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e i 03 b sladlls e

Juls C.L)..w --IYR g* Good Poor

Condition Condition

1. Natural Streams e shadlls
a. Clean. straight bank, full state, no rifts or

deep pools 025 033
b. Same as (a) but some weeds and stones .030 040
c. Clean. winding, some pools and shoals .033 .045
d. Same as (c¢) . lowerstages, more ineffective
slope and sectoins .040 .055
e. Same as (c) , some weeds and stones 035 .050
f. Same as (d) , stony sections 045 060
g. Sluggish river reaches, weedy or with very
deep pools 050 .080
h. Very weedy reaches 075 .150
i. Coarse gravel, weeds on banks .025 033
j. Fine, weel-packed gravel 020
2. Sk
a. Bare, straight, uniform,good condition 017 025
b. Dredged , rough bed 025 033
c. Winding sluggish 023 030
d. Earth bottom, rubble sides 028 035
3 el L
a. Cuts smooth and uniform 025 035
b. Cuts jagged and irregular 035 045
4. S8 L
a. Dressed ashier 013 017
b. Dry rubble (riprap) 025 035
c. Cement rubble 017 .030
5. sle
a. Concrete finished 01 014
b. Concrete unfinished 015 020
c. Brick .012 017
6. e
a. Planed 010 014
b. unplaned 011 015
7. At
a. Smooth O 015
b. Corrugated 022 030
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(Lhol) ol Jpad 50 (N) ) wurs —V0 s

e Sbe b L slauls A

Trapezoidal Wide shallow
Type of Lining ‘ Channels Channels or
with Swales with

Depth > 1 ft Depth < 1 ft

8. s o Lo
a. Longer than 24 in. .09 .30
b. 10to 24 in. 06 15
¢c.6to10in. 04 .08
d. Shorter than 6 in. .035 .06
If stand is only fair, use value of n
in next lower line;e.g. for a fair
stand 24 in. in trapezoidal channel,
use n = .06.
|
dy Ay IERSTERS I §e- NUW R P
9. Slo s plazs L d,
a. Concrete 010 016
b. Corrugated metal (Plain) .021 025
c. Corrugated metal (Paved invert) 019
d. Cast iron (uncoated) 0N 015
e. Vitrified clay 011 014
10, 2 g gai L4
a. Concrete 013 .015
b. Brick 012 017

c. Cemented rubble 017 030
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VFH U.L(.:»- &L-bob u_..i.goj -0

62305 LS 5o oS Skl sladyd Gl(HWIOT ples ) -v-0 1 S,

Aoy s 4 o0
ol N 87
F180 - :10.000 D) dy s (HW) .T;T g—_\.‘::j D
[ 168 E 8.000 EXAMPLE )
:_ 6.000 D=36 inches (3.0 feet)
| 136 - 5000 Q=66 cis f 6. 3]
144 -, .
L — 4.000 M HW f 5. [- 6. (3)
132 . . L D {feet) 6
i 2 3 3000 (M 18 54 =TT S—F
120 ® [ 2 24 6.3 A - 5.
. > \'i E” 2,000 (3) 22 66 [ [ 4 %
108 <& R == }_ 3. - 4
i é 2 F *Dinteet | - 5
% £ 2 11,000 N ta_ -
- | . 3
T - E 800 L [ o
- 84 600 L2 [ -
- 500 . s
- : Ll — ]
72 - 40 | - -2 Lo
[ 300 S T .
af of A 1S
2F
T F 2
Ote L ZF™ e ;5[ [ 15 [_1_5
—E— 54 @ F ~ g r [ [
~ - — o
a) w4 ~ w
— 4] 00 L
- el / 2L L
o |- 48 — 80~ <
w % — o
2 W 60 Z 10 i
=) Al = 1.0
O |- 42 = - 50 T
L v = E F
&1 30 Hw _ ENTRANCE o B X
— r —— SCALE TYP w b L
=113 F 50 < L
< 8 8)] Headwall % 8 L 8 i
O | a0 E_ {2 Mitered to conform 3:1 L
s o to siope T L- R
O - 27 [ 10 3} Frojecting L I
g - 8 —7 T
g | -6 S
L5 To use scale {2) or {3) project
— 21 - 4 horizentally to scale {t), then =5
- use straight incilned line through ’ L6
f..‘ 3 Dand Q scales o reveise as
18 a illustreted. ( ~ .6
-2 i
= L
3 5
L15 C L- 5
L 10 L5
JL 12




\A a4

;TLQ} L';Laaob L;ijo_') -8

03 JSa BU L Syl 1,88 b slady sl (HW) UT plis)l -A=8 DS

STRUCTURAL PLATE C.M.
WIGTE: CAUBRATIONS NOT DESSNATED REFER 10

18-IN CORNER RADIUS

STANDARD C.M.

SIZE {SPAN x RISE) OF PIPE - ARCH

INTEAMEDIATE SZES LISTED N CAIAMOGUES

- 16°- 7" 101"

- 15%-4"=9"-3"

12" 10"x8"-4"
11"-5"%7"-3"
9"-6"6"-5"
[ g.05".9"
L 70" 51"
[ 6147

- 72" 44"

- 65"x 40"
- 58".36"
| 501031

r- 43" 27"

/
4": 22"

/

[ 29"x18"

- 25" 16"

L 2213

— 18“!11"

/

\\ DISCHARGE (Q) IN CFS

-5,000
L 4,000

3,000

[ 2,000

1,000
[ 800
- 600
- 500
- 400
- 300

L 200

S350y S8

(1
-4
@
EXAMPLE r {31
Size " 36" x 22" L3 L [ 4
Q=20 cfs L
W HW [ -3
D ({teet) i L3
(10 20 2 !
{2) 1.15 21 L
3 12 22 " - 2 -2
*D in feet i
L15
15 15
/ T
/ / a 10 L10
=T L -1.0
<
&7 T g
uJ L
e 9 .9
xis
/ TR -8
o L8
/ ar
=2
Sr7 b7
- —
HW ENTRANCE Z| '
—— SCA TYPE T
D -
('R 5 .
(1} Headwall g B r 6 6
(2) Mitered to conform (14 r
to siope '_u;'
{3} Projecting g I
3
Wiks s |s
To use scale (2} or (3} project
herizentally to scale (1), then
use straight incilned line thiough
D and C scales, or reverse as r
illustreted.
L .4
- 4 r 4
B o]
l |
- L 35
- L 35



VFY dj_<.._> L_gbsb JLSO_) -9

S35 S5 50 Sl b slady sl (HW) il 80 (1 S

12
F
11 — 600 (1) (2) (3)
- 500 EXAMPLE A I
—10 [~ 400 52 2" Box Q=75 cls - 7 7 e
- E /B x 15cist | —
s ® L L7
—9 - 300 et HW HW
L - ) feet 5 - -6
r (1) 175 35 . -5t :
— 8 - (2 190 38 a4 T —
| - 200 ) 205 4.1 s - A+
7 o - o — 4
B | — 3 - C
. - 3 [
- - - i L3
5 — 100 B i -
= — 80 L 2 - 2
- 8 - b __._:_ —_ -;_ 2
B &L 50 AT
al / Q L L
w 0L "3 yd T -F = F—-
z| . Z | 30 g g - I
a St ~ i f I i
SL T |20 - s 10 [
5 5E77 o h
L =z b r
[ N Angle of ; L
T3 / 9- - wingwall ; i
Q 't”D L 10 flare - = » 8 -9 .9
% d % ~ 8 e OE. L i "
= w
" - 5L a -8 L8
v & o
e oS < [
e WINGWALL i
e OF5 HMigeae fare 2 —7 7
D LA 0 L6
L4 Ol 4 < [ F
2 E wi -
&T {n 30" to 75" T L
-3 @ 90" and 15° L - P
I 3) 0" (extensions 3 L f
- 2 of sides)
C L -9 L5
i s To use scale (2) or (3) project
N horizentaily to ssale (1), then 4 A
2 use straight inclined line through ’ -
F— 1 0 and Q scales, of feverse as
: A lustrated. I L.4 4
- 8
| L 35 L .35
1 L 5 35
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$3303 I8 55 Sl ladyd @l (HW) L pls)l -y e -0 1S 5.5

—~180
— 10,000
" 168 - 8.000 EXAMPLE (1) {2) (3
" ~ D=42 inches (3.5 feet) ~G.
- 1%6 - 6.000 Q=120 cfs =
L 144 — 5,000 6 -5 i 5
- L~ 4,000 . — L — 2.
L 132 ’ s ol - L4
120 - 3000 V) 25 88 B > -4
F - L
L 2,000 2 21 74 ok r
B E. *Din feet r L L
n C L 3. N
% 1,000 | i |
i — 800 i __'_2 _ .t
- 84 — - — <. bl
- 600 < i
s E 500 _ ~ F
i - 2. i
- 72 -— 400 \_?, /' 8 i r :
\\j\?/ ~ L L
n L — 300 g}.F*/ =T 15 L.15
T - F P <[ - .
LZ) - 60 o 200 e 15 | |
= o w
Z g LI
é — 54 I:‘/ g | L L
— /" - ~
100
E - 48 /& | g L L L
g7 Gpw <
= Zr I [
2|~ ZEso oy 10 10
O a2 C [ 50 ENTRANCE E
5 Wl OF SCALE TYPE o 10 T I
&L 2 o 2o ~9  [°
=t TE30 {1 Square edge with < :
e - headwall =lLg9 L
> QF fal
z -3 ar @ Groove and with prd
Fa Q20 neadwall ui - =
— 30 =
- (2) Groove end —-8 L
27 o projecting o
10 i 7 L7
L 24 - 8 -7
N 6 To use scaie (2} of (3) project L
C 5 horizentally to scale (1} then I
- 21 " use straight inclined line through i
- 4 D-and Q scales , orreverse as 6 .y
L i — .
C illustrated. | &
- 18 E
- 2 L I I
15 - ;
- L5 -
£ 1.0 -3
12
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TETETRN Joii )Jﬁ;ﬁb‘g@dbd;g\ﬂ(HW)_‘jCLJJ-\\—.3 S

SIZE (SPAN x RISE) OF OVEL PIPE IN INCHES

— 151x97

- 13678

- 121x=77
| 11372

|- 10668
L 98465
%Qhw

— 83x53
/
| <TEx48

-~ 68x43

- 60x38

— 49232
— 45229

4227
B

38«24
F

L 30x19

L2'3::14

-

- 53234

DISCHARGE (Q) IN CFS

'fl‘[ml"|l!l

— 80

— 30

i B
ta}

[ %]

[’l'l'l‘l'l(f‘l'"ll

=
o

EXAMPLE
Size: 76". 487
Q=300 cfs
HW* HW
D {teet)

m 26 11.2
2 22 6.8
e 23 92

D in feet

—

£ _—- -~
.
eﬂ“g/
/
/

To use scale (2) of (3)
draw a gtraight line
through known valuse
of size and discharge
to interaect scale (1).
From point on scale (1)
project horizentatly to
solution on either scale
(2) o1 (3).

HW/D ENTRANCE

SCALE TYPE
(1) Square edge with
headwall
(2} Groove end with
headwall
(3) Groove end
projecting

@
40 270
(1) - [
40 L—3.0 a0
;32_.:__...f
/' —20 2.0
L20 [ [
r L1.5 I
r k1.5
=15 [ -
o7 i
- A
: | :
t'a T
E - =190
n - 9 -9
£ Lo | i
e s |8
£ L8 )
| i
% .7 L? -7
ﬂ‘i i L L
E &1 —]
T F
5 T'S -5
4 -4 .4
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