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Jul c.la..» =TIy Good Poor
Condition Condition
1. Natural Streams sl sladlls
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. e L
a. Cuts smooth and uniform 025 035
b. Cuts jagged and irregular 035 045
4, o8 L
a. Dressed ashler 013 017
b. Dry rubble (riprap) 025 035
c. Cement rubble 017 .030
5. e
a. Concrete finished 011 014
b. Concrete unfinished 015 .020
c. Brick 012 017
6. e
a. Planed 010 014
b. unplaned 011 015
7. Bt
a. Smooth 011 015
b. Corrugated 022 030
|




VPF S slaoly 280y -0

(whol) Lole Jpad 2 (N) 20 o V0 Uy
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Trapezoidal Wide shallow
Type of Lining Channels Channels or
with Swales with
Depth > 1 ft Depth < 1 ft

8. e A b oS
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.qg. for a fair
stand 24 in. in trapezoidal channel,

use n = 06.

B - e sl

N S 32

|
o kil ] sl Ll

9. Sol> ai L

a. Concrete 010 016
b. Corrugated metal (Plain) 021 025
c. Corrugated metal (Paved invert) 019

d. Cast iron (uncoated) 011 015
e. Vitrified clay 011 014

10 58 s b L4

a. Concrete 013 .015
b. Brick 012 017
c. Cemented rubble 017 .030
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~180 - 10,000 D)y b o (HW) T plis )l e
168 - 8,000 EXAMPLE 1
i - 6.000 D=36 inches (3.0 feet) _
%156 L 5,000 Q=66 cfs ¢ v}
s
1 - 4,000 H W -5 5 o
132 i I D (teet) -
[ z 3‘ 3,000 (1 18 54 = 5- &
120 ¢ ) 000 @ 21 63 r - s,
C s o vi E 3 22 66 C -4t
L < -y r -
N é 2 F ‘D in feet -3 B t— 4
s - R
- 96 £ —j — 1,000 L 3. [
g [ 800 % [ # 3
L 84 600 2 F
L ~ 500 f _ _‘_L_ . ___[
L 400 T . T
- 300 T s
ot ok _ e or's 1 -
LL - S~
P O £ 200 20 - [
Ole -L : AE T [ 15
z[ % 3 o b I R
2| 54 St - w f o -
8 gpio T 1
5|48 « - 3 I
& <& < I
> oF oL I
5 gEY 210 1y,
o4 ~ 4L 50 T | -
W ~ 8 o r
5| - - 40 Sy . 10
& L 30 Hw ENTRANCE ' : L
i j<36 2 . SCALE &l r
< 33 - 20 ) Headwall g L8 L g i
Cls - 2 Mitered to conform <
. - to siope ¥ L 8
s F -
U — 27 L. 10 (3) Projecting
o o .7 L] r
g 24 — 7
< -6 - | B
v 5 To use scale (2) or (3) project
21 L 4 horizentally to scale (1), then 5
L use straight incilned line through B 6
L 3 D and Q scales,or reverse as
.18 o illustreted. L -6
-
C 2 - L
15 - - L
E 1.0 L s
JL 12
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18-IN CORNER RADIUS

$330) JJ':"S
- 5,000 (1)
- 16"-7"10"-1" - 4,000 -4 )
@ i -
0% F15"-4"x9"-3" 3,000 EXAMPLE = (3)4
gd | { Size 136" x 22° 5 i -
W s s = it
E% 4o 4 @ g - 2,000 Q=208 i -
22 _-12-10 x8"-4 E oW HW [ L3
s g@ i . B (feet) L3
J &g -
g § 5’ F11°-5"7"-3" L1,000 (1) 1.10 20 ) t
w b
r 1
2 §g [ " 800 @ 115 2 [ , | ,
3 - - @ 122 22 ! - r
8%5 [ 9665 r 600 *D in feet ‘ } [
£ § r - 500 1.5
- 8"-2"x5"-9" - 400 s 15
E 300 i
': 7"-0"x5"-1 E. 200 /.—_ —_— e —— i
8-6-1:4-7 / 1o .
<.( (2 :_100 / § i B -1.0
T w L 72"x 44" ‘G B Q\,‘?/ 2|l 09 °
o L 80 I L
o =l o |
w | 65"<40" 5l eo / u g
O = s
0 | 58x36" 21 2 & P
= or¥ AR
< 0| wr- L7
o 50"x31" ok W .,
< F20 ENTRANCE Z| ‘
o s — - SCALE TYPE T [
N D =
& 432" Sk Bl |
/ Q)] Headwall 1‘131 g -6 6
/ [ 10 (2) Mitered to conform 14 e
b3 8 to siope E
; 46". 22" t 6 ) Projecting é
r Q
< [
2 [ Gts s s
3 ’. T
| To use scale (2) or (3) project
L 29"x 18" horizentaily to scale (1), then
s 3 use straight incilned line through
1 D and Q scales, of reverse as 8
s illustreted.
- 25"x 16" L
-.4
r - 4 r 4
[ 22"13" 1.0 I“—B““"I
: .8 N L 35
Y -6 - L35
~  Lagnar [ 5
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S35 A5 53 8500 b Ll sl (HW) Liplas)) -9-0 G180

~12
iy — 600 Mm@ g
— 500 EXAMPLE -8 I 3 10
- 10 — 400 52 Box Q=75cfs =7 - . 3
I - QB x 15ctsit L6 ~
— 9 - . HW HW - —6 =7
L i 300 Iniet 5 teet .5 L 6
. ) 175 35 . -5 L
— 8 - 2 190 38 L I 5
N 3 205 4 o s
F - C 4
L7 - 3 N r
i - r -3t
" N u — 3
|6 L 100 - i s
- o , i L
- = - 80 = L2 L
O I~ o e ] o — —.__2
; @t 60 At [ A
) S abkis -
a L o - L
s 2 40 - 2 [ 15 -
m ol 5 It I 15
w i L
z| , Z | 30 7 Tk
£t {3 sl [ |
= er e I (
ol T 20 g k10 [
@ BE i w [
[ /g r Angle of /é AN w [_ L f
3 s wingwall > i
) / w flare - = -9 .9
| ¢ =10 B
T / o - / — -
e <ls o r i
i (:5 ) -8 L8
yd Q[ x
e ore 2 i
W WINGWALL L
- HW 1
v OF5 MVscae fare 3 7
O .6
5 = g - i
é L ) 30" to 75" T L
~ 3 @) 90" and 15* L
I oersons 7%
(3) 0" (extensions L
2 of sides)
i E L F.S .5
L— To use scale (2) or {3) project
L horizentally to scale (1), then L4 i
r use straight inclined line thiough ) r
F- 1 D and Q scales, or reverse as
Hustrated. -
s - 4 L—A
i 6
L L3 Loas
-1 C 5 - 35
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2305 IS o ples cladd sl (HW) i pls)l -ve -0 N PN
180 ~ 10,000
L. 168 = 8,000 EXAMPLE (M () (3)
r — * D=42 inches (3.5 feet) — 6.
156 =
u — 6,000 Q=120 cfs ¢
[ 144 [ 5,000 . % [
[ 4,000 . —6 L ~
- 132 HW' Hw - 4 .
B D feet L 4
| [ 3,000 o s | 4
1120 b U 25 8.8 I L N
L C 2) 2.1 7.4 - -
C_ 2,000 ( I [
L 108 3) 22 17 3T X
- - *D in feet - . [
L o - 3. L
% [ 1,000 " -
i — 800 - _.‘_2 _ 4
|- 84 B “E — <. 2
- 600 -~ [ L
I - 500 - -~ K
|72 - 400 _ ~r2 L
\\]\?\X/ Q [ L r
@l - 300 N % i 15 L15
T s P Tl L
f,_) L 60 o 200 e rH15 |
p—- : / w -
z - o
~r4 r .~ s | L -
S} -t < E
- _~ o 100 ol i
o — 48 w - o
i ~  Olao Z
3 / pd I L
2|~ =60 o L 10 (10
O (<42 Sl so ENTRANCE i
ol Wl oL SCALE TYPE o 10T -
o QL W | L. g
= 36 % L 30 8] Square edge with .<_( —9
%J ok headwall g -9 L
- 33 D 2 Groove end with
< @ <
a QR0 headwall ui A
— 30 o
- o) Groove end —8 |
|27 o projecting -
—10 L7 T
L 24 — 8 -7
N 6 To use scale (2) or (3) project i
5 horizentally to scale {1) ,then I
21 i use straight inclined line through 5
- 4 D and Q scales , or reverse as L6
L; 3 illustrated. s —-6 )
|18 E
- 2 ! I I
- 15 E‘
o -5 -5
£ 1.0 -3
L_12
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EXAMPLE
o Size: 76". 48"
- Q=300 cfs
- 136x78 [_ 2000 . 2) Q)
E HW HW —40
" o D (teet) - i f 30
| 121x77 F (M 26 112 40 Lo
1000 ) 22 68 i L 30
B 113x72 [ (3) 2.3 9.2 L i i
L - 800 ‘D in feet 3o | 3
106x68 o - T T T
- 600 = 20—
N 500 - N
ors e 20 b
C L
o 300 C 1.5 1.5
— 83'53 / : P r -
7)) — - 200 rJ i
w - — a r -
I - - >
Q |~TBx48 3 s r 5 A
Z I To use scale (2) or (3) 5
Z ” L draw a straight line w L
- o through known valuse "
l&" . 68x43 LLS - 100 of size and discharge g e
g > r to interaect scale (1). w =Y 10
5 Z 80 From point on scale (1) o r 1.0 L i
w 8 I 60 project horizentaily to 0 L 9 9
> |~ 60x38 =~ solution on either scale s - B
8 lé)l - 50 (2) or (3). x ["9 L L
» w
o] ' i 40 - [ |8
o 53x34 < z g [*
2 } F30 E oL r
- i~ 49x32 ot &J L’ 7 F 7
Z [ 20 o 7 '
& L 45x29 : x i I
2 & HW/D  ENTRANCE | |
N [~ 42x27 SCALE TYPE g T B
w L a
10 (1) Square edge with udJ
| 2804 e headwali ¥ L % k
| (2) Groove end with
L6 headwall 5 5
L 5 (3) Groove end — .5
- projecting
-4
| 3019 -3 i
E— 2 L 4 -4 4
1.0
L 23x14
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