter Sheet 
D = 24 in .  3 

30 4 
56 5 
42 6 
48 7 

Wind Fro.iections 

Risers t o  be located i n  the embanhent a re  not desimed f o r  wind. An allowable wind projection i s  tab1 
l a t e d  f o r  these r i s e r s  on the sheets containing the  quantity schedules. The tabulated allowable wind 
projection was computed f o r  the  conditions: 

( 1 )  No embankment i s  placed i n  t h e  v ic in i ty  of the  r i s e r .  
( 2 )  Moist s o i l  condition, allowable ear th bearing pressures are:  

pmax 6 4 k s f  

paver 5 2 ksf 

plnin 2 O ksf 

( 3 )  Wind ac t s  on t h e  sidewall a t  50 psf. 
( 4 )  The constructed r i s e r  height, above the  top of the  footing, does not exceed the  allowable 

wind projection. 

The assumption i s  made t h a t  the allowable wind projection for  other conditions of embankment placement 
and r i s e r  height i s  not l e s s  than t h a t  tabulated. Thus, the  tabulated allowable wind projection may be 
considered as  t h e  allowable v e r t i c a l  distance between t h e  surface of the embankment and the  top of the  
r i s e r  a t  any stage of construction. 
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STANDARD PLANS: STANDARD COVERED RISERS 
SELECTION OF STANDARD DETAI L DRAW I NGS 

Selection of Standard Deta i l  Drawings 

The se lec t ion  of t he  pa r t i cu l a r  Standard Deta i l  Drawings t o  be adapted 
t o  t h e  desired r i s e r  height is  made as follows: 

The Nib of t h e  Standard Deta i l  Drawings t o  be sel.ected i s  t h e  
smallest value of Nib which is  grea te r  than o r  equal t o  the  
Nib desired at  t h e  spec i f i c  s i t e  and t he  Nsh of t he  Standard 
Deta i l  Drawings t o  be se lected i s  t h e  g rea tes t  value of Nsh 
which is l e s s  than o r  equal t o  t h e  Nsh desired at  the  spec i f i c  
s i t e .  

Thus : 

Nib of t h e  standard 2 Nib desired a t  spec i f i c  s i t e  

Nsh of t he  standard 5 Nsh desired a t  spec i f i c  s i t e .  

 our examples a r e  given. These examples assume a 36 in .  pipe conduit 
diameter and r i s e r s  w i l l  be located i n  t he  embankment. 

&ample 1. 
Nth desired = 30.0T, Nsh desired = 13 . O f ,  therefore  

s e l ec t  ES-3036 - 3020E 
&ample 2. 

Nih desired = 28.5', N,h desired = 13.01, therefore  
s e l ec t  ES-3036 - 3020E 

Example 3. 
, Nib desired = 27.0', Nsh desired = 1 3 . O r ,  therefore  

s e l ec t  ES-3036 - 3020E 
Example 4. 

N ih desired = 27.0t, Nsh des i red =15 .0 t ,  therefore  
s e l ec t  ES-3036 - 3015E. 
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STANDARE DEXAIL DRAWWGS, 38-3024- [NN] ih [NN] is  [!I 

STANDARD PLANS: STANDARD COVERED RISERS 
SCHEDULE SHOW1 NG DRAW1 NG NUMBERS, VOLUMES 
OF CONCRETE, AND WEIGHTS OF STEEL. 

RISERS TO BE MCATED W 
RESERVOIR ARECl 

Nsh = Nib - N i s ,  f e e t  

PIPE 
CONOU IT 

DIAMETER 
= 24 " 

RISERS TO BE LOCATED Ei 
EMENnmm 

f e e t  

40 

Nsh = Nib - Nis, f e e t  

:terns, l i s t e d  i n  v e r t i c a l  order  pe r  r i s e r :  
(1) P a r t i a l  drawing number - [NN] ih [NN] is [RE] 
( 2 )  Volume of concrete f o r  full height r i s e r ,  Nib equals t abu la t ed  value,  cu. yds. 
(3) Change i n  v o l u m  of concrete per  foo t  decrease i n  height  of r i s e r ,  cu. yds. 
(4) Weight of s t e e l  f o r  full height r i s e r ,  Nib equals tabula ted value,  l b s .  
(5) Approximate change i n  weight of s t e e l  p e r  foo t  decrease i n  height  of r i s e r ,  l b s .  
(6) Allowable wind project ion,  s e e  sheet  1 of t h i s  drawing, f e e t .  
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STANDARD PLANS: STANDARD COVERED RISERS 
SCHEDULE SHOWING DRAW1 NG NUMBERS, VOLUMES 
OF CONCRETE, AND WEIGHTS OF STEEL. 

- -- 

PIPE 
CONDUIT 

DIAMETER 
= 30 " 

STANDARD D E T A ~  DRAWINGS, ES-3030- [NN] ih  [m] i s  [!$I I 
RISmS TO BE LOCATED IN 

EMBANKMENT 

Nsh = Nib - Nis ,  f e e t  

RISERS TO BE LOCATED IN 

Nih 

fee t  

40 

RESERVOIR AREA 

Nsh = Nib - Nis ,  f ee t  

Items, l i s t e d  i n  v e r t i c a l  order per r i s e r :  
(1) artial drawing number - [NNJ i h [ ~ ~ ~  f s  [:I 
(2) Volume of concrete f o r  full height r i se r ,  Nib e q u d s  tabulated v d u e ,  cu. yds. 
(3)  Change in volume of concrete per foot  decrease i n  height of r i s e r ,  cu. yds. 
(4) Weight of s t e e l  f o r  flill height r i s e r ,  Nth equals tabulated value, lbs .  
(5 )  Approximate change i n  weight of s t e e l  per foot decrease i n  height of r i s e r ,  lbs .  
(6) Allowable wind projection, see sheet 1 of t h i s  drawing, fee t .  
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Nth 

f e e t  

STANDARD PLANS: STANDARD COVERED RISERS 
SCHEDULE SHOWING DRAW1 NG NUMBERS, VOLUMES 
OF CONCRETE, AND WEIGHTS OF STEEL. 

RISERS TO BE LOCATED IN 
RESERVOIR AREA 

PIPE 
CONDUIT 

DIAMETER 
= 36 " 

= N f i  - N f s ,  f ee t  

Items l i s t e d  in v e r t i c a l  order per r i s e r :  
E ( ~ j  hr t id drawing number - [NNI l h [ ~ ~  is rRI 

(2)  Volume of concrete f o r  f u l l  height r i s e r ,  Ndh equals tabulated value, cu. yds. 
( 3 )  Change i n  volume of concrete per foot  decrease in beinht of r i s e r .  cu. vds. 
(4)  Weight of s t e e l  f o r  f u l l  height r i s e r ,  N i b  equals t a b k a t e d  value; lbs." 
(5) Approximate change i n  weight of s t e e l  per--foot decrease in height-of r i s e r ,  l b s .  
(6 )  Allowable wind projection, see sheet 1 of tliis drawing, fee t .  
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RISERS TO BE LOCATED IN 
EMwmmm 

Nsh ' Nth - Nis ,  f e e t  

STANDARD PLANS: STANDARD COVERED RISERS 
SCHEDULE SHOW1 NG DRAW1 NG NUMBERS, VOLUMES 
OF CONCRETE, AND WEIGHTS OF STEEL. 

RISERS TO BE LOCATED IN 
RESERVOIR AREA 

PIPE 
CONDUIT 

DIAMETER 
= 42" 

Nsh = Nib - Nis ,  f e e t  

Items l i s t e d  i n  v e r t i c a l  order per r i s e r :  E 
(1)  P a r t i a l  drawing number - [NN] ih [m] is LRI 
(2)  Volume of concrete f o r  f u l l  height r i s e r ,  Nth  equals tabulated value, cu. yds. 
(3 )  Change i n  volume of concrete per foot decrease i n  height of r i s e r ,  cu. yds. 
(4) Weight of s t e e l  f o r  f u l I  height r i s e r ,  Nib equals tabulated value, l b s .  
(5)  Approximate change i n  weight of s t e e l  per foot decrease in height of r i s e r ,  l b s .  
(6)  Allowable wind projection, see sheet 1 of t h i s  drawing, f e e t .  
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STANDARD PLANS: STANDARD COVERED RISERS 
SCHEDULE SHOW1 NG DRAW1 NG NUMBERS, VOLUMES 
OF CONCRETE, AND WEIGHTS OF STEEL. 

PIPE 
CONDUIT 

DIAMETER 
= 48 " 

STANDARD DETAIL DRAWINGS, ~~-3048-[NN] ih [NN] is [:I I 
RISERS TO BE LOCATED I N  

f e e t  

RISERS TO BE LOCATED IN 
RESERVOIR AREA EMBANKMENT I 

Nsh = Nib - N i s ,  f e e t  

- - 

-- 

-- 

- 
Items l i s t e d  i n  v e r t i c a l  order per r i s e r :  

(1) Par t i a l  drawing number - INN] ih [MI is LEI 
( 2 )  Volume of concrete fo r  f u l l  height r i se r ,  Nib equals tabulated value, cu. yds. 
( 3 )  Change i n  volume of concrete per foot decrease i n  height of r i s e r ,  cu. yds. 
(4) weight of s t e e l  fo r  f u l l  height r i s e r ,  Nib equals tabulated value, lbs .  
(5) Approximate change i n  wei&t of s t e e l  per foot decrease i n  hei&t of r i s e r ,  lbs .  I 
( 6 )  Aiiowable wind projection; see sheet 1-of t h i s  drawing, f e e t .  - I 
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STANDARD PLANS: STANDARD OPEN RISERS 
SELECTION OF STANDARD DETAIL DRAWINGS 

Key t o  Drawing Numbers 

The drawing numbers of the Standard Detail  Drawings f o r  Standard Open Risers are  given by: 

where 
DD D = pipe conduit diameter, inches. 

[NNIih = Nib = ver t ica l  distance from pipe invert  a t  the r i s e r  t o  c res t  of the Open Riser In le t ,  f t .  

E Nis = v e r t i c a l  distance from pipe invert  a t  the r i s e r  t o  s o i l  surface, f t .  The s o i l  sur- 
face i s  e i ther  the sediment o r  the embankment (berm) surface. 

embankment 
[:I E r i s e r  i s  designed t o  be located i n  the  [ reservoir area 1 - 

Standard Detail  Drawings 

Each s e t  of Standard Detail  Drawings f o r  a Standard Open Riser consis ts  of four sheets. The Open Riser 
I n l e t  i s  shown on sheet 4.  

The Standard Open Risers tabulated on sheet 2 of t h i s  drawing a re  designed f o r  Nib = Ni , .  

A s e t  of Standard Detail  Drawings may be adapted t o  a range of r i s e r  heights. The height may vary from 
the f u l l  design height given by Nph i n  the drawing number t o  f ive  f e e t  l e s s  than Nib. The only exception 
t o  the preceding statement occurs with r i s e r s  having D = 36 in .  and Nib = 10 f t ,  fo r  which the height 
range i s  four f e e t .  

Selection of Standard Detail  Drawings 

The s e t  of Staddard Detail  Drawings t o  be selected i s  t h a t  having the smallest Nib which is  greater than 
or  equal t o  the Nib desired a t  the specif ic  s i t e .  

Adaptation of Standard Detail  Drawings 

After the Standard Detail  Drawings have been selected, they must be adapted t o  the desired r i s e r  height.  
The adaptation i s  accomplished by completing the  f i l l - i n s  on sheets 1 and 3 of the drawings. The value 
t o  be inser ted i n  a f i l l - i n  i s  e i ther  a ver t i ca l  dimension, a reinforcement bar length, a reinforcement 
bar quantity, a reinforcement bar weight, o r  a concrete volume. 

Volumes and Weights of Materials 

Quantities f o r  Standard Open Risers are  given on sheet 2 of t h i s  drawing. 

Wind Projections 

Risers t o  be located i n  the embankment a re  not designed f o r  wind load. An allowable wind projection 
tabulated f o r  these r i s e r s  on sheet 2 .  The tabulated allowable wind projection was computed f o r  the 
conditions: 

(1) No embankment i s  placed i n  the v ic in i ty  of the r i s e r .  

(2 )  Moist s o i l  condition, allowable ear th bearing pressures are: 

5 4 ksf 

pa, B 2 ksf 

2 0 ksf 

( 3 )  Wind load on the sidewall i s  50 psf .  

( 4 )  The constructed r i s e r  height, above the top of the footing, does not exceed the allowable wind 
projection. 

The assumption i s  made t h a t  the allowable wind projection f o r  other conditions of embankment placement 
and r i s e r  height i s  not l e s s  than t h a t  tabulated. Taus, the tabulated allowable wind projection may be 
considered as  the allowable v e r t i c a l  distance between the  surface of the embankment and the top of the 
r i s e r  a t  any stage of construction. 
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STANDARD PLANS: STANDARD OPEN RISERS 

SCHEDULE SHOWING DRAWING NUMBERS, VOLUMES OF CONCRETE, 

AND WEIGHTS OF STEEL. 

STANDARD DETAIL DRAWINGS, ES-31DD- [NNl i h  , [NNl is [:I 

EL- 

I t ems , . l i s ted  i n  v e r t i c a l  order per r i s e r :  

(1)  Volume of concrete f o r  f u l l  height r i s e r ,  Nth = NZs, cu. yds. 

(2) Change i n  volume of concrete per foot  decrease i n  height of r i se r ,  cu. yds. 

(3) Weight of s t e e l  f o r  f u l l  height r i s e r ,  Nth = NZs, l bs .  

(4) Approximate change i n  weight of s t e e l  per foot  decrease i n  height of r i s e r ,  l b s .  

(5) Allowable wind projection, f t .  (see sheet 1 of t h i s  drawing) 

3EFERENCE STANDARD DWG. NO. 
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STANDARD PLANS: STANDARD IMPACT BAS1 NS 
SCHEDULE SHOW1 NG DRAW1 NG NUMBERS, VOLUMES 

I OF CONCRETE. AND WEIGHTS OF STEEL. I 

/ STAKDARD DETAIL DMW INGS 
ES - 4 ~  

QUANTITIES* I 
STEEL - l b  s . I CONCRETE - CU.  yds.  I 

Key t o  Drawing Numbers 

The drawing numbers of t h e  Standard D e t a i l  Drawings f o r  Standard 
Impact Basins a r e  given by: 

ES - 4 ~  
where 

WWW - width of bas in ,  WW.W f t  

*Quanti t ies  of  s t e e l  and concre te  t a b u l a t e d  were obta ined  from shee t  1 
o f  each ES-drawing. These q u a n t i t i e s  a r e  approximate s i n c e  q u a n t i t i e s  
vary  wi th  p ipe  d iameter .  
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ENGINEERING DIVISION - DESIGN UNIT 

STANDARD DWG. NO. 

ES- 186 
SHEET LOF 1 
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STANDARDPLANS: STANDARDCONDUITDETAILS 

SCHEDULE SHOWING DRAWING NUMBERS 

AVAILABLE STANDARD DEYFAIL DRAWINGS 
FOR 

REINFORCED CONCRETE PRESSURE PIPE 
PRINCIPAL SPILLWAYS 

Class ( a )  dams more than 50 f t  . 
high, and a l l  c l a s s  ( b )  and 

c l a s s  ( c )  dams 

Al ternate  f o r  c l a s s  ( a )  dams 
l e s s  than 50 f t .  high 

Key t o  Drawing Numbers 

The drawing numbers of t h e  Standard De ta i l  Drawings f o r  Standard 
Conduit De ta i l s  a re  given by: 

E S - ~ [ ~ I D D - [ $ I  [:I 

where 

DD - D = p i p e  conduit diameter, inches 

[:I p ipe  i s  supported on cradles  o r  beddings 

E IR1 = foundation i s  e a r t h  (y ie ld ing)  o r  rock ( n ~ n - ~ i e l d i n ~ )  

Completion of Standard De ta i l  Drawings 

Various items must be f i l l e d  i n  t o  complete t h e  drawings f o r  
inc lus ion i n  a s e t  of construction plans.  These a re :  t h e  
pipe s t r eng th  requirements, t h e  pipe jo in t  requirements, t h e  
s t e e l  schedule, and mater ia l  quan t i t i e s .  Relations a r e  given 
from which t h e  volumes of concrete may be obtained. 

iEFERENCE 

SCS Eng~neering Drawing, ES-154 

U. S. DEPARTMENT OF A G R I C U L m  

SOIL CONSERVATION SERVICE 

ENGINEERING DIVISION - DESIGN UNIT 

STANDARD DWG. NO. 

ES- 195 
SHEET 2 OF 1 

DATE 10- 70 





I STANDARD PLANS: STANDARD BAFFLE RISERS 
SELECTION OF STANDARD DETAIL DRAWINGS 

Key t o  Drawing Numbers 

The drawing numbers o f  t h e  Standard De ta i l  Drawings f o r  Standard Baf f l e  Risers  a r e  given by: 

where 
DD ! D = pipe  conduit  diameter,  inches 

[NNIih  E Nih = v e r t i c a l  d i s t ance  from pipe  i n v e r t  a t  t h e  r i s e r  t o  c r e s t  of t h e  Ba f f l e  Riser I n l e t ,  f t .  

[ N N ] ~ ~  ! Nis = v e r t i c a l  d i s t ance  from pipe  i n v e r t  a t  t h e  r i s e r  t o  s o i l  su r f ace ,  f t .  The s o i l  sur-  

f ace  i s  e i t h e r  t h e  sediment o r  t h e  embankment (berm) su r f ace .  

embankment 
[:I r i s e r  i s  designed t o  be loca t ed  i n  t h e  [reservoir area 1 .  

Standard De ta i l  Drawings 

Each s e t  of Standard De ta i l  Drawings f o r  a Standard Baff le  Riser  cons i s t s  of four  shee l s .  The Raff le  

Riser  I n l e t  i s  shown on sheet  4. 

The Standard Baf f l e  Risers  t abu la t ed  on sheet 2 of t h i s  drawing a r e  designed f o r  Nih = Nis .  

A s e t  of Standard De ta i l  Drawings may be adapted t o  a range of r i s e r  he igh t s .  The he igh t  may vary from 
t h e  f u l l  design height  given by Nib i n  t he  drawing number t o  f i v e  f e e t  l e s s  than Nib. The only exception 
t o  t h e  preceding statement occurs with r i s e r s  having D = 36 i n .  and Nib = 10 f t ,  f o r  which the  he igh t  
range i s  fou r  f e e t .  

Se l ec t ion  ofs tandard  = a i l  Drawin@ 

The s e t  of Standard De ta i l  Drawings t o  be  se l ec t ed  i s  t h a t  having t h e  smal les t  Nih which i s  g rea t e r  than 
o r  equal t o  t h e  Nib des i r ed  a t  t h e  s p e c i f i c  s i t e .  

Adaptation of Standard De ta i l  Drawings 

After  t h e  Standard De ta i l  Drawings have been se lec ted ,  they must be  adapted t o  t h e  des i r ed  r i s e r  he igh t .  
The adapta t ion  i s  acconiplished by completing t h e  f i l l - i n s  on shee t s  1 and 3 of t h e  drawings. The value 
t o  be  i n s e r t e d  i n  a f i l l - i n  i s  e i t h e r  a v e r t i c a l  dimension, a reinforcement ba r  length,  a reinforcement 
ba r  quant i ty ,  a reinforcement ba r  weight, o r  a concre te  volume. 

Volumes and Weights of Ma te r i a l s  

Quant i t ies  f o r  Standard Baff le  Risers  a r e  given on sheet  2 of t h i s  drawing. 

Wind Project- 

R i se r s  t o  be  loca t ed  i n  t h e  embankment a r e  no t  designed f o r  wind load.  An allowable wind p ro j ec t ion  i s  
t abu la t ed  f o r  t hese  r i s e r s  on sheet  2 .  The t abu la t ed  allowable wind p ro j ec t ion  was computed f o r  t h e  
condi t ions :  

(1 )  No embankment i s  placed i n  t h e  v i c i n i t y  of t h e  r i s e r .  

( 2 )  Moist s o i l  condition,  al lowable e a r t h  bear ing pressures  a r e :  

pmax 5 4 ksf  

pa, 5 2 ksf 

bin 5 0 ksf  

( 3 )  Wind load  on t h e  s idewal l  i s  50 p s f .  

(4) The const ructed  r i s e r  he ight ,  above t h e  t o p  of t h e  foot ing ,  does not  exceed t h e  all3wable wind 
p ro j ec t ion .  

The assumption i s  made t h a t  t h e  allowable wind p ro j ec t ion  f o r  o the r  condi t ions  of embarkment placement 
and r i s e r  he ight  i s  not  l e s s  t han  t h a t  t abu la t ed .  IIFius, t h e  t abu la t ed  allowable wind p ro j ec t ion  may be 
considered a s  t h e  allowable v e r t i c a l  d i s t ance  between t h e  surface  of t h e  embankment and t h e  top  of t h e  
r i s e r  a t  any s t age  of const ruct ion .  

REFERENCE 
STANDARD DWG. NO. 

U. S. DEPARTMENT OF AGRICULTURE 
National Engineering Manual SOIL CONSERVATION SERVICE ES-231 

P a r t  536 SHEETA OF- 
ENGINEERING DMSION - DESIGN UNIT DATE 3- 80 



STANDARD PLANS: STANDARD BAFFLE RISERS 
SCHEDULE SHOWING DRAWING NUMBERS, VOLUMES OF CONCRETE. 
AND WEIGHTS OF STEEL. 

STANDARD DETAIL DRAWINGS, ES- 3 2 ~ ~ -  [ N N ] ~ ~  [NNliS [i] 

Items, l i s t e d  i n  v e r t i c a l  o rde r  pe r  r i s e r :  

(1) Volume o f  concrete f o r  f u l l  he ight  r i s e r ,  Nih = Nis, CU. yds. 

(2) Change i n  volume o f  concre te  pe r  foo t  decrease i n  height of r i s e r ,  cu. yds. 

(3) Weight of s t e e l  f o r  f u l l  he ight  r i s e r ,  Nih = Nis, l b s .  

(4) Approximate change i n  weight of s t e e l  pe r  foot  decrease i n  height of r i s e r ,  i b s .  

(5) Allowable wind p ro j ec t ion ,  f t .  ( s ee  sheet  1 o f  t h i s  drawing). 

'EFERENCE 
U. S. DEPARTMENT OF A G R I C U L W  

STANDARD DWG. NO. 

National Engineering Manual SOIL CONSERVATION SERVICE ES-231 
Part 536 SHEETLOFA 

ENGINEERING DIVISION - DESIGN UNTT DATE 3 - 80 



SECTION A-A 
FOOTING AN0 SPIGOT WALL FITTING NOT SHOWN 

Q-DISCHARGE. ~ f r  
D =PIPE DIAMETER, ff 
h= HEAD OVER CREST 

OF WEIR, f t  

STAGE-DISCHARGE RELAT ION 
FOR COVERED TOP RISER OF PROPORTIONS SHOWN 

SECTION C-C 

SCOPE 

I The covered top rlser !r a standard for twa-rtoge risers, ond also f o r  smgie-s+age 
rlsers n mulli-purpose ri tes if t h e  rnaxlmum sedlment e l e v a t ~ o n  is  l e t  a t  
least (20+12"1 below tha crest. 

2. Height Ronger of Riser. 

H q h  stage, HZ= ( Z D t 6 " l  t o  2 0  feet 

L o u  ptogi. H,= 0 to 3 0  feet 
Sum. H=M2+H1,6 40 feet. 

CRITERIA 
I. P~pe Diomcters ond Arwc lo led  Dlrchorqer: 

D a p , = 0 9 7 5 ( 6 ~ %  amol = 3 a o 2  

24  
3 0  

33 
58 

94 Note 

3 6  
148 

92 
Morrmum ollouabie nomiool 

4 2  135 
2 1 2  
2 8 P  

velocrty in ptpe = 3 0  t p r .  

48 188 3 7 6  

2. H y d r o u l ~  LolrsT iplpe flow1 
Head lor% betwean pool water surface ond the  prqested h y d r o u l ~  grode h e  a t  r h e  

ptpe ant ronccz  1.0 t imer t h e  velocity heod m the pipe 

Required net orca for Natronol Stondord DeTalled Drowlnar-to be rnmnmmtrd from 

4 Cover slob lhve load = iOD pr f  p lus  weight of m y  equipment on the  slob. 

5 Flotation- 
When rlrer 1s 8n reservoir- the r o t l o  of the  u e l q h t  of rlser to the v e l g h t  of the volume of water dlrpioced by fhe 

m e r  rho11 not be less fhon 1 5  
When rlrer 8s in the embankment- odd to the weqhr of the  r irer,the buoyont weight of submerged f i l l  over foo t ing  projectlonr 

6 Drv Domr. 
Where r e d m e n t  i r  not o problem- set crest of low rtoge #"let a t  required elevot8on. 
Where sediment Ir o prablem- use o rerler of slotted openlops up the  longitud8nol rider Troshrockr are n o t  

rcqulred fur there openlngl. 

7 Moter1015 
Concrete Cloaa 0, f t = 4 0 0 0 p r l ,  f,=1600 p i , .  Renforc8nq Sferl:  Intermedlote grade 

k , n T r ?  

Troshrock Slructurol steel or structural olum~num 
,,". L" 

I Rmer Anolyrel.  Stcndords t o  be developed lor rlierr located In the embankment ( o t  berm) and f o r  rmerr l nco ted ~n 
reservomr ore.. 2 Round Bottom Moy be obto. mi by use of o pips cut longltudinolly d o n g  o d#ometar,or moy be 
formed by removable reml-circulor forms occeplobls t o  t h e  engineer 3. Oronoge o f  Pool: Prov~rmn of means 
d dro ln lng  pool l o  be hondled o r  o madifrcotlon of there  rtondords by the  Field. 

WIN " 6  STEEL PLhTE TO BE 
CONTINUOUS 4ROUNO RISER. TO BE 

SPIGDT WbLL FITTING FOR PIPE SPIGOT W I L L  FlTTlNG FOR PlPE 

EITHER BUTT WELDED. LAPPED 
AS DESIGNED AND MANUFACTURED 4 S  DESIGNED liND MPNIFACTURED 
UNDER A W.WA.SPECFICATION UNDER A V w n ,  SPEClFlcATloN 

i-s?i CiEJ&",?I",i3"t?2Yn CCI:O~:.'~' 4~ST~M~0ES'GN4T '0N 

I 
SECTION 0-0 

LOW ST4GE INLET DETIlLS TO BE HANDLED AS A MODlFlcATlON OF 
THESE ST4NDIROS BY THE FIELD 

PLATE CONSTRUCTION JOINT DETAIL SPIGOT WALL FITTING DETAIL 

RING 84R 
1 4 %  
1 
.".T 

E d  eNGLE BOLT 
SPACING 4ND SIZEGIVEN 

ARE MINIMUMS 

DROP INLET SPILLWAYS 
STANDARD FOR 

COVERED TOP RISER 

BOLT DETAIL GRATING DETAIL- STEEL OR 
ALUMINUM, 





4 " X 4 "  
CORNER F I L L E T S  
OPTIONAL W I T H  - 
CONTRACTOR 

SECTION A-A 
FOOTiNG AND SPIGOT WALL F I T T I N G  NOT SHOWN 

CLEAR SPACING NOT 
MORE T H A N  D 

SCOPE 

I. The rerlangutor open lop rlrer 8s 0 rtandord for m e  ond Iwo-stage risers. 5. Dry  Dams. 

2. Height Ranges 4 R t r e r :  Where sediment i3 no1 o p r o b l e m - s r l  c res t  of single r l o g e  riser, or c res t  of 
H igh stoge. HI = up  to 2 O f t .  i f  one stage r iser :  low sfoqe  i n le t  01 two- r tope r iser ,  o t  required elevat8on 
Low I l o g e .  HI = up to 3 0  I t .  H 5 4 0 f t .  Where rediment is  o problem- use o ser ies  of s lo t ted  openings up Iha long i tud ina l  
Sum, H = Hz+ H, 5 4 0  I t .  sides. T r d s h r o ~ k l  arb not r e q u i r e d  for thars  openings. 

CRITERIA 
I. Plpe D lometer i  and Ar roc io ted D i r c h o r o ~ r :  

D a,,,,,p,02 - 
24 9 4  

Nale: 

148 
Moximum l l lowob le  

3 0  36 212 nominol velocity ~n 
42 788 

prpe = 3 0  I p s  

Tmshmcks: 
Required net ore0 for Notion01 Standard Oetoiled Drouingr-to be computed from 

Qmax o r  Ihrted m Crlterlo Ill ond on o l l o ~ b l e  overoge velocity of 2 . 0  f o r .  
A l l  bolts. nu ts ,  plpe sleeves, ond gro l ing  l o  be qo lvon#red or otherwise 

profacted by corrosion res is tan t  coa l ing  except when made o f  olum$num. 
G r o t n g  moy be used i n  front o f  weir c r e r t  l b v l  not lo r  more than 9" obove 

crest). I f  g ro t ing  used. check requ i red  net o r e 0  at  t io rhrosk ,  a revtrion 
of  the o n t i - v o r t e x  x o l l  dlmenrion, may be necerrotr. 

6. Moteriols: 
Concrsta : Closr 8. f; = 4 0 0 0  p r l .  fCi 1 6 0 0 p r i .  
Re ln forc fng Steel: ln te rmedio ts  grade. 
Trashrock  : S t r ~ ~ t u r n l  steel or s l ruc turo l  a l u m n u m .  

NOTES:  
I. R i s e r  Analyses. 

S tandordr  10 be dcvolopcd for r l r e r r  l oca ted i n  the embanhmenl  ( 0 1  b e r m ]  
o n d  for r l a e r r  l o c o t r d  ~n the r e r e r r o l r  o reo .  

2 .  Round Bollom: Moy be obta ined by use of  o p ipe c u t  lang i tud ino i ly  a long a 
diameter, or may be formed b y  ramovoble s e m i - c i r c u l o r  fo rms occap lob le  

l o  Ihe engineer. 

3 .  Oroinage P r 0 ~ 8 f t o n  of  Pool of : meons o f  droinlng poo l  to be  hand led o s  o modification 

of these r l o n d o r d s  by the F i e l d .  

.---- 

,.!. ..v .-. 
1. , '  .;,, 

y.: 
. . I ,  i 

, .. 
,A ,. . . LOW STAGE I N L E T  AS 
,;: REQUIRED (MAY USE IN 

I , {.( EITHER END WALL) 
'. . 

3. Ant l -vor tex  Wotls: 
Omit center on t i -vor les  wo l l  when 0<36'.' Tho bof lom o f  the o n t i - v o r t e x  

w ~ l l $ m o y b e f o r m e d  with a 45- r lopa when the riser i s  locoted i n  I h r  reservo i r  

4. F t o l o l i o n :  
When r iser  rr i n  r e r e r v o l r -  the r a t i o  of the weight 01 r i r e r  la  the werghf o f  

the v o l ~ m e  o f  water  d isp laced by the  r i r e r  rho11 not be less lhan 1.5. 
When r i s e r  i s  i n  e m b a n k m e n i - a d d  l o  the weight of the r iser ,  the buoyont 

weight of the rubrnerped f t l t  over the footing pro~ect ions .  

BOLT D E T A I L  10 rn," - 

SUBSTITUTE A 
CLEAR SPACING NOT STRUCTURAL STEEL SUPPORT 
MORE THAN t D;? 

FOR THE R I C  CENTER W A L L  

F L A T  BOTTOM ROUND BOTTOM F L A T  BOTTOM 

DRY-  DAMS 
SEE CRITERIA (51 

R I S E R  I N  RESERVOIR 
SEE CRITERIA I 3 1  

SPIGOT W A L L  FITTING,  FOR 
D E T A I L  SEE ES-150 

DROP I N L E T  SPILLWAYS 
S T A N D A R D  F O R  

RECTANGULAR OPEN TOP RISE 

ROUND BOTTOM SOIL CONSERVATION SERVICE 

~ -- - -- -- S E C T I O N  C - C  S E C T I O N  8 - 0  
LOW STAGE I N L E T  D E T A I L S  TO BE H A N D L E D  A S  A . . - - . - . . . - . . . . - . . . . . .  





SCOPE 

1. THE BAFFLE TOP RISER I S  A STANDARD FOR ONE AND T W O - S T ~ E  RISERS. 

2. HEIGI~T RANGES OF RISER: 
N,, 5 2 0  F T ,  

Ni, 5 3 5  FT. 

Nih 5 4 0  FT. 

CRITERIA 

1. PIPE DIAMETERS AND A S S O C I I I T E D  DISCHARGES: 

3 0 ' '  D I A .  M A N H O L E  D Q,,, = Y ~ D '  Nore: 
C A P A B L E  O F  BEING 
L O C K E D  I N  P L A C E  

2 4  94 i l * x ~ ~ u n  ALLoWaBLE NOMCNAL 

30 1 4 7  VELOClTY I N  P I P E  3 0  FPS 

36 2 1 2  

42 289 
48 3 7 7  

2. HYDRAULICS: 

THE W E l R  DISCHARGE C O E F i l C l i N T .  C: 
C = 3.1 (CLEAR WATER FLOW) 

C = 2 . 0  (TRASH LADEN FLOW] ' 
Foe D X 30 R I S E R S  WITH ROUND BOTTOM, THE ENTRANCE HEAD LOBS COEFFICIENT.  KC: 

K. = 0 . 6 0  bran w a r w  FLW) 

K. = 0.65 (TRASH L a D E l l  FLOW) 

DURING P I P E  FLOW, THE HE40 LOSS BETWEEN P o w  WATER SURFACE AND THE PROJECTED 

HYDRAULIC GRADE L I N E  AT THE P I P E  ENTRANCE = K e  TIMES TNE Y E L O C l T l  HEAP I N  

C L E n R  B P K I N G ,  6 '  THE P I P E .  

SECTION A-A 
F O O T I N G  A N D  S P I G O T  W A L L  F I T T I N G  N O T  S H O W N  nnFFLE W'D'H& RECOEIPIENOLD 1 "  CLEAR 

BAFFLE D E T A I L  

IOPTIDNALI  

BOLT DETAIL  

FLAT  BOTTOM ROUND BOTTOM 

SECTION C - C  

3 .  BAFFLES: 

RE~UIRED NET LREA FOR NATIONAL STANDMD DETAILED DRRWINBS - TO BE COMPUTED FRON 

Q w x  AS L I S T E D  IN CRITERIA (1) AND AN ALLDWlitiLE AVEPAGE YELOClTY O F  2 . 5  FPF.  

THE CLEAR HORIZONTAL DISTANCE BETWEEN BAFFLES, 5 :  

o < r < o  
3 -  - 2  

T I ~ E  V E R i i C l L  OVFRLAP BETWEEN BAFFLES, f : 
113" 

THE CLEARANCE BETWEEN THE COVER SLAB AND THE TOP-MOST BAFFLE. U :  

2"1"13"  

ALL BOLTS. NUTS, AND ~ I P E  SLEEVES TO BE GALVANIZED UH OTHERWISE PWTKIED IY 
CORROSION RESISTANT COATING LXCEPT WHEN MADE OF AL'IHINUR. 

8 .  COVER SLAB: 

COVER BLAB L I V E  LOAD = 1 0 0  PSF PLUS WEIGHT OF EQUIPMENT ON THE S L A B  

Lo = B ( s  + b f  1. ROUNOEU UP TO NEXT INCH - NiMm OF BWFLES 3" ONE SIDE OF I N L E T  

THE CIST&NCE BLTWEEN THE W E l R  CREST AND THE UNDERSIDE OF THE COVER SLAB, N, rS 

EQUAL TO OR GREATER THAN THE HEbD OVER THE CREST AT WHICH THE CONDUIT PRIMES 

AND FULL CONDUIT FLOW BEGINS FOR "WITH >HASH'' CONUII IONS.  I . E . ,  K E  = 0 . 6 5  

AND C = 2 . 0  

6 .  F ~ n r a n o ~ :  
HHEN RISER I S  I N  RESERVOIR - THE R A T I O  OF THE WEIGHT OF R I S E R  TO THE WCIFHT 

OF THE VOLUPlE OF WATER DISPLACED BY THE R I S E R  SHALL NOT BE LESS THAN 1 . 5 .  
NHEN RISER 15 I N  EWPUKMENT - SAME A S  ABOVE, BUT ADD TO THE WEIGHT OF THF 

RISER. THE BUOYANT XEiGHT OF THE SOBMERGED FILL OVER THE FOOTING PROJFCTlONP, 

7. Dnr D a m  
WHEN SEDIMENT I S  NOT A PROBLEM - SET CREST OF SINGLE STAGE RISER.  OR CREST 

OF LOW STAPF l l L E T  OF TWO-STAEE R I S E R .  AT REQUIRED ELEVATION.  

WHERE SEDIMENT IS  A ? m w  - USL ii SERIES OF SLOTTED OPENINGS UP WE LONG,- 

luullAL SLOES (SEE E S - 1 5 1 ) .  TRASH RACK^ ARE No7 R E a u l n E D  FOR THESE OPENINGS. 

8. N a i m l a ~ r :  

CONCRETE : C ~ a r z  4 0 0 0 .  I, = 1 6 0 0  p s i .  

REINFORCING STFEL: GRADE 40 
BAFFLE A n t n l c n ~  STANDRRD CHLNNLLI ,  MISCELLANEOUS CHANNELS. STRUC- 

TURAL STEEL TUBING OR REINFORCED CONCRETE BEAMS. 

NOTES: 

1. R I S E R  ANALYIES: 

S T A N D ~ R D S  TO BE DEVELOPED FOR RISERS LOCATED I N  THE ENBANKMENT 

(AT BERN) AND FOR RISERS LOCATED I N  THE RESERVOIR AREA. 

2 .  ROUND Borron: 
b!AY BE OBTllNED BY USE OF REMOVABLE SEMI-CISCULAR FORMS PC- 

CEPTABLE TO THE ENGINEER. 

- 4 .... 
h ,.:. > 3. DRAINAGE OF POOL: 

I *  $ PROVIDING FOR MEANS OF DRAINING POOL TO BE HANDLED AS A ~ D I F I  

F L A T  BOTTOM 

CATION O F T H L Z E  STANDARDS BY THE F I E L D .  

S P I G O T  W A L L  F I T T I N G ,  FOR 
D E T A I L  S E E  E S - 1 5 0  

I 

DROP I N L E T  SPILLWAYS 
STANDAHD FOR 

BAFFLE TOP RISER 

ROUND BOTTOM 

SECTION 8 - 8  





SCOPE 
I .  .Th8 rquore open mprtseris a rtondard for  one and two-stage ricers. 

2. Height Ranger o f  Riser: 
Hlgh stoqe: H~ = up to 20  feet. (If one-rtoqe riser, H s 4 0  f ee t1  
Low smge. HI : up l o  3 0  feet. 
sum, H : H ~ + ~ , s ~ o  

CRITERIA 
1. Pipe Ommeters ond Arroc8oted Discharger: 

D ~ ~ ~ ~ = y m ~  
24 9 4  

Note: 

3 0  148 
Maximum OI~OWODE namlnoi 

36 212 
velocity ~n plpe '30 t p r .  

42 288 
4 8  376 

4.  Dry Dome:  
Where red imant  is not a problem- s e t  crest  of  r lnqle stoge rlser or 

crest of low r t q e  in le t  of two-stage rlrer. a t  required elevation. 
Where sediment 15 o problem-use 0 serler o f  s l o t t ed  openmgr up 

the long lonqt tud~nai  sides. Troshrochr ore not  requ~red f o r  
these opmmgr 

5. Motercols: 
Concrete: class 8, ft- 4 0 0 0  psi. fc= 1600 psi 
Re8nforclng Sreel: ln termed~ale grade 
Troshrack: St ruc tu r~ l  steel or r l ructvro l  oluminum 

NOTES 
I .  R15er L n ~ l y s e ~ .  

Standards to be developed for risers iocoted In t he  embonhment (o t  berm) 
ond for rlserr locotad in the reservoir oreo. 

2. Round Bollom: Moy be ob lonad by use of  o pipe cut 10nq~tudin.dly dong o 
d#arneler,ot moy be formed by removobie semi-circulor forms acceptable t o  
the enqineer. 

2. Troshrochr. 
Fabrlcatlon-welded or bolted. 
Required net  areo for Notlanai Standard Detailed Drmvmqs-lo be computed from 

&,, b:t",p>;;:,l$ p , e : $ ; ; i  $tP."9,a;pp&p;;P,~ $;;;yyeo fps 

protected by corrarion rerirtant coaling except when mode of aluminum 
Grating moy be used ot  velr crest level lbirt not far more than 9''obave crertl. 

Reqund  net arso is eiclusrive of m y  wa led  oreo. 

CLEAR SPACING 
NOT MORE T H ~ N  f D-  

3. Orolnoqe of Pool: 
Provlsan o f  meonr of droinlng pool lo  be hondled .a 0 madificotion of 

t h e w  rrondordr by t he  Fleld. 
When m e r  is 8n rereruo~r-the rafio o f  the weight o f  riser to the weiqht of 

the volume o f  water dm6iaced by the riser shoil no1 be less than 1.5. 
When the riser is mn embmhnent-  odd t o  the weqh l  o f  the rlrer, the 

buoyant wmqht of t he  rubmerqed fit ave r  t he  footing projectcons. 
SECTION A-A 

1 

AS REQUIRE0 FOR -- 
DEBRIS GUARD, BUT 
NOT LESS THAN l SO 

+e PIPE SLEEVE 

BOLT DETAIL 
SECTION E-E 

FLAT BOTTOM ROUND BOTTOM 

SECTION C-C 

FLAT BOTTOM 
ROUND BOTTOM 

SECTION B- 8 I DROP INLET SPILLWAYS 
STANDARD FOR I S Q U A R E  OPEN TOP RISER 

LOW STAGE INLET DETl IL  TO BE HANDLED AS A 
MOOIFlCATION OF THESE STANDARDS B ITHE  FIELD 





INSERT ASSEMBLY1 k 
NOT SHOWN 

SECTION H-H 

FROST DEPTH. BUT 
NOT LESS THAN 2  7 

A L T E R N A T E  V E N T  LAYOUT 

BEND 0PTIONAL. IF  USE0 
FABRICATE FROM ELBOW 

S C R E E N E D  OPENING - 

OlbMETER 2 4". 

SCOPE 

I. P ipe  D iamete rs :  
0 :  24"  or 3 0 "  

2. M o t m u m  H e i g h t  I n )  = 4011. 

C R I T E R I 4  
I. D i t chorqe .  

Q z  0 . 6 7 0  a Where  I h a  area 1.1 moy be found f r o m  ES-I17 shee t  I o f  7 

2. Tn lsh rach :  
o n d  Ihe  head  I h )  i s  m e o r v r e d  f r o m  the c e n i r o l d  o f  the o;eo 

F o b r i c a l i o n  - welded or b o l t e d .  
Requ i red  N e t  A r e a  tor Notcanal Slondord Detolled O r a w m g r - l o  bc computed f rom Qmax ond on oilowoble averoqe velamty or 2 . 0  fps. 
A i l  bo l t s ,  n u l r ,  a n d  p i p e  sleeves, l o  be  ga lvon lzed  or  o l h e r u i r e  p r a l e c l e d  by c o r r o s i a n  r e s i r t o n l  c o a l i n g  excep t  when made of 

aluminum. 
3.  F l o t o l l o n :  

When r i s e r  i s  ~n r e s e r v o i r -  the r o t l o  o f  the we igh t  o f  the r l rer  to tho we igh1  a l  v o l u m e  o f  w o t e r  d isp laced  b y  the r i s e r  s h o l l  o o l  
be  less  l h o n  1.5. 

W h e n  r i s e r  i s  i n  a m b m h m e n t - o d d  l o  t h e  w e i g h t  o f  the  r i r p r .  lhe buoyon t  we iqh l  o f  the  r u b m e r q e d  f i l l  over t h e  f o o t i n g  p r o j e c l 8 o n r .  
4. M o t e r i o l s :  

Concre le :  C IOSS 8 ,  It = 4 0 0 0  p s i ,  fC:1600 psi. 
R c ~ n f o r c i n g  S t e e l :  l n l e r m e d i a t s  g rade .  
T ro rh rock :  S l r u c t u r o l  S l s e l  or i t r u c i u r d  aluminum. 

c J 
SECTION A - A  

I N 1  PIPE SUPPORT. 
SEE DETf i lL  

N O T E S :  
i R i r e r  Ana lyses :  

S f o n d o r d s  to  be d e v e l o p e d  fo r  r l s e r r  l o c o l e d  i n  t h e  e m b o n h m a n t  ( a t  b e r m )  m a  for  r isers  l o c a t e d  i n  the  r e s e r v o i r  orea.  
2. Round Bo t tom:  Moy be o b t o i n e d  b y  "re o f  a pipe c u t  l a n q i t u d i n o l l y  o long  o d ~ a m s t e r ,  or m o y  be  l a m e d  b y  r a m o v o b l e  s e m i - c i r c u l a r  

fo rms  occep tob le  t o  t h e  e n g n e e r .  
3. Drolnoge  of  P o o l :  

P r o v i r i o n  o f  m e a n s  o f  d r a i n i n g  p o o l  t o  be  h o n d i e d  o r  o m o d ~ f i c o l i o n  of the re  r tondord r  b y  t h e  F i e l d  

SECTION J-J SECTION K - K  SECTION L - L  

CONSTRICTION P L A T E  CONNECTION D E T A I L  

SECTION 0-0 
VENT P l P E  NOT SHOWN 

S L P - O N  WELDING 
FLANGES. OR SIMILAR 

UNDER A.W.W.A. SPEClFlCATlONS C - 3 0 0 .  
C-301. AND C - 3 0 2 .  AND A.S.T.M. 
DESIGNATION C-361. 

VENTED SPIGOT WAL 

SECTION E - E  SECTION F-F 

V E N T  P l P E  SUPPORT D E T A I L  

L. " 0  I  I 
FOF PlPE 4 5  DESIGNED A N 0  MANUFACTURFO 
UNDER 4.W.W.A. SPCIFICATION C - 3 0 2  AND 
A.S.T.M. DESIGN4TION C-361. 

F I T T I N G  D E T A I L  

DROP INLET SPILLWAYS 
S T A N D A R D  F O R  

RESTRICTED FLOW RISER 

U. S. DEFGTMEYT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 





JOINTS S E A L E D  W I T H  RUBBER 
GASKET I N  POSlTiVE GROOVE 

L 

I 

DETAIL OF PlPE CONDUIT 
SECTION ON k -A2  CRADLE SHOWN 

WHEN A1 CRADLE USED. 
CUT LONGlTUOlNAL BARS AT 3' FROM EACH 
SIDE O F  I R T l C U L & T I O N  JOINT. USE NO DOWELS. 

CLASS @)DAMS MORE THAN 5 0  FT HIGH, AND ALL  CLASSlb) AN0 CLASS(c)DAMS 

f PRE-MOLDED JOINT '7 
FIILLER, I8"WlDE 

SECOND POUR, - 7 POUR WITH CRADLE 

i 
ONF L&ER OF HE4VY, SMOOTH SECTION 8-6 

4 9 C  
SECTION C-  C 

(SHOWING STEEL] 

AND SMOOTH 
ROOFlNG FELT. PPPROX WT. 

55 L B S  PER SOUnAE. 
51DES OF & N I I - S E E P  COLI.ARS 
TO BE FORMED ABOVE BOTTOM 

O E T L l L  SHOWN FOR E l R T l i  FOUNDIiTiON FOR ROCK OF C R l D L E  MAX SPACiNG O F  

FOUNDITION, FOUND BOTTOM OF C i l l i D L E  ON R O G I  t O L L I R S i Z 5  

L l N E  4NO KEY G O L L l R  6" lNTO ROCK 

DETAIL OF ANTI-SEEP COLLAR 

- - 

A1 CRADLE A2 CRADLE 81 BEDDING 
h 

GHT 

P lPE JOINT 

DISPLACEMENT CHARACTERISTICS 

L I  J l a  
L E N G H T O F  R E ~ D  JOINT REOb JOINT 

PIPE EXTENSIBILITY R O T ~ T ~ O N  

S t C T l O N  C A P A C I T Y  

F E E T  I INCHES I R 1 0 1 A N S  

JOINT EXTENSIBILITY JOINT ROTATION CAPACITY 

PRIOR 9PPROVAL OF PlPE AND PlPE JOINT D E T A I L  
PROPOSED FOR USE. 7 0  BE REQUIRED BY T H E  SPEC- 
l F l C A T O N 5 .  

ALTERNATE FOR CLASS(Q)DAMS LESS THAN 5 0  FT  HIGH 
PRE-MOLDED JOINT 

FILLER, 12" WIDE E 7  

SECTION E-E SECTION F- F 
W l O W l N G  STEEL] 

D E T I l L  SHOWN FOR E I R T H  FOUNDATION FOR ROCK 
MAX. SPACING OF G U L L I R S z Z I :  

FOUNDATION. FOUNO BOTTOM O F  C R A D L E  ON ROCK 

L I N E  AND KEY COLLAR b"lNT3 ROCK 

D E T A I L  OF A N T I - S E E P  C O L L A R  

-* .,, I .  ... . . 
7 . -  . . ...; 

X 4 8 l Z . M A Y  USE S T R I l G H T  k 
- f D  BUT NOT LESS T Y d N  6 L$D B U T  NOT LESS THAN 6 

A1 CRADLE A2 CRADLE B1 BEDDING 

PlPE AND CRADLE OR BEDDING ALTERNATES 
M I N I M U M  T H R E E  E D G E  B E n R l N G  T E S T  S T R E N G T H  L O A D  

I N  P O U N D S  P E R  L I N E A L  F O O T  O F  P l P E  F O R  C O R R E -  
S P O N D I N G  P l P E  & N O  C R A D L E  OR B E D D I N G  

C R I O L E  PlPE L O O 0  TO PRODUCE L O A D  TO PRODUCE 
OR SPEGIFIGITION NOTMORE THAN N O T M O R E T H A N  

BEDDING 0.01 I N C H  CRACK 0 . 0 0  INCH CRACK 

S C O P E :  

I. Pspe Dlameterr  
0:26:30. 16, 42, and 46 

C R I T E R I A :  

I. Mofertolr (emopt ptpd 
GOnsrel .  C i o i r  0, b ' ; 4 0 0 0  0s;. fc:1600 psi 

Relnforclng ski' ~ n l e r m e d d e  grade 

2 Applicable Crt ter#o 
Engineering Memormndum SCS-27 

Ewneer \ng  Memorondurn SCS-42 l r ~ r ~ l  

T.chnlCo1 R l l c a s c  N o  5 

T ~ ~ ~ ~ W L R L ~ L I I ~ I  Yn 

DROP INLET SPILLWAYS 
STANDARD FOR 

I PIPE CONDLJITS 

I 
~- - -  -- - -  - .  

U. S. DEPARTMENT OF AGHICUI,TUI<E 
SOII. CONSERVATION SERVICE -- -.- - - p~ 





\&, k OF GANTILEVER OUTLET SUPPORI 

ARTICULATION JOINT, SEE 
DETLIL SHEET 5 

ONE LAYER OF HEAVY. SMOOTH 
SURFACE. ASPHALT TREATED, 
ROOFING FELT. IPPROX. WT. 
55 LBS PER SQUARE 

AWROX. (5 Ch - SUBJECT TO [FESIGN I Ch I 
CHECK FOR BEST PROPORTIONS 

SECTION ON k OF PlPE 

D E T A I L  OF C A N T I L E V E R  OUTLETS 

u 

ELEVATION 

BENTS FOR CANTILEVER O U T L E T S  

STANDARDS TO BE PREPARED FOR THE THREE TYPES. FIELD TO SELECT BENT DESIRED 

DRIVE PILE. 
BREAK OUT CONCRETE. 
BEN0 ANDCUTSTEEL, 
POUR HORIZ. BEAM. 

, 1 1 , 
PARTIAL SECTION A-A 

I 

COLUMN BENT 

SCOPE: 
Pipe D~orne te r r !  

0.24; 3 0 ,  3 6 ,  42, ond 4 8  

CRITERIA! 

Maleriols: 
Concrete: c lass  B.t ;=4000 psi. fc=lGOO ~r8.  
Re\nfommg Steel: interrnediote grods 

THIS BENT DETAIL FOR USE WITH 
CONGRETE STEEL CILlNDER PlPE 
HAWNG SUFFICIENT STRENGTH AND 
LENGTH SUCH T H l T  POURED CIN- 
TILEVER OUTLET BEAM IS NOT REOUlRED 

STANDARD FOR 

PlPE CONDUIT OUTLETS 

P I L E  BENT PlPE BEAM BENT U. S. DEPARTMENT O F  AGRICULTURE 
S O I L  CONSERVATION SERVICE 





S E C T I O N  A - A  

S E C T I O N  O N  C 

e - A S  REOUIREO. BUTNOT 
LESS THAN 6'.' 

A 
S E C T I O N  0 -  0 

t 
h 4 .  

I 

$. ' $- 

S E C T I O N  C - C  

SCOPE: 
I These detolls o p y  10 the rtondord covered lop, rectongulor open lop, 

and square open top rtrerr. 

CRITERIA 
1 Trorhrochr: 

Required net oreo for Notlono1 Stondord Detoiled Drawnps-to b e  computed 
from C,.. for the  low r t o p c  inlet ond on allowable overage velocify o f  2.0 for  

Grotlog moy beused 01 law rloge mletlevel, butrequired net 
ore0 IS ~ICIYIIVB Ofany grated orco. 

Fabr8cmon-moy be welded or bolted. Welded shewn here. 
All bolts. nuts. ppe hleeves,md grot ln~ lo be golvonlzsd or 

omerwire protected by corros80n rerirmnl cooling except 
when mode o f  olurninurn. 

~u rnbs r  ond rpacpg or r ' b o ~ t r  ) 'pipe sleeves ond 
Supporl ongles lo be determncd or required for strength 
O"d rigidity. 

2 Malenalr. 
S t r ~ c t ~ m  steel or structural ourn~num. 

E? 
WELDING D E T A I L S  

RECOMMENDATIONS FOR 

LOW STAGE INLETS 

OF AGRICULTURE 
SOIL CONSERVATION SERVICE 





STRUCTURAL DESIGN: CIRCULAR CURVE, DlMENSlONl NG AND 
I 

LAYOUT FOR RE1 NFORCED CONCRETE SECT1 ONAL PIPE. 
L 

NWENCL ATURE AND 3 YMBOL s 
R = Rocr'ius o f  curvature - ft ; Distance from 

ceofer of curve to  d of pipe. 
A = tenfro/ onglc o f  curve -Any/e b s f m  d tungents 
N = Number o f  ident ico/ /y cu t  sections 

~n curve. 
d = /nside d / o m t e r  o f  p b e  - ft 
7 = Wo// thickness o f  concrete p i p e  - f t .  
L = L e n g t h  o f  /on9 s ide o f  @/bow secflon - f f  
C = Cut or beve/ on tonque end o f  pipe 

section - ft. See f ig .  2. 
2,. Offset dimension o f  outside edge of nth 

section from Y-#xis - ft 
y, = Offsef dimension o f  outside edge o f  n'h 

secfion f rom X - 0 x 1 ' ~  -ft 

R E F E R E N C E  
U. 8. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

ENGINEERING STANDARDS UNIT 

S T A N D A R D  DUG. N O .  

ES -8 
I 3 SHEET O F -  

1 - 1 0 - 5 0  



L 

STRUCTURAL DESIGN : CIRCULAR CURVE, DlMENSlONl NG AND 
LAYOUT FOR RE1 NFORCED CONCRETE SECT1 ONAL PI PE. 

EXA MPL E 

i s  to be kept us smuN os reosonad/y feush/e using 
fundom' /enpMs o f  pipe ond norm/ f~6r icuf in  y proc fice. 

Cbm,wfe fhe required cut or& coord/i;,ofes for  /uyouf of fhs 
pipe curve. 
S o h  +ion: 

The rad/'us o f  curvature /R/ wi// be smu//esf for  
short /enythsf i )of  pipe ond /mqe v o / u e s o f f ! / ~ .  Choose 
o shod standard /en#,+ L = 4' ond ho/d A / ~  as c/ose 
to, duf nof over, 5 ' us possid/e. Choose number /N) 
o f  cut sec f ions o f  pipe /h t he  curve us 8, 
d 38"; qt87 '  
N =  8 

C= QLW368x 72=6.02496 inches * 1 7 % ~  cof, to /he doses f  G U  f o r  manu focfuring 
purposes, is  C= 6. Oinches. 7b/erunces for  pipe cu f I C=LO0 w/N o//ow the use of fhe  v d u e  C=602496" 

1 for cdcdc7f ion purposes thruouf the resf o f  the prob/em. 
The rudius o f  c u r v d u r e  f@ o f  fhe & o f  the p/>e /s 

R= 44?3/ff. 
The po in t  o f  fonyency o f  fhe curve i s  /ocofed 

downskreum from fhe fiisf cu t  s e c h  f o  be p/uced 
The of fsets to the oufside edge of  p i p e  which w i / /  
be used in h y i n g  fhe pipe ore qiven on fhe form 
Co/cu/d ion Shee f, s h e  f 30f 3. 
t Permissih'e f o  use inches here if d 4 T ore in inches 
R E F E R E N C E  

U. S. DEPARTMENT OF AGRICULTURE I S T A N D A R D  DWO. N O .  I SOIL CONSERVATION SERVICE ES -8 
ENGINEERING STANDARDS UNIT 

3 SHEET LOP- 
,,,, 1 - 10 - 50  



STRUCTURAL DESIGN: CIRCULAR CURVE, DlMENSlONl NG AND 
LAYOUT FOR REINFORCED CONCRETE SECTIONAL PIPE. 

G A L C U L A ~ O N S  f o e  OFFSETS 

A X" = 
n " F  cos n ($) i" ~ 0 s ~ .  5 L coS,b - ft n A 

J'/ J" 

/ 4"-47' 0.99652 0.99652 3.99 
2 9"-34' 0.98609 /. 9826/ 7, 93 
3 /4 "- Z/ ' 0.96880 2.95/ 4 /  //.8/ 
4 /9  O- 08' Q 944 76 3.8961 7 /5.58 
5 23*-55' 0.9/4/4 4.8/03/ / 9.24 
6 28"-42' 0.877/5 5-68 746 22.75 
7 33"-29' 4.83405 6.52/5/ 26.09 
B 38'-16' 0.785/4 7,30665 29.23 - 

To i-o/ (check) 7,30665 

U. 8. DEPARTMENT OF AGRICULTURE 
S T A U D A B D  DWO. 10. 

SOIL CONSERVATION SERVICE 
3 emer 3 OF- 

ENGINEERING STANDARDS I I N T T  
DArB I - IU - !50 





L 

DROP SPILLWAYS: DEPTH OF STANDING WATER BEHIND 
NAPPE OF DROP SPILLWAY 

SCHEMA T/C D/A GRAM 
dc =Hydrosfofit cr i f /co/ depth-ft 
/= t f =He/'ght of fa / / - f i  
d, = De,o/h o f  sfundhg woter 

behind noppe -ft 



DROP SPILLWAYS: APPROXIMATE HORIZONTAL DISTANCE, 
(X) ,  TRAVELLED BY THE NAPPE OVER A DROP SPILLWAY 

h = T O M  depth 
F t  f = Heigh f o f  

I 

\ 

of weir -f t 
fa//-fif 

SCHEMA TIC D/A GRA M 

U. S. DEPARTMENT OF AGRICULTURE ~ T A U D A R D  nwo. N O .  I son c o N s m v A m o N  sERvIm I ES - I I 
I ENGINEERING STANDARDS UNIT I DATE I - 27 - 50 



STRUCTURAL DESIGN: STEEL ANGLES WITH EQUAL LEGS 

REFERENCE 

Size 
i n .  

Axis Z-Z 

U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

I 
in4  

STANDARD DWG. NO. 

ES- 157 

ENGINEEFUNG DIVISION - DESIGN SECTION 

t 
i n .  

SHEET 1 OF 2 

DATE 4 - 64 

Area 
in2 

Weight 
lb/ft 

- 

S 
in3 

r 
in .  

x o r  y 
in .  

z 
in .  

w 
i n .  
- 



STRUCTURAL DESIGN: STEEL ANGLES WITH EQUAL LEGS 

Size  
in .  

t 
in .  in2 in .  in4  in3 in .  

REFERENCE 
U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

ENGINEERING DMSION - DESIGN SECTION 

STANDARD DWG. NO. 

ES- 157 
SHEET 2 OF 2 
DATE 4 .  64 


