APPENDIX 3.5.5.1: Inlet and Outlet Control Nomographs
(from: Handbook of Steel Drainage and Highway Construction, Canadian Edition, Corrugated
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Some programs may contain features such as backwater calculations,
performance curves, hydrologic routines, and capabilities for routing based on
upstream storage considerations.

6780

6470
6160 -
5850 ~
5540 4
5230 4
4920 4 700
4610
4300 o 200
= 3990 -
3 1
o 3670 r 3600 4= 100
- 3360 1L 3300 80
@ 3050 4+ 3000 60
E 50
o 2M0 1 oo 40
2 2590 A
= 2430 <4 2400 "
» 7
2280 1 5500 20
2120 o
1970 _w—zooo
1810 4 1800 10
wh 8
1660 1 1600 >E ¢
1500 — 5
ZL 4
L 1400 =
) frr of ?
EfF1200 = TF 57
E ) w
It}
z 0O
“Fioor” I
al - & SE!
< k%00 3 L8
- @ [«] 6
Sl soo o 5
2 o 4
2
o100 2 3
(™. L.
o 2 2
o[ 800 %
w -
- "
H 1
- 500 i
< .08
o
.06
.05
— 400 04
.03
.02
- 300 —+

LOSS COEFFICENT K¢ (1)
FOR VARIOUS ENTRANCE — 6
TYPES |} (2)

5 — 6
%scu:lEnlc:gcelcosrncnem_ . (1)‘
(1) | Headwall, sq. edge. or os |k - |

End Section contérming - -5
1o fill slope = -4 s
(2)| Mitered to conform to 07 =3 o -
slope L L :
(3)] Projecting from 1ill o9 [ - =
s'{r e e —
T ] (2 - - .o
h%v?;;nl‘:l‘ly. to):c'a(n:)(?f"“}_ 2 F -
then use straight inclhined -
line through D and Q scales, I,-,, . -l
or reverse as illustrated o~ o — 2 L2
] S
o w15 [ o
=L C o
¢ - = —15 15
e < - L
,‘b/ a __4:.__‘
z| - i
(3) - o
=
[
af! 1
w b L
ol | ___ =1
S o A e O
w b L
5 4
-8 8
1 o
) <t L s
g Rt
- .7 .7 -
EXAMPLE -
DIA.(D)= 900 mm ] 5
Q=1.8m%sec - -l
bl S oL
H W .6
SCALE ~F~ Hw o
(1) 1.8 1620 L
(2) 21 1890 =+ —
(3) 2.2 1980 =% L

INLET CONTROL
HEADWATER DEPTH
ROUND CSP & SPCSP

Figure 4.10 Headwater depth for round corrugated steel pipe and structural
plate corrugated steel pipe under inlet control.



152 STEEL DRAINAGE AND HIGHWAY CONSTRUCTION PRODUCTS

l 2 £ i ENTRANCE
D D D [1] TYPE
0.042|0.063| 0.042)] 0.083 A
0.083|0.125| 0.042] 0,125 B
r3500 ; A B
3300 BEVELLED RING - - 3.6 -—30
L MINIMUM 300° o b .
3000 z - C
b4 - 30
d ‘ B L
L 2700 -#—o—t— = [
a4 = i
DIAMETERaD - i 2.0
L 2400 I i - 2.
L
- 2200 af2o [
N[ [
L 2000 g e 2t i
£ o EL 1.5
EF1 ~L L
z o x| .
w
~ 1600 (6) _INLET WITH |-
o BEVELLED RING ; B
. 1400 < L
[ o
w
S z -
; 1200 -k 10 1.0
o Il I~
& 9
w — i e
S 1000 ﬂﬂgl*/ s
Q: - I
@ | 900 = 3
.u_a / :"_" — .8 - -8
S+ 800 — 3 -
5 .‘/ o
ol 700 EXAMPLE n, - .7
50“/ ‘; =t
p=¥ D=600 mm
L €00 Q=032 m’/sec. - i
HW ~ .6
SCALE 5~ HW }_—.6 -
[ 500 A 0.9 540mm - -
B 0.88 530mm s B
- 400 Bha it
INLET CONTROL
- 300

HEADWATER DEPTH
ROUND CSP WITH BEVELLED RING

Figure 4.11 Headwater depth for round corrugated steel pipe with bevelled
ring headwall under inlet control.



4. HYDRAULICS 153
+—— - 7620 x 4240
- 7040 x 4060
- 6250 x 3910
- 5890 x 3710
- 5490 x 3530 - 150
- 5050 x 3330 M
L 100 - 4
- 4720 x 3070 [ o0 Loss T _(2)‘ —
[ HW ENTRANCE . B (3)
- ———SCALE COEFFICIENT
: 4370 x 2870 | o R SCAE TvpE e Vs | -
5 [ 3890 x 3900 - 40 (1) Headwall 0.5 - - 3
o E - L 3
E 2)  Mitered t 0.7 i
-(‘ 3730 x 2290 - 3 i consxm t?: slope + - { -
- - 2 I~
@ - L L B
S - 3400 x 2010 L 20 (3) Projecting 0.9 r 2 i
S [oretu Ane 3 To use scale{(2)or(3) project i "- -2
2 Lineenrene [ inesiplessamt®™™ oL [ |
(',', ~ 2590 x 1880 - 10 line through R and Q scales, {_ - 3 :
. |- 2440 x 1750 o or reverse as illustrated, ; 1.5 L 15

I - 8 Tr L :

Q= — -

O - 2240 x 1630 C 6 -
4»—-—';‘-— 2060 x 1520 {:' 5 _— "ol - 1
4+—t 2130 x 1400 FE ° - ] e T

: E 3 & wl 1 -

* zf w8 ob [

w1880 x1260 —F ) - -

(=] ~E 2 g .9 .9 L

oF— ] 8

I 1630 x1120 ~~ [ it ——fF——=.

» ~ wE s Fs |
- - o g E .

w o B L i |
WoX[130x 970 < z 8
(e It -

» - .7 |k

< o 7

o nt .6 -1 o )

o = o = 7
w 2| 4450 x820 Of 3 w i
: ~ X 4 o i
w L —
S NI 1030 x740 .3 Er% L
['4 - - - .
= h - ; 6
° ~ 910 = - 1
o ey 3 EXAMPLE < -
© L 500 x 3500 3 SIZE = 1390 x 970 “l .
a _— 0-17m7uc ’ -5 .5
2 C o T T
g - 680 x 500 C s SCALE pL® Mw » = -
- .05 (1) 1.2 116
- 560 x 420 [ M (2) 1.3 126 - L4
.03 (3) 1.35 1.30 .4
s ¥ R in metres
.0
3 2 L 35 L.35
- 450 x 340 C 015 L.35

e\

INLET CONTROL

HEADWATER DEPTH

CORRUGATED STEEL PIPE-ARCH CULVERT
CSP & SPCSP

Figure 4.12 Headwater depth for corrugated steel and structural plate
corrugated steel pipe-arch under inlet control.



154 STEEL DRAINAGE AND HIGHWAY CONSTRUCTION PRODUCTS

E XAMPLE TYPE OF INLET
SIZE 2440x1750 Q= 10 m3/s
HEADWALL o
___caUwWAL 1 HEA AL
PROJECT e T BEVEL 90 EADWALL
HW/R| 142 1.27 117
HW-m| 249 2,22 205 (5) 33.7° x 10D BEVEL

(3) NO BEVEL
140 (1) PROJECTING —— "\

8 4
= - 6 E
o - — -
~ 4720 x 3070
ok — 100 —5 -4 |
= - - — 3
— 80 — B
L 4370 x 2870 70 4 .
- 60 o — |
E i —3 L
£ [ 3890 x 2690 — 50 L 2
z i & = B
- — 40 N —2
~ 2
o - 4 — -
- L, F
Sk 3730 x 2290 — 30 ot e
3 < -1 B -
g 1
- Z- 20 @15
o < = -
= e —F—-
w [~ 3400 x 2010 “
(=] o oL - -
w3100 x 1980 w RS oL L
© @ iy @ — 1
2690 x 2080 w
x L / [
z T L
: ’:}’, = 10 - 1
» = - -9
~}-2590 x 1880 =i ol s !
. o , E —.9
N —
- w
m// - a9 -
2440 x 1750 -8 [ —.8
= -
2 < 8
- 2240 x 1630 L 4 2 , = .
< .
-3
- 2060 x 1520
Embankment ~ - .6 ~-8
Side Slope
L » — .6
3
PROJECTING INLET
WITH PARTIAL HEADWALL FOR ANCHORAGE 15 L
4 -E-Mm]I L. 5 -5
2] Ha L5
i -

25mm 050
0.10D L_ s_J

NO BEVEL 33.7° BEVEL
HEADWALL INLETS INLET CONTROL
HEADWATER DEPTH

STRUCTURAL PLATE PIPE-ARCH CULVERTS

Figure 4.13 Headwater depth for structural plate corrugated steel pipe-arch
under inlet control (size range: up to 4720 mm x 3070 mm).



4. HYDRAULICS

155

(3)NO BEVEL

TYPE OF INLET

90° HEADWALL

{5)33.7° x 100 BEVEL

EXAMPLE
SIZE=5050x 3330 0= 63 m3/s “)"0““““6\ \ -3
PROJECT p—HEARWALL A )
NO BEV. | BEVEL —4 -
HW/R| 164 145 .32 L [ 3 i
HW-m] 548 483 440 o - o
~ 7620 x 4240 - = i
—3 - 2
—180 =
- - ~
- 7040 x 4070 - 160 B L, [
—140 = o
L \_2 - I~
— 120 S R o — 1.5
El 6250 x 3010 i ~C 5 B
E - — 100 w 1.5
z B ol— T —1
2 %0 e 'l s
) - - -
S 15890 x 3710 <o ‘y)‘ <L
T N
[3) - @ ~ -
g 2= <
v [~5490 x 3530 zZ- e -
w ° -
y _ 50
- w
s ot o |
- _—
O (<5050 x 3330 o @ - -9
w < B - ~.9
" - 4 -
- - 30
% 2 zr-e p
5 — 4720 x 3070 al a —.8
-
: =)
-~ .8
w — 20 « 3
N - 1
» L 4370 x 2870 ; B
15 Q-7
Embankment <
Side Slope
x =
-
6
PROJECTING INLET —10
WITH PARTIAL HEADWALL FOR ANCHORAGE -9
-, $
K
-5

NO BEVEL
HEADWALL INLETS

33.7°BEVEL

=

INLET CONTROL
HEADWATER DEPTH

STRUCTURAL PLATE PIPE-ARCH CULVERTS

Figure 4.14 Headwater depth for structural plate corrugated steel pipe-arch
under inlet control (size range: 4370 mm x 2870 mm and over).



156 STEEL DRAINAGE AND HIGHWAY CONSTRUCTION PRODUCTS

50
46 Entrance Conditions
P (2) 90° headwall @2 @ ©®
(4) Mitered to embankment + Lo Las
38 (5) Thin wall projecting corrugated metal T4 -
> 300 T Fe Fe
30 +30 T +
28 T I ¥
261+ . ___ 200 T -+30 130
24 _—— Example T - T
150 — e T T 1
22 — Jao—=t — -
20 100 T + Y P
18 90 T 20 <+
80 T T.. F 18
16 70 - + <+ 186
1a 60 + 14 + 16 4+
50 a 4 i IO :: 14
40 S 412 T
12 % j_ + 12 -+ 1.2
30 = " R
10 ° T 1., T
° 20 % +os T T
8 @ e | 409 -+
o 15 £ Jos t T o9
- 7 E Example 3 4 +
£ £ o + os
ha s ~ 10 A=258mt - _‘L 4 o8
- S 9 Q=170 m's % + 07 1
e ® g 3+ T 07
5 - T9
i 2 6 Entrance ' Y : +
2 g 5 Type = ™) - <+ 06 ks
< 4 a 4 @ 203 815 1 To6 1,6
- 2.40 9,64
3 ® 233 38 405 T +
o 2 * D in meters 1 -+ 05 105
15 + +
1+ 04
2
3_% ] +o4 TO4
08 A -+
0.7 I..Wmu——l ol
06 4
05 i I
04
03 HEADWATER DEPTH
1
58 FOR C. M. ARCH CULVERTS
Nomographs adapted from matarial furnished by 0'4 S RISEISPAN < 0-5

Kaiser Aluminum and Chemical Corporation

WITH INLET CONTROL

Figure 4.15 Headwater depth for structural plate corrugated steel arch with
0.4 < rise/span < 0.5, under inlet control.



4. HYDRAULICS 157
50 2 @ ©
Entrance Conditions ] S0 80 g0
(2) 90° headwall _::_“ +s50 Lso
40 T (4) Mitered to embankment T T 3
(5) Thin wall projecting corrugated metal - Fao Tao
300 +30 F 3
30 T C ]
28 i 430 T30
26 200 -+ :
24 4
22 1 150 :'_-2.0 1 )
1 +18 +20
20 7 100 T 120
18 90 T T 18
; 80 R L ¢
] -~ 4 1.6
16 70 ° — +14 18 +
1t 80 e — S e T
: 50 " ~ T2 ™ ¢+
121 40 o o 1 - 12 12
T o E -+ 1.0
01+ — 30 z 15 +w
A " o 1§
9+ t')\ 2 L9 + 10
. E 20 c | + 08
8+ p o 4 4
o 1 e 2 les 08
E 7+ g Example z 1 408
c ; ® A=9.7m! ® 1 - 0.8
@ 6 + 2 1 Q=40 mis O tor
° 3 s 9 s
~ c 8 - +07
< o Entrance MY Y 4 - 0.7
c s+ » 7 Type O m) g
[ ] (=] 6 ® 408 T L
Z J @ 1.50 armr o
] 5 @ 178 4.40 - o 4os
4+ ® 183 410 - ) [ 08
4 4
-~ +
3 +os
3T +os TS
E o 2 T
1 15 Loa 4
1 N | . 04
2T o; ! 04
T 08 0T
+ 07 AN
06
T 05
t+o03
1 04 03
- 0.3
03
14
ot HEADWATER DEPTH
FOR C. M. ARCH CULVERTS
::rmuupho “lp.i:: from material furnished by 0_5 < RlsE’sPAN
ser A c Cor —_
WITH INLET CONTROL

Figure 4.16 Headwater depth for structural plate corrugated steel arch with
0.5 < rise/span, under inlet control.



158 STEEL DRAINAGE AND HIGHWAY CONSTRUCTION PRODUCTS
L
w
50 N - = ]
I - "wl g
2 Siops 5o = “Nreremer - 12
10 = SUBMERGED OUTLET CULVERT FLOWING FULL o
_ z HWaHthg=LSo - .15
3800 g For outiet crown not submerged, compute HW by E
20 - 3300 methods described in lthe design procedure E »
- 3000 -
- 2700 -
C 3
- L 2400 £ 5
L 2200 e ey :
s 2000 N ™
-
6 L 1800 -5
5 -9 el B
" - 1600 ‘; .6
o~ 4 ° C .7
£, sfum oS Zl-s
z £ *V ~F
= L 1200 b k1
4 ~
- < b L
- ‘ ~ |- 1000 .'0 ~ > -] =
- Q B t -Q} “——‘-'a‘:
w ~+ 900 ‘}_’_,_,_.-—-—"‘" C
I7) . 14—*‘-‘ -
® Quimpe 300 = _EXAMPLE - 2
0. EXAMPLE _ 100 C
ks L[ ¥ S=ial
Irs H i EXAMPLE C
af® = ANNULAR — 3
O |- 600 EXAMPLE C
. D=700 mm HELICAL 150 F 4
' - ke=0.9 D=700 mm 150 L
3 L=4Im ke=0.9 — 5
Q= 1m3/sec L=4lm C 6
2 L 400 | T~ L'=41x.487=20m
FIND H=2.35m  g:1m3/sec
FIND H=145m
A L300
08
ol OUTLET CONTROL
.08 FLOWING FULL
.05 HEAD FOR STANDARD CORRUGATED

STEEL PIPE CULVERTS
ne0.024

Figure 4.17 Head for round corrugated steel pipe flowing full under outlet
control.



4. HYDRAULICS

159

I
-

- 200
i - 5850
- L 5540
100 1 5230
il 80 - 4920
< - 4610
F N
- 60 L 300
E 50 3oso\§
E ! .
o )
—~ Q24 my, )
L 40 - 3670 ——
ek 3360
=~ 30 ¢
wr
oF z | 3050
Ef -
zb 20 of 2740
~f ~1 2590
B -4
S [ w . 2430
o B F 2280
: =
IT) R
M o < 2120
$E™ °L 1e10
QL
D8
Q 't_ 7
5 - 1660
=5 L4500
-4
3
- 2

L
- H
H 1 -
—> ho
Slope So —= #““‘-

HWs Heho-LS

methods described in the design procedure

TURNING LINE

EXAMPLE

0=4610 mm
Q=46.0 m3 /sec.
ke =0.5

L=70m

n'= 030
L'-70x093:651m

FIND H=1.0m

OUTLET CONTROL
FLOWING FULL
HEAD FOR STRUCTURAL PLATE

SUBMERGED OUTLET CULVERT FLOWING FULL

For outlet crown not submerged, compute HW by

HEAD (H) IN METRES

Frrt lTI[lllI.”llllllill(]l]lll[]llTTflI]TlIl

150

CORRUGATED STEEL PIPE CULVERTS

LI L T JrIrrryyryrrersr TIr T
RS I LD LALL AR RS 1

FrrT

-

w

@ - &

15

Figure 4.18 Head for round structural plate corrugated steel pipe flowing full
under outlet control.



160 STEEL DRAINAGE AND HIGHWAY CONSTRUCTION PRODUCTS

~ 10 'i L

- -l — —

C 8 . H

o z v - ho

L6 z Siope 50 — " eewemE

L o SUBMERGED OUTLET CULVERT FLOWING FULL

[ 5 e HWaHehg-LS

E For outlet crown not submerged, compute HW by

L4 methods described in the design procedure —.1

- ) 'Y o

IR L

- 3 -8 (o) -

L o ')y pe

: "0 w

[ » Ezuoxuoo S -2

g 1630x1260 [

. - -1390x 970 3 u -3

- T o= © =

r Q N 3\\-" il ‘:l\' : =

- « >0 =4
o=t < -1150x820 % x|
T b s =t

Fe &) o =F.
> _‘Q-Jm:')-': 1030x740 }L/&)’ 80 6
Lanl 4 ‘ T -~ -~
~F ° \?}‘N 72085 u

\LE —_ - .8
o] e oliox s B 00 -
~ x -

: ) " \.H% A E
- — -
) 3 [
el x E
k3 |- s00xs80 E
St ™ yso O E s
("] L
2+ - EXAMPLE C
ok | 680x500 EXAMPLE F

.2 w ) SEANNUEAR I HELICAL 2

s @ SIZE= 9‘°"§5° SIZE=910x660 C

- | 560x420 Q=0.7m"/sec Q=0.7m3 /sec F s

C ke=0.9 ke=0.9

5 Lo L=50m

1 Lygsox3qo | -~~~ """~ L'=50x61=30.5m

El C480x0 | D met2om 0 oM

.08 FIND H=0.85m

08

B s OUTLET CONTROL

.05

[ FLOWING FULL

.04 HEAD FOR STANDARD CORRUGATED

B STEEL PIPE-ARCH CULVERTS

[5:8 n=0.024

C 02

Figure 4.19 Head for corrugated steel pipe-arch flowing full under outlet
control.



4. HYDRAULICS 161
100 L
90
_H
80 7820 4240 Hw| e ¥
70
L 7040 x 4060 =~ TR e
60 SUBMERGED OUTLET CULVERT FLOWING FULL
- 6250 x 3910 HW= Heho-LS
50 s F tlet ¢ ot sub d, te HW b
5880 x 3710 n:’o’t::ds. dc;‘:;inbcz in thr:.c;gg'ignc:)"r‘gge:uu vm
- 5490 x 3530
40 X — p af .4
F 5050 x 3330 | = “ & =
- 25°8 4'0,\ ; 5
30 }4720x3070 |o S0 '
x < z
Ofastox2sm0 |z "% ~F -8
< = xE 4
a0 V[ 3890x2680 |7 R - 's
@ w Q j
= o “..s»m 3 "
E ol 3730x 2290 31‘// <.
o 0205 — Trasam S zr!
= o —=1"3400 x 2019
~ ~[3406x2010
p _wl 3700x1980
< le70 2F 2690x 2080 15
x EXAMPLE
o x| 2590 x 1880
ef 8 Z SIZE = 3400 x 2010
< 3,}zuoxﬂso 0=10 m3/sec. of
OL s —2240x 1630 ke= 0.50
& w [ a'=.030
5 o ©-2060x 1520 L=55.1m x 0.907 3
b L'=50m
‘ — ———— . ————
FIND H=.62 m 4
3
5
I_s OUTLET CONTROL s
2

1

FLOWING FULL
HEAD FOR STRUCTURAL PLATE

STEEL PIPE-ARCH CULVERTS

Figure 4.20 Head for structural plate corrugated steel pipe-arch flowing full

under outlet control.



162 STEEL DRAINAGE AND HIGHWAY CONSTRUCTION PRODUCTS

200
0.1
150
Area of Culvert
2 w
W 9 015
[
100 40 l
90 0.2
SPAN
30 0.25
70
- 0.3
e 0.35
50 20 04
05
40 15
06
30 07
10 o
0 09
& ° ;
£ 8
c T20 7
5 6 15
= 415
o 5
o 2
£ 4
Q 25
o 10 o
- o ABY ' 13
9 s /+¢ MPLE o
8 7 __—-i ;’ =291 ™ 3.5
e g ‘4 ——— 0-5.05"‘ ts 4
—— -
Y 7
D = g 5
5 2 Area ( m?) he 6
- 19-139 0.025 7
o
[ 14.0-33.4 0.024
B € 8
é 9
10
S 1
2

Slope S,
SUBMERGED OUTLET CULVERT FLOWING FULL

HEAD FOR
C.M. ARCH CULVERTS
FLOWING FULL
e A e Chams arpraton oM T T
0.4 < RISE/SPAN < 0.5

Figure 4.21 Head for structural plate corrugated steel arch with concrete
bottom and 0.4 < rise/span < 0.5, flowing full under outlet control.

Head (H) in m



Discharge (Q) in m3/s

4. HYDRAULICS 163
200
150
- 0.1
Area of Culvert 3
in m? x
100 | 4015
90 40
SPAN
80 + 02
70 30
-+ 025
60
-+ 0.3
S0 +03s
+04
40 -
~
~ -+ 05
~
e -+ 06
= ~
+07 E
+o08 ¢
+09 -~
= o' =
°
T ]
i B o
15 als I
<+ 15
4+
T 2
10
) <+ 25
8 \-u. 3
7 + 356
6 T4
¢ Area (m?) n T s
5 2 | 1.9-28 0.026
g 29-13.9 0.025 TS
4 ‘-5: 140-334 0.024 + 7
- + 8
+ 9
3 4 10

Siope S,
SUBMERGED OQUTLET CULVERT FLOWING FULL

Adapted from material fumished by
Kaiser Aluminum and Chemical Corporation

HEAD FOR

C.M. ARCH CULVERTS

FLOWING FULL

CONCRETE BOTTOM

0.5 < RISE/SPAN

Figure 4.22 Head for structural plate corrugated steel arch with concrete
bottom and 0.5 < rise/span, flowing full under outlet control.



164

STEEL DRAINAGE AND HIGHWAY CONSTRUCTION PRODUCTS

Discharge (Q) in m3/s

Adapted from material furnishea by
Kaiser Aluminum and Chemical Corporation

200

150

w

Area of Culvert

in m? w
]
4
40 |
SPAN
30
4
9#0
20 g
4.
ey,
Bs
15 0o
10 6T™ e
-~ L=a!
° Ke=0.5 /2’
—~— A 5 m
. A=T
8 —
\‘CA
7 Q283 3,
8
5
4
3
Area !m’! oL
19-84 0029
2 ]
& 8.4-334 0.028
=)
o
£
c
=
3
-
1
- T\ In
> e =

Siope S,y
SUBMERGED QUTLET CULVERT FLOWING FULL

HEAD FOR

L

LI B B B A e
-
o

r0.1

+0.15

0.2

- 0.25

L 03
L 0.35
- 0.4

+- 0.5

- 0.6
- 0.7

- 0.8
- 0.9

- 10

C.M. ARCH CULVERTS

FLOWING FULL
EARTH BOTTOM (n, =0.022)

0.4 < RISE/SPAN < 0.5

Figure 4.23 Head for structural plate corrugated steel arch with earth bottom

and 0.4 < Rise/Span < 0.5, flowing full under outlet control.

Head (H) in m



4. HYDRAULICS 165

150
T0.1
Area of Culvert 3
in m? [
100 ] +0.15
20 40
SPAN
80 +02
70
30 4025
60
£ 403
50 *Qé o 4035
20 s
B 5
40
foy
15 )
2 E
) 30
E £
c —~
£ 10 T
~ ° >
]
-~ 20 8 g
s -
7
@+
8 16 6
Q ~
2 e
=] 5 Nk -
~ an3 B
~e ™
10 pi— -
™ - \
\
° “rrmie
7 s "
]
© Area (m?)
s 2 £
= | 19-37
4 g 38.-139
E 140-279
-
-
3

E—2
e

hl

pe 5.4 P ST

SUBMERGED OUTLET CULVERT FLOWING FULL

HEAD FOR
C.M. ARCH CULVERTS
FLOWING FULL
EARTH BOTTOM (n, =0.022)
Adapted from material furnished

Kaiser A and C Cerp 0,5 5 RISE/SPAN

Figure 4.24 Head for structural plate corrugated steel arch with earth bottom
and 0.5 < Rise/Span, flowing full under outlet control.



