Trapezoidal Waterway Design Chart \ /

Capacity Retardance = B P
Velocity Retardance = D Design Grade = 0.1 %
Sides Slopes = 6:1 < b >
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00
sl b pliip lpiplplitpiplie lplite Db lpllb lp ity [ Dllp lplile  DAiblplb | D
20
30
40
50 Bottom width (b) is based on
m L 60} 30| 33 velocity retardance.
2 70] 38] 31
> |_80] 47| 31
% 90] 55| 30ff 29| 36 Depth (D) is based on
@ | 100§ 64] 30|l 36| 35 capacity retardance. x
é 10] 72| 29| 42| 34 ill)
b [ 120] 80| 29)| 48| 33 Dy
© | 130] ss| 29| 54| 33|| 31} 37
@ | 1a0] o7 29) e0| 32| 38| 37
g 150 66| 3.2]| 41| 36
o | 160 72| 32| 48| 35
170 78| 31| 50f 35
180 84| 31| 55| 34| 20| 41
190 89| 31| so| 34f 33| 40
200 95| 31l 64| 34f 37| 39
210 69| 33|l 41| 39
220 73| 33| 44| 38
230 77| 33| 48| 38
240 82| 33|l s2| 38| 27| 45
250 ssl 33l 55| 37) 30| 44
260 91| 33]| s8| 37| 33| 43
270 05| 33| 62| 37|| 36| 43
280 99| 32| 65| 36| 39| 4.2
290 69| 36| 42| 42
300 72| 36[ 45| a1




G6/LL/E '0Y-SH 210N W43

Trapezoidal Waterway Design Chart

Capacity Retardance = B °
Velocity Retardance = D Design Grade = 0.2 %
Sides Slopes = 6:1 b >
Velocity. fp:
Q 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00 3.25
ofs b D b D b D i) D b D b D b D b D b D D b
20
30 200 27
40 32| 25
S00_ 44 24ff 24} 28 Bottom width (b) is based on
60§ 55| 24| 32] 27 velocity retardance.
70 67| 23 41| 26 24| 3.0
80 78] 23 49| 25 31| 29
90 90| 23 57| 25§ 37| 28 23| 341 Depth (D) is based on
100 65| 25] 43t 27} 28| 3.0 capacity retardance.
110 73] 25 50 27 33| 30
120 81| 24 56| 27 39| 29 23] 33
130 89| 24 62| 286 43| 29 27| 3.2
140 96| 24 68| 26 48| 2.8 32] 31
150 74| 286 53 28 36 3.1
160 80| 26 58| 28 40{ 3.0
170 86| 26 63| 27 44| 3.0 27| 34
180 92| 25 68| 27 48[ 3.0 30| 34
190 98| 2.5 72| 27 52| 3.0 34| 33
00 771 27 56[ 29 371 _33
210 82| 27 60 29 41] 3.2 24| a7
220 87 27 63| 29 441 32 27| 38
230 92| 26 67 29 47| 3.2 30} 36
240 96| 26) 71| 29 50| 3.1 33{ 35
250 75| 2.8 53| 3.1 361 35
260 78| 28 57| 3.1 39| 36
270 82| 2.8 60| 3.1 41 34
280 86 281 63| 31 44 ) 34
290 90| 28| 66| 3.0 47| 34 29| 39

300

94| 28| 69| 30| 49] 33| 31 38

C-L-SA



GB/LLIE ‘'OP-SH SoHON W43

Trapezoidal Waterway Design Chart

Capacity Retardance = B °
Velocity Retardance = D Design Grade = 0.3 %
Sides Slopes = 6:1 < b >
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3,00 325 3.50 .00
sl b Ipdtp lplp ipip lpip ipitp lpliblplp i plp ! DIb!IDIlblD
200 16{ 24
300 30| 22| 16| 25
40] 44] 24} 26| 24
508 58] 24 37| 23l 22} 25 Bottom width (b) is based on
601 71| 20| 47| 22j 29| 25| 171 28 velocity retardance.
70] 85| 20l s7| 22| 37| 24| 24| 27
80] 99| 20l es| 21| 45! 24f 30| 26
90 76| 21|l 52| 23| 36 25| 25| 28 Depth (D) is based on
100 86 21l 59| 23) 42 25])| 30| 27 capacity retardance.
110 95| 21ll 67| 23| 48| 24| 35| 26/ 23| 29
120 74| 23|l sa| 24| 40| 26| 27| 28
130 81 22|l 59! 24| 44| 26| 31} 28
140 88| 22| 65| 24| 49| 25! 35| 27[ 22] 31
150 95| 22)| 71{ 24li 54 25| 39| 27| 261 30
160 77] 23| s9| 25| 43 27| 29| 3.0
170 82| 23} 63| 25| 47 27| 33| 29
180 88| 23|l e8| 24fi 51| 26| 38| 29| 23] 32
190 94| 23|l 73| 24) 55| 26j 39| 29| 26| 3.2
200 99| 23l 771 24)| s9| 26] 43] 28l 29| 3.1
210 82| 24| e3] 26| 46| 28| 32| 34
220 87| 24i 67| 26| 49| 28) 35! 31
230 91| 24| 70| 26| 53| 28| 38| 30| 24| 34
240 96| 24| 74| 25| s6| 28| 41] 30| 27| 34
250 78| 25){ 591 27| 44] 30] 30f 33
260 82] 25| e2] 27| 48| 30| 32} 33
270 85| 25l 65| 27l 49| 29| 35| 33
280 89| 25( 68 27( 52| 29| 37| 32j 24| 36
290 93| 25]| 72] 27| 55| 29f| 39| 32| 26| 36

300

97| 25( 75 27 57] 29| 42§ 32| 29| 35

€-L-SY
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G6/LLIE ‘O-SM 910N W3

Trapezoidal Waterway Design Chart

Capacity Retardance = B
Velocity Retardance = D

Design Grade = 0.4 %

>

Sides Slopes = 6:1 <

Velocity, fps

Q 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00 3.25 3.5 3.75 .00

cfs b D b D b b D b D v} D ] D b D b D b D b D b D

20 21| 21

30 37| 20 22| 22

40 52| 19 34| 21 20 23

50 68 19 45| 2.0 20{ 22 19] 25

60 83§ 19 56| 2.0 38 21 26| 24 16| 26

70 98| 1.8 67| 20 46| 24 33] 23 22| 25

80 78| 1.9 55| 241 39; 23 28| 24 19 27

90 89: 19 63| 21 46| 2.2 34| 24 24| 26

100 71| 2.0 53| 22 39{ 23 28| 25 18] 28

110 79| 20 591 22| 45| 23 33| 25 22| 27

120 88| 20 66| 22 50| 23 38] 24 26| 27

130 96| 20| 72] 21 56| 23| 42| 24 30| 26 201 29

140 79| 241 61| 22 47| 24 34| 26 23| 28

150 85{ 2.1 66| 22 511 23 38| 25 27| _28

160 92| 21 72| 2.2 66| 23) 42| 25 30| 27

170 98| 241 771 2.2 60 23 46| 25 33 27 23| 3.0

180 82| 22 65| 23 49| 25 37 27 26| 29

190 88| 2.2 69| 23 53| 24| 40| 26 29| 29

200 93| 22 74 23 57] 24 43| 26 32) 29 20| 32

210 98| 22 78] 23 61| 24 46| 28 35| 28 23] 32

220 82 23 64 24 50 26 371 28 26| 31

230 87| 23 68| 24 53| 26 40| 28 28| 341

240 91| 22 72| 24 56| 25 431 27 31| 30 20| 34

250 96 2.2 75§ 2.4 59| 25 46] 27 33| 3.0 22| 34

260 100 2.2 79| 24 62| 25 48| 27 36| 3.0 251 33

270 83| 24| 65| 25 51| 27 38| 29 27| 33

280 86| 24 681 25 54| 27 40| 29 29| 3.2

290 90| 24 711 25 56| 27| 43| 29 31| 3.2 21| 35

300 93| 23 74| 25 59| 27 45| 29 34| 3.2 24| 35

Bottom width (b) is based on
velocity retardance.

Depth (D) is based on
capacity retardance.

¥-L-SMH



G6/LL/E '0Y~SH 991IO0N W43

Trapezoidal Waterway Design Chart

Capacity Retardance = B
Velocity Retardance = D

Design Grade = 0.5 %

Sides Slopes = 6:1 <
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00
cfs b D b D b D b D b D b D b D b D b D h D b b D b D
20 25| 1.9
30 42] 1.8 27 20 16| 2.2
40 59| 18 40] 1.9 261 21 16 23
50 761 1.7 521 1.9 36| 20 24| 22 15| 2.4
60 93| 1.7 64| 18 45| 2.0 32| 21 22| 23
70 76| 1.8 54| 19 39 241 287 22 20| 24
30 88| 1.8 63| 1.9 461 21 35| 22 26| 23 7] 26
90 73] 19 54| 20 40| 2.1 31] 23 22| 25
100 82| 19 61 20 46| 21 36| 23 26] 24 171 27
110 91 1.9 68| 20 52| 21 4] 2.2 3 2.4 21 28
120 75 20 58| 21 46| 2.2 35| 23 25| 26 16| 29
130 82] 20 64| 21 51] 2.2 39| 23 29| 25 19| 28
140 90| 20 700 21 56{ 22 44| 23 32 25 23] 27
150 971 20 76| 2.0 61] 21 48] 23 36| 24 26| 27
160 82| 20 66| 21 52| 22 401 24 29| 28 20| 29
170 88| 2.0 71 21 56| 2.2 43] 24 33| 26 23| 28
180 94| 20 76| 21 60 22 471 24 38| 25 26| 28
190 99| 20 81 21 64] 22 50| 24 39| 25 200 27 18] 3.1
200 86) 2.1 69| 22 54 23 42] 25 2] 27 211 3.0
210 91 21 73] 22 57{ 23 45| 25 34| 27 24| 3.0
220 96| 21 771 22 61| 23 48] 25 37| 26 286 29
230 81 2.2 64| 23 51 24 40] 286 29| 29 19| 3.2
240 85| 22 68( 23 54| 24 42| 28 31 2.8 22} 3t
250 89] 22 711 23 571 24 45| 26 34| 28 24| 31
260 93| 22 75| 23 60f 24 48| 26 36| 28 27| 31
270 97{ 22 78| 23 63| 24 50] 26 391 28 29| 3.0 207 33
280 814 23 66| 24 53| 25 41 28 31| 3.0 22| 33
290 85| 23 691 24 55| 25 43| 27 33| 3.0 24| 32
300 89| 23 72| 24 58| 25 45| 2.7 35{ 2.9 26{ 3.2

Bottom width (b) is based on
velocity retardance.

Depth (D) is based on
capacity retardance.

S-/-SH



G6/LLIE ‘OF-SH 291ON 4T

Trapezoidal Waterway Design Chart

Capacity Retardance = B °
Velocity Retardance = D Design Grade = 0.6 %
Sides Slopes = 6:1 - b >
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3. 3.75 4.00
0 ) D b )] b D b D b D b D b D b D b D h D b D b Dt h [ D
20 29 1.8 18| 2.0
30 47| 1.7 31 1.8 201 20
40 66| 17 45( 1.8 31 1.9 20 21
50F 84| 16) 58| 18] 41] 1.9) 29] 20f 20f 22 Bottom width (b) is based on
60 71 1.7 51 1.8 37| 20 27| 24 19 23 velocity retardance.
70 85| 17 62) 1.8 45( 19 33 24 25§ 2.2 17 24
80 98| 17 72| 1.8 521 1.9 40( 20 30| 21 22| 23
90 82! 1.8 60| 19 46| 20 /] 2.1 27| 23 19| 24 Depth (D) is based on
100 92 1.8 68{ 1.9 53] 20 41] 21 32| 22 23] 24 151 26 capacity retardance.
110 76| 19 59| 2.0 47 2.1 37 2.2 28| 23 19| 26
120 84 1.9 66; 19 52 20 1] 21 32| 23 23] 25
130 91 1.9 72| 19 57| 20 46| 21 36| 23 26| 24 18] 27
140 99| 1.8 78] 1.9 63 20 50 2.1 40 2.2 30| 24 22| 28
150 85{ 1.9j 68] 20 55| 2.1 4] 22 33| 24 25| 26
160 91| 19| 74| 20 60] 21 47| 22 37] 24 28| 25 19| 2.8
170 98| 1.9 79! 2.0 64| 2.1 51| 22 40 23 31 25 22| 27
180 84| 20 69| 21 55| 22 44| 23 34| 25 25| 27
190 90 2.0 73] 20 591 22 47] 23 371 24 28| 286
200 95{ 2.0 781 _20J 63| 21 S0f 23|l _40] 24 30 26 21} 29
210 82| 20f 67| 21 54| 23| 43| 24 33| 26 24| 28
220 87| 20 71] 21 57| 23| 46| 24 36| 26 26| 28
230 911 20 74 21 60| 22 491 24 38} 25 29| 28 20| 3.0
240 96| 2.0 78| 21 631 22 52| 24 41| 25 31} 27 23{ 3.0
250 82] 2.1 67| 22 54| 23 44 25 33 27 25| 29
260 86 2.1 70| 2.2 57| 23 48| 25 36| 27 27| 29
270 90¢ 21 73] 22 60| 23 48| 25 38| 27 29| 28
280 93] 21 761 22 63| 23 51 25 40| 286 31| 28
290 97| 21 80| 2.2 66 23 54| 24 42| 26 33| 28
300 83| 22| 69| 23 56| 24 45( 26 35| 28

9-/-SH



G6/LL/E ‘O¥-SH 010N W43

Trapezoidal Waterway Design Chart

Capacity Retardance = B P
Velocity Retardance = D Design Grade = 0.7 %
Sides Slopes = 6:1 - b >
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00 3.25 3.50 3.75 4.00
cfe b D b D b D b D b D b D b Rt b 4 D 4 b | D i b b L D b R
20 32| 1.7 20| 18
30 51 16 35| 17 241 19
40 71 1.6 490 1.7 35| 1.8 24| 1.9 16] 21
SO 90| 16 63[ 174 45{ 18j 321 19) 23| 20| 16| 22 Bottom width (b) is based on
60 770 17| 56| 1.7|f 41] 18] 31| 20§ 22| 21 6| 23 velocity retardance.
70 92| 16 67 1.7 49| 1.8 38| 19 28| 2.1 22| 22
80 78| 17 58] 1.8 45| 1.9 34| 20 27| 21 20 23
90 89| 17 66] 1.8 52] 19 40| 2.0 32 21 24 22 16| 24 Depth (D) is based on
100 100f 1.7 751 1.8 58] 1.9 46| 2.0 37 21 29 22 20] 24 capacity retardance.
110 83| 1.8 65| 1.9 52| 19 42| 20 33 21 24| 23 171 25
120 91 1.8 72 1.9 57] 19 471 20 37| 21 28| 23 21| 25
130 100§ 18] 79| 1.8 63| 19 52 20| 42| 241 32| 22 24 24 16| 27
140 86] 1.8 69| 1.9 57| 20 46 21 36| 22 27| 24 201 26
150 92| 1.8 75[__1.9 62| 20 501 2.1 391 22 3t1] 23 23] 25
160 99| 1.8 80| 1.9 67| 20 54| 20| 43 22 34] 23 28| 25 18| 27
170 88| 1.9 721 1.9 58| 2.0 471 22 37| 23 29| 24 21| 27
180 92f 1.9 77] 1.9 63| 20 50| 241 40f 23 31| 24 23| 28
190 98| 1.9 81| 1.9f 67| 20} 54| 21 44| 22| 34| 24| 26| 286 17| 29
200 86| 1.9 71} 20 571 2.1 47| 22 37 24 28] 26[{ 201 28
210 91 19 75| 20 61| 21 50 22 40| 24 31| 25 23] 28
220 96| 1.9 80| 2.0 64 2.1 53] 22 43] 23 34| 25 251 27
230 841 20 68| 21 56| 2.2 45| 23 36| 25 27| 27
240 88| 20 72| 21| se| 22| 48| 23| 39| 25} 30| 27
250 92| 2.0 75| 21 62| 22 51| 23 41§ 24 32] 26
260 96 2.0 78| 21 65| 22 54, 23 43| 24 34; 26
270 82| 2.1 68; 22 56| 23 46| 24 36| 26
280 88| 2.1 71} 2.2 591 23 48¢ 24 38 26
290 89| 2.1 75 22 62| 23 51| 24 41| 26
300 93| 21 771 21 64| 23 53| 24 431 25

L-/-SH



G6/LL/E ‘'OP-SH 300N W43

Trapezoidal Waterway Design Chart

Capacity Retardance = B 0
Velocity Retardance = D Design Grade = 0.8 %
Sides Slopes = 6:1 <+ b >
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00 3.25 3.50 3.75 4.00
s b D b D b D b D b D b )] b D D b D b D h | D b D b D
20 35f 16| 22 17
30 55| 15 38| 17 26| 1.8 17| 1.9
40 76| 15 53] 16 38f 1.7 271 18 18| 20
50 971 15 68| 1.6 49| 1.7 36| 18 28] 19 191 21 Bottom width (b) is based on
60 83| 16 81| 1.7 45 1.7 34| 19 25| 20 19] 21 velocity retardance.
70 88| 16 721 1.7 54| 17 41 1.8 321 19 25| 20 18| 22
80 83| 16 63| 17 481 1.8 38| 1.9 30 20 23| 241 16| 23
90 95| 16l 72| 17|l s6| 18] 44| 1.9) 36| 20| 28] 21 21| 22 Depth (D) is based on
100 81 1.7 63] 18 50| 1.9 41 1.9 321 20 25| 22 18] 24 capacity retardance.
110 80 17 70| 1.8 56| 1.8 46| 1.9 37] 20 29| 2.1 21| 23
120 99| 17 771 18 62| 1.8 52| 1.9 42 20 33| 21 25| 23 18| 25
130 84 1.8 68| 1.8 571 19 46| 20 37| 21 29| 22 21| 24
140 92| 1.8 74| 1.8 62| 19 51| 2.0 41] 21 32| 22 25 24 17] 28
150 99 1.8 80| 1.8 67[ 19 551 2.0 45) 21 35| 22 28| 23 21| 25
160 87| 1.8 721 1.9 58| 1.8 48| 20 39| 22 31] 23 23| 25 16| 27
170 92{ 1.8 78 19 64| 19 52| 2.0 42| 21 34| 23 28| 24 18] 27
180 g9 1.8 83 1.9 68| 1.9 56| 20 46| 21 371 22 29| 24 21| 286
190 88| 19 73| 19]| 60] 20j 49{ 2.1 40| 22 32| 24 24| 26
200 93| 1.8 771 19)L_64[ 20j 652} 2.1 43| 22 34| 23 26| 25
210 98] 1.8 821 19 68| 20 56] 2.1 46| 22 37| 23 29| 25
220 86| 1.9 721 20 59| 21 49| 22 40] 23 31| 25
230 91 1.9 76 20 62| 21 52| 22 421 23 33! 25
240 95{ 1.9 80 20 66 2.1 §5{ 22 45| 23 36| 24
250 99| 1.9 83[_ 20f 691 21 57) 22)_471 23 38| 24
260 87| 20 72| 21 60} 21 50| 23 40| 24
270 91| 20| 75| 20| 63| 21| 53| 23[ 43| 24
280 94| 20 79| 20 66| 21 55| 22 45| 24
290 98| 2.0 82| 2.0 69| 2.1 58| 22 47| 24
300 85| 20 72| 21 60| 22 50| 24

8-L-SA



G6/LL/E '0t-SH 92UON W43

Trapezoidal Waterway Design Chart

Capacity Retardance = B P
Velocity Retardance = D Design Grade = 0.9 %
Sides Slopes = 6:1 < b >
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00
cfs b )] b D b D b D b D b D ] D) b D b D b D b D b D b D
20 37| 15 4] 17 16| 1.8
30 591 15 40| 186 28| 17 20 18
40 81] 15 56| 1.6 41 1.7 30 18 21 1.9
50 721 1.5 53] 16 40] 17 29| 1.8 22| 20 6] 21 Bottom width (b) is based on
60 88( 15 65| 1.6 49| 17 37| 1.8 28] 1.9 22| 20 16| 2.2 velocity retardance.
70 771 186 59| 17 45{ 1.8 35| 1.9 27| 2.0 21| 21 16] 22
80 89| 16 68| 186 521 17 41| 1.8 33| 1.9 26| 20 20| 21
90 78| 18 60| 17 48{ 1.8 39 19 31| 20 241 21 17 23 Depth (D) is based on
100 87 16jl 68| 1.7)l 54| 1.8} 44| 19} 36] 19| 20 20/ 21| 2.2Ji 15{ 24 capacity retardance.
110 97| 16 76| 1.7 61| 1.8 50 1.9 41 1.9 33 2.0 25| 2.2 191 23
120 83| 17 67| 1.8 55| 1.8 451 19 37{ 20 29| 21 2] 23 16| 25
130 91| 17 73] 1.8 60! 18 50| 19 41 2.0 33| 21 26| 22 19] 24
140 98| 1.7 80} 1.8 66f 1.8 55| 1.9 451 20 36 2.1 291 2.2 22| 24 15] 26
150 86 1.7 71 1.8 60f 19 50| 1.9 40] 21 32 2.2 25| 23 18| 2.5
160 93| 17 77| 18 64f 19 54 19 4] 20 35] 22 28| 23 21| 25
170 99| 1.7 82| 1.8 69| 1.8 58 1.9 47( 20 391 21 31| 23 24| 24
180 88| 1.8 74 18 62 1.9 511 20 42| 21 34| 22 26 24
190 93| 18 78! 18 66| 1.9 541 20i 45| 21 6| 22| 28] 24
200 99| 1.8 83| 18 70] 1.9 58| 2.0 48| 21 391 22| 31} 23
210 88 _1.8 741 1.9 61| 20 51 21 421 22 34 23
220 921 18 78| 1.9 65| 20 54| 21 45| 22 36! 23
230 97| 1.8 82} 1.9 68| 20 57| 21 48| 22 39 23
240 86| 191 72 20ff e0f 21| 50| 22| 41] 23
250 90| 19 75] 20 63| 20 53] 21 44 23
260 94| 19 79! 20 66| 20 561 2.1 461 2.2
270 98| 1.9 82{ 20 701 2.0 591 2.1 49| 22
280 86| 20 73| 20 61) 2.1 51] 22
290 89| 1.9 76| 20 64| 2.1 54| 2.2
300 93] 19 79| 20 67| 21 56 22

6-L-SH



Trapezoidal Waterway Design Chart

Capacity Retardance = B

Velocity Retardance = D Design Grade = 1.0 %

Sides Slopes = 6:1 D
Velocity, fps

Q 1.00 1.25 1.50 L.75 2.00 225 2.50 275 3.00 3.25 3.50 375 4.00
gl p lplplpdtplpidlplpiplpllepiplplpitp i plitp lpltleptlplipliply ! pliplD
200 39| 15| 28] 18| 17| 17
30] 2| 14| a3] 15| 31| 16| 22| 17
40] 84| 14| sol 15| 43| 18| 32| 17| 231 18| 17| 19
50 75] 15 se| 16 43| t7)l 31l 17) 24| 19)l 18] 20
60 o1| 15| e8| 16l 53| 18| 40| 17l 31| 18| 24| 19| 19| 20

ﬂ 70 81| 15| 63| 16| 48| 17|l 38| 18|l 30| 19| 24 20| 18] 21

= [ g 94| 1.5 73| 16| 56| 7] 45| 18| 36| 18| 20| 19l 22| 20f 18] 22

g1 83| 18| ea| 17l 51| 17|l 42| 18l 34| 19| 27| 20| 21| 21

§' 100 o3| 1)l 72| 170l sel 17/l a7l 18l 4ol 19fi 31| 10l 251 24l 18| 22

= [ 110 so| 17)| es] 17|l 53| 18| 45| 18|l 38| 19|l 20| 20| 22| 22/ 18] 23

(f: 120 88| 18] 72| 17|l so| 18]| 50| 18| 40| 19|l 33| 20| 25| 21| 19| 23

o | 130 06| 16| 78| 17| 65| 18l 54| 18|l as| 19 361 20| 20| 21| 23] 22{ 18] 24

Q 140 [ (R | SN AN | ENR i 85( 17} 70f 18) 59| 184 49! 19 401 20f 32} 21} 26{ 22yl 19| 24

3 L1s0 02| 7]l 78] 17)l 65| 18| s3] 19l 44| 20|l 38l 24| 20| 22] 22| 23

é 160 98| 1.7)| 82| 17)l 70| 18} 57| 19l 48| 19| 39| 20| 32| 22| 25| 23
170 87, 17fi 75| 18| e2! 19l 51| 19| 42| 20| 35 21} 28| 23
180 93| 17f{ 7ol 18|l e8| 18| 55| 19| 48| 20|l 38 21| 30| 22
190 99] 17|| 5] 18| 70| 18| s8] 19| 49| 20| 4] 21| 33| 22
200 sol 18]l 75| 18|l ea] 19l 520 20l 44! 24l 38| 22
210 04| 18[| 79| 18|| e8| 19| 55| 20| 47| 21| 38| 22
220 99| 18] 83! 18| 70{ 19| 59| 20| s0| 21)| 41| 22
230 88| 18| 74! 19/l 62| 20| 53| 21| 44| 22
240 92| 18| 77| 19| s5] 20| s5| 20) 48] 21
250 96| 18]l 81| 19] es| 20/l s8] 20/ 49| 21
260 85] 19| 72| 20| 1| 20| 51| 21
270 80| 19| 75| 19|l 4| 20| s4] 2.1
280 92| 19| 78| 18| 67| 20| 58| 2.1
290 96| 19| 82| 19| 70| 20| 59| 21
300 100} 1.9[| 85| 19] 73| 20f e2| 21

Bottom width (b) is based on
velocity retardance.

Depth (D) is based on
capacity retardance.

OL-4-SA



Trapezoidal Waterway Design Chart

G6/LLIE ‘OP-SH 900N W43

Capacity Retardance = B °
Velocity Retardance = D Design Grade = 1.5 %
Sides Slopes = 6:1 < b >
Velocity, f]
Q 1.00 1.25 1.50 1.75 2.00 225 2.5 2.75 3.00 325 3.50 3.75 4.00
[ b D b D b i D b J Dl b )9) b D 0] b _L D D b D b D b [ D b D
20 48| 13 34| 14 241 15 17 16
30 75§ 13 54| 1.4 39 1.4 30 15 22 1.6 16| 1.7
40 74| 14 54| 14 42| 15 32{ 15 25 16 191 17
50 93! 13 691 14 54| 15 42] 1.5 33| 16 26| 1.7 211 17 16] 1. Bottom width (b) is based on
60 84| 14 66 14 52] 15 41 16 33| 16 27| 17 22] 1.8 7] 1.9 velocity retardance.
70 99| 1.4 78] 14 62] 15 49 15 40 1.6 33| 17 271 17 22| 1.8 18§ 1.9
80 90| 14 72} 15 57 15 471 16 39| 16 3] 17 27| 18 22 1.9 171 20
90 82| 15 66| 1.5 54] 16 45| 16 381 17 32| 17 26 1.8 21 1.9 16/ 2.0 Depth’(D) is based on
100 91 1.5 74] 15 61 1.6 51 1.6 4| 17 36117 30] 1.8 251 1.9 19] 20 capacity retardance.
110 82 15 68 16 57| 18 49| 170 41} 17 35| 1.8 29| 19 23§ 20
120 90| 1.5 75| 164 63| 1.6 54| 1.6 46| 1.7 39| 1.8 32| 1.8 26| 1.9
130 98| 1.5 81 1.6 69 16 59| 1.6 50 17 43( 1.7 361 1.8 30{ 1.9
140 _ ) 88} 1.5 75| 1.6 65] 1.6 55 1.7 47] 17 40| 1.8 33} 19
150 o 1 =1 7 es] asil s1] 18il 7ol 18il sei t7it 51l t7it 48] 1sif 36i 19
160 87] 16| 75| 16| 64| 17 55| 17| 47| 1.8 39| 19
170 92 16 80| 1.6 69| 1.7 59| 1.7 50| 1.8 43| 18
180 991 16 86| 1.6 73] 186 63| 1.7 54| 1.8 46 18
190 91| 186 78| 16 67| 17 58] 18] 49| 18
200 96| 1.6 83| 16 711 17 61] 18 521 18
210 87| 16 751 17 65| 17 66| 1.8
220 91| 16 79, 17 68| 1.7 59 1.8
230 96| 16 83| 17 72y 17 62) 1.8
240 87| 17 75| 17 65{ 1.8
250 92| 17 79| 174 _68[ 18
260 95| 17 83{ 17 71] 1.8
270 994 17 86( 17 74| 18
280 90, 17 78; 1.8
290 93| 17 81 1.8
300 97| 1.7 84| 18

bL-L-SA



Trapezoidal Waterway Design Chart

G6/LL/E '07-SH S9MON W43

Capacity Retardance = B °
Velocity Retardance = D Design Grade = 2.0 %
Sides Slopes = 6:1 - >
Velocity, fps
Q 1.00 1.25 1 1.75 2.00 225 2.50 2.75 3.00 3.25 3.50 3.75 4.00
cfs b R b D b D ] D b D b D b D b D b 9] b D )] D b D h D
20 55| 1.2 404 13 29, 14 21 1.4 16| 1.5
30 851 1.2 62 13 45| 13 35| 14 28] 14 21 15 16] 1.6
40 84 13 62 13 431 14 38| 1.4 31 1.5 241 156 18] 18 15 17
50 791 131l 63| 13| 50| t14)| 40| 4] 32) 15|__26! 16 22| 16} 17| 17 Bottom width (b) is based on
60 96 13 76 13 62| 14 49| 14 401 1.5 33| 15 28 1.6 23| 18| 19| 17 15| 1.8 velocity retardance.
70 90| 13 73 14 59| 14 48| 15 40| 15 34| 16 28] 18 24 17 20 17 16| 1.8
80 84| 14 68| 14 56| 1.5 47| 15| 40| 15 34] 16 29| 16 24| 17 20§ 18
90 95| 14 771 14 64] 14 54 15 46| 1.5 39| 16 34| 18 28] 17 24| 17 Depth (D) is based on
100 86{ 14| 721 14 60| 15j 52| 15| 44 16§ 38| 16) 33| 1.7l 28[ 17 capacity retardance.
110 96| 14 791 14 67| 15 58| 15 50f 1.6 43| 16 37] 16 31 17
120 88| 14 74| 15 63| 15 65| 15 48] 16 41 1.6 3B 17
130 95| 14 81) 15| 69| 1.5 60| 15 52) 16 45| 16 39} 17
1401 o - + L . .871 160 751 150 65! 164 67! 164 49| 160 43; 17
150 94| 15 81 1.5 70| 15 62| 1.6 54] 1.6 471 17
160 87| 15 76| 15 66| 1.5 58] 1.6 50| 16
170 93} 15 81 1.5 71 1.5 62| 16 54| 16
180 99| 15 86| 15 76| 1.5 66| 1.8 58| 16
190 92| 15 80| 1.5 70| 16 61| 16
200 97| 1.5 851 1.5 741 16 65{ 16
210 88 15 78| 16[f 69| 16
220 94| 15 82| 16 73¢{ 16
230 99| 15 87| 1.6 76| 16
240 91 1.6 80| 1.6
250 95| 1.6 84| 1.6
260 99| 16 88| 16
270 91| 16
280 95| 16
290 98| 1.6
300

Cl-L-SH



Trapezoidal Waterway Design Chart

>

G6/LL/E 'OY-SH 921ON W43

Capacity Retardance = B P
Velocity Retardance = D Design Grade = 2.5 %
Sides Slopes = 6:1 « b >
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3. 325 3. 3.75 4.00
cfe b | D b D b Dt b D b D b D b )] b D b D b D D b | D
20 63{ 1.1 44| 1.2 33| 13 25{ 13 19 14
30 96| 11 69] 1.2 52: 12 40| 13 32| 13 25| 14 20| 15 15| 15
40 93| 1.2 70 1.2 55| 13 44| 1.3 36| 14 28| 14 23| 15 19| 15 15| 16
50 89! 1.2 701 1.3 561 1.3 46] 13 371 14 31] 14 261 15 21 1.5 18] 186 Bottom width (b) is based on
60 85! 1.3 69} 1.3 56! 1.3 46| 1.4 39| 14 32 15 211 1§ 24| 186 20| 16 16| 17 velocity retardance.
70 81 13 67| 13 55 14 46| 14 39] 15 331 156 291 15 24} 16 21| 16
80 93] 13 771 13 63 14 541 14 45| 1.4j[ 39| 15 34 15 29] 16 25{ 16
90 87| 13 721 13) 61 14 52| 14 45| 15 39| 15 34| 15| 29| 16 Depth (D) is based on
100 98] 13 81 1.3 69| 14 59| 14 51 1.5 45| 15 39) 15 33| 16 capacity retardance.
110 80} 13 76| 14 65] 14 58] 14 50] 15 43] 15 B| 16
120 98{ 13 84! 14 72] 14 62| 14 55| 15 48] 15 42| 15
130 91 14 78] 14 68; 14 60 15 531 15 461 15
— - _- o= 99 14| 85| 14! 74 14} 66| 15 571 15 50| 156
150 r; 14 791 14 71 1.5 62§ 1.5 55/ 1.5
160 98] 14 85| 14 76! 14 67| 15 59| 15
170 91 1.4 81 1.4 7" 1.5 63| 15
180 97| 14 86 1.4 76| 15 67| 15
190 91 14 80} 15 71 1.5
200 97| 14 85| 1.5 6] 15
210 90| 1.5 80{ 1.5
220 95| 1.5 84; 15
230 99{ 15 88| 15
240 92{ 15
250 96| 1.5
260
270
280
290
300

€L-L-SM



Trapezoidal Waterway Design Chart

Capacity Retardance = B °
Velocity Retardance = D Design Grade = 3.0 %
Sides Slopes = 6:1 < b >
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00 325 3.50 3.75 4.00
cfs b ) b D b i D [l b D b b D b b D b D b D b D b D b D
20 681 1.1 48[ 1.1 36 1.2 27| 13 22| 13 17( 14
30 75| 11 56| 1.2 441 1.2 35| 13 28] 13 23] 14 18] 14
40 77| 1.2 60] 1.2 48| 13 40| 13 33 13 271 14 22| 1.4 18] 15 16| 1.5
50 96| 1.2 76) 1.2 62| 1.2 51] 1.3 42| 13 35 1.4 29| 14 25| 14 21} 15 18] 15 Bottom width (b) is based on
60 92| 1.2 75| 1.2 62] 13 52| 13 43| 13 36| 14 31 1.4 27| 15 23| 15 19 18 velocity retardance.
r‘ln"l 70 89| 1.2 74 13 61 1.3 51 13 43| 14 38| 14 32| 14 28] 15 24| 15
= 80 85| 13 71 13 59| 1.3 51| 14 4| 14 38| 14 33| 15 29| 1.5
92.. 90 96 1.3 80| 13 68 13 58] 1.4 50| 14 4| 14 39| 14 33| 1.5 Depth (D) is based on
8 100 90[ 13 76| 13 65| 1.4 56| 1.4 49| 14 4| 14 38} 1.5 capacity retardance.
x 110 99| 13 84| 13 72| 13 63| 14 55| 14 49| 14 43] 1.5
fﬁ 120 82 13 791 13 69| 14 61 14 54] 14 47 14
o 130 86} 13 75| 14 66| 14 59| 14 52 1.4
e v 1 ! b b b b ) gl aall-e2| tall- 72 a4l eal 1all 56| 14
3 L1so 88| 14l 770 14}l 70| 14)l 61] 14
g 160 94! 14 83| 14 74] 14 66| 14
170 89| 14 79{ 14 70| 14
180 94| 14 84| 14 75] 1.4
190 100 14 90} 1.4 79 14
200 95| 1.4 84| 1.4
210 100 14 88| 14
220 93} 14
230 98| 14
240
250
260
270
280
290
300

vi-L-SA



Trapezoidal Waterway Design Chart

G6/LLIE ‘0F-SM 221ON W43

Capacity Retardance = B °
Velocity Retardance = D Design Grade = 3.5 %
Sides Slopes = 6:1 < b >
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00 325 3.50 3.75 4.00
cfs b 1)) b D b D b D b D b D b D b D b D b D b D b D b D
20 721 1.0 51 1.1 39| 1.2 30| 1.2 241 13 19| 1.3 15 1.4
30 791 1.1 61 1.1 48( 1.2 38| 1.2 31 1.3 25 13 21 1.3 171 14
40 82 11 65 1.2 53{ 1.2 43 1.2 | 13 29 13 25 14 21 1.4 17 1.5
50 82f 1.2 67] 1.2 55 1.2 46 1.3 38( 13 32| 13 28| 14 24| 14 20] 15 18] 1.5 Bottom width (b) is based on
60 99} 1.2 81 1.2 67| 1.2 56 1.3 471 13 401 13 34| 14 30 14 26, t4 23] 15 velocity retardance.
70 95| 1.2 79| 1.2 67 1.2 56 1.3 48] 1.3 41 13 36| 14 3N 14 28| 14
80 91 1.2 77| 1.2 65( 1.3 56| 1.3 481 13 42| 14 371 14 33| 14
90 87| 12|t 74] 1.3[] 63| 13| 55] 13| 48| 13| 43| 14| 38| 1.4 Depth (D) is based on
100 98] 12 82 13 71 1.3 62] 1.3 54| 13 48| 1.4 43 14 capacity retardance.
110 9 1.3 78 1.3 69 13 60| 1.3 53] 1.4 481 14
120 89| 13 86| 1.3 75] 13 66| 13 59| 14 53] 14
130 94| 13| 82| 13) 72| 13 e4| 14| s8] 14
140 89| 13 78{ 13 701 1.4 63| 14
ol 4 U b e b e L T ee] 13l sal aafl 7si 1all es| 14]
160 90| 13 81 1.3 73| 14
170] 9] 3] ssl 13| 77| 14
180 21 1.3 83| 1.4
190 97| 13 88| 1.4
200 92 14
210 97| 1.4
220 '
230
240
250
260
270
280
290
300

Gl-L-SM



Trapezoidal Waterway Design Chart \

Capacity Retardance = B P
Velocity Retardance = D Design Grade = 4.0 %
Sides Slopes = 6:1 < b >
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00
sl e 'plp lpiplpilp ipliplpltp iplplpieplpliplpltp !l plty |l plly D
20] 76| 10] ss| 1] 42| 11| s3] 12 28] 12 21] 12 17| 13
30 83| 14l es| 1a) 51| 1a]l a1 12| aa| 12| 28] 12|| 23] 13]| 19| 13) 15| 14
40 88| 11 70| 11 s6| 12| 47| 12| 3| 12| 33| 13| 27) 13| 23] 13|l 19| 14| 18] 14
50 88| 1)l 72| 12| eof 12l sof 12)| 42| 12]| 35| 13]| 30| 13 26| 14 22| 14l 19] 14 Bottom width (b) is based on
60 87| 12) 72| 121 61| 1.2 52 1.2} 43| 13) 37| 13|} 33| 13} 28| 14| 25| 14 velocity retardance.
Q| 7 86| 12| 72| 12| 61| 12| 51| 13| 44| 13| 29| 13| 34| 13]| 30| 1.4
= [ s o8| 12] 83| 12)| 71| 12| eo]| 13| 52| 13|l 45| 13| 40| 13]| 35| 14
A 94| 12|| 8o| 12| es| 13| so| 13l s2| 13| 48| 13)| 41] 14 Depth (D) is based on
§' 100 891 12f( 76| 12|l 66) 13| 58] 13| 511 13| 46{ 1.3 capacity retardance.
= | 110 99 12|| 84| 12| 73] 13| es| 13| s7] 13]| s1] 13
f{: 120 92| 12{ 80| 13| 71| 13| 63| 13|| s6| 1.3
o | 130 100 12| 87| 13f 77| 13)| es| 13 e1| 1.3
- - @ o | C R AR | I MU | MR SRR I R D | LT [ o4 1.3 s4] 13| 74| 3] 7] 13] ) -
3 |LIs0 91| 13}l sol 13]| 72| 13
?ﬁ. 160 o7] 13| | 13f 77| 13
170 02| 13]| 82| 13
180 o7| 13|l 87| 13
190 92| 13
200 98] 13
210
220
230
240
250
260 i
210
280
290
300

9l-L-SM



G6/LLIE 'OF-SH 901ON W43

Trapezoidal Waterway Design Chart

Capacity Retardance = B
Velocity Retardance = D

Design Grade = 4.5 %

Sides Slopes = 6:1 <
Velocity, fps
Q 1.00 1.25 i. 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3. 4.00
cfs b b D b D b D b D b D b D b D b D b D b D b D b D
20 80| 0.9 58| 1.0 45| 1.1 35 1.1 28 1.2 23] 1.2 181 1.3
30 89( 1.0 69| 1.1 541 11 41 11 3B 1.2 301 1.2 251 1.2 21 1.3 7] 13
40 94| 141 73] 11 59| 1.1 50| 1.2 41 1.2 35 1.2 29| 1.2 25( 13 21 13 18] 14 15] 14
50 93f 141 751 11 63] 12 63] 1.2 45| 12 38} 1.2 33] 13 28] 13 24 13 21| 14
60 N 1.1 7] 141 641 1.2 55| 1.2 47 1.2 40] 1.3 35 13 31 1.3 27| 13
70 80f 1.1 763 1.2 65] 1.2 55 1.2 481 1.3 421 13 37| 13 32 1.3
80 87| 1.2 75| 1.2 64| 1.2 56| 1.2 497 13 43{ 13 38| 13
90 98| 1.2 85| 1.2 731 1.2 63| 1.2 56| 1.3 49| 13 44| 13
100 95| 1.2 81 1.2 71 1.2 63] 13 55| 1.3 49]) 13
110 90| 1.2 78] 1.2 69] 13 61 1.3 55| 1.3
120 99| 1.2 88| 1.2 761 1.2 671 13 80| 13
130 93 1.2 83| 1.2 73] 13 66{ 1.3
140 I _ o | _ 80| 1.2]1 79] 134 71§ 13!
150 96| 1.2 85| 1.3 76§ 13
160 ) 1.3 82| 1.3
170 97| 13 88| 1.3
180 93 1.3
190 93| 13
200
210
220
230
240
250
260
270
280
290

300

Bottom width (b) is based on
velocity retardance.

Depth (D) is based on
capacity retardance.

LL-L-SA



G6/LLICI'OF-SH 991ON W43

Trapezoidal Waterway Design Chart

Capacity Retardance = B °
Velocity Retardance = D Design Grade = 5.0 %
Sides Slopes = 6:1 - b >
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00 3.25 3.50 3. 4.00
c¢fs b D b )] D b D b D b Db Db D b D b D b D b |l D b 9]
20 84 09 62] 1.0 471 11 371 11 29| 11 247 1.2 20 1.2 16( 1.2
30 95] 1.0 72 14 581 11 46| 11 387 11 321 1.2 27| 1.2 2| 1.2 19 13 15 13
40 97| 1.0 78] 141 63| 11 52 1.1 4] 1.2 371 1.2 32| 1.2 27 12 23| 13 20 13 17] 14
50 99| 141 791 11 67] 11 56 1.1 47 12 41) 1.2 35 1.2 30] 13 26) 1.3 23] 1.3 Bottom width (b) is based on
60 96| 1.1 80 11)f 69 1.1 58] 1.2 50/ 12 43] 1.2 37] 13 33} 13 29 13 velocity retardance.
70 94T 1.1 81 1.1 68] 1.2 59! 1.2 51 1.2 44 1.2T 39 13 35) 13
80 93! 1.1 79({ 1.2 68( 1.2 591 1.2 51 1.2 45 13 4] 13
90 89! 12y 77! 12f 67 12 58| 1.2 521 12| 46| 1.3 Depth (D) is based on
100 99{ 1.2)( 87{ 1.2(_ 75{ 1.2)i 65| 1.2j 58! 12 52| 1.3 capacity retardance.
110 96! 1.2 83] 1.2 72| 12| 64| 1.2 57| 13
120 911 1.2 79| 1.2 71| 1.2 63 13
130 99! 1.2 86| 1.2 771 12| 69 13
140| | I D 1 | ) N | | I . 93| 12) 83| 12| 75| 13
150 90| 12f 81| 12
160 96| 12 86| 1.2
170 92 12
180 98| 1.2
190
200
210
220
230
240
250
260
270
280
290

300

81-1-SH



G6/L1/E 'O-SH @21ON W43

Trapezoidal Waterway Design Chart

Capacity Retardance = B .
Velocity Retardance = D Design Grade = 6.0 %
Sides Slopes = 6.1 - b >
Velocity. fp:
Q |_100 1.25 1.50 1.75 2.00 225 2.50 2.75 3 3. 3, 3. 4
cfs h L D b D b R h D b 9] b D L D b D b D i) D b D b D
20 92| 08 67 1.0 51 1.0 40 14 32] 141 27 11 221 11 18! 1.2 15] 1.2
30 79| 1.0 62| 1.0 501 1.1 42 11 351 1.1 30| 11 25] 1.2 21 1.2 18| 1.2 151 13
40 85| 1.0 68| 1.1 58| 1.1 481 1.1 a1 1.1 36| 1.2 30 1.2 26] 1.2 22] 12 2] 13
50 851 1.1 7 14 62] 1.1 53| 11 45i 1.1 g1 1.2 34| 1.2 201 1.2 26| 1.2 Bottom width (b) is based on
60} 88| 1.1 75] 11 84| 11 55| 1.1 47| 1.2 41 1.2 37 1.2 32| 12 velocity retardance.
70 88§ 1.1 751 14 65 1.1 56| 1.2 49] 1.2 43| 1.2 38| 1.2
80 87| 1.1 75 141 65| 1.2 571 1.2 50| 1.2 45 12
90 98| 1.1 85| 1.1 73] 11 65| 1.2 57| 1.2 51| 1.2 Depth (D) is based on
100 95| 1.4 82 1.1 721 1.2 64| 1.2 3 12 capacity retardance.
110 91 1.1 80 1.2 71 1.2 63; 1.2
120 99| 141 88) 1.2 78] 1.2 701 1.2
130 98| 1.2 85] 1.2 76 1.2
146 i} 92 1.2 82| 1.2
150 9 1.2 88| 1.2
160 94| 1.2
170
180
190
200
210
220
230
240
250
260
270
280
290

300

64-L-SM



Trapezoidal Waterway Design Chart

Capacity Retardance = B °
Velocity Retardance = D Design Grade = 7.0 %
Sides Slopes = 6:1 < b >
Velocity, fps
Q 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00 325 3.50 3.75 4.00
¢fs )} D b D b D b D b D b D b )] b D b D b D b D b D b D
20 97| 09 72 09 55| 1.0 43] 1.0 35| 11 29| 11 24| 11 20 114 17 1.2
30 84( 10 66| 1.0 54 10 45 11 38! 11 32 11 28 11 24| 11 20 1.2 171 1.2 151 1.2
40 90| 1.0 73] 10 61 1.1 531 1.1 451 11 38| 11 34| 11 28] 1.2 25 1.2 22| 1.2
50 93! 1.0 771 1.0 66] 1.1 571 1.1 49] 1.1 43] 11 371 1.1 32] 12 2% 1.2 Bottom width (b) is based on
60 94| 1.0 80| 1.1 69| 1.1 59| 141 531 141 45| 11 401 1.2 36| 1.2 velocity retardance.
m 70 94| 11 81 11 701 1.1 62] 11 54} 11 471 1.2 43 1.2
= 80 93} 1.1 80| 1.1 72| 14 62] 1.1 55 1.2 49| 1.2
9% 90 91| 11y 81] 14 70| 1.4f| 62 1.1 56] 12 Depth (D) is based on
8 100 90} 1.4ll_78[ 11)i 691 1.1j 63[ 12 capacity retardance.
x 110 100 11 871 1.1 76 11 69 1.2
f 120 95| 1.4 sa] 14| 76| 12
o | 130 92| 11| 83| 1.2
R - A .0 i - i | ool 11l e0i 1.1
3 150 07| 14
8 160
170
180
190
200
210
220
230
240
250
260
270
280
290
300

0C-L-SM



3

S6/LU/E ‘Ov-S) 9MON 43

Trapezoidal Waterway Design Chart

Capacity Retardance = B

Velocity Retardance = D
Sides Slopes = 6:1

Design Grade = 8.0 %

Velocity, fps

cfc

.00

1.25

1.50

1.75

.00

2.50

.00

.00

b

D

b

D

b

D

20

75

0.9

57

0.9

47

1.0

38

1.0

1.0

26

1.1

1.1

19

11

1.1

30

88

0.9

72

1.0

58

1.0

1.0

41

11

1.1

30

1.1

1.1

23

1.1

19

1.2

17

1.2

40

96

1.0

79

1.0

1.0

56

1.0

11

41

1.1

1.1

32

1.1

27

1.1

24

1.2

50

99

1.0

1.0

70

1.0

1.1

52

1.1

1.1

40

1.1

36

1.4

3

1.2

60

1.0

85

1.0

1.0

64

1.1

11

49

1.1

43

1.1

38

11

70

1.0

75

11

1.1

58

1.1

51

1.1

45

1.1

80

86

1.1

11

67

11

59

1.1

53

11

90

97

11

1.1

76

1.1

67

1.1

60

1.1

100

1.1

85

1.1

75

1.1

67

11

110

94

1.1

83

1.1

74

1.1

120

91

1.1

81

11

130

99

1.1

1.1

140

95

1.1

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

Bottom width (b) is based on
velocity retardance.

Depth (D) is based on
capacity retardance.

bC-L-SH



G6/LL/E '0OP-SH 991ON W43

Trapezoidal Waterway Design Chart

Capacity Retardance = B
Velocity Retardance = D

Sides Slopes = 6:1

Design Grade = 9.0 %

Velocity, fps

cfe

1.25

17

2.

0

b

b

R

b

D

20

79

0.9

61

09

49

1.0

40

1.0

1.0

27

1.0

24

1.1

20

1.1

17

1.1

30

92

0.9

75

1.0

60

1.0

1.0

43

1.0

38

1.0

32

11

28

11

24

1.1

21

1.1

18

1.2

40

82

1.0

1.0

58

1.0

51

1.0

44

1.0

39

1.1

33

1.1

29

1.1

26

1.1

1.0

73

1.0

65

1.0

56

1.0

49

11

43

1.1

37

1.1

1.1

60

89

1.0

78

1.0

68

1.0

60

1.1

52

1.1

46

1.1

41

1.1

70

93

1.0

79

1.0

70

1.1

62

1.1

1.1

49

1.1

80

91

1.0

81

1.0

71

1.1

62

1.1

56

11

90

91

1.0

80

1.1

"

1.1

64

11

100

89

1.1

79

1.1

1.1

110

99

11

87

1.1

79

1.1

120

1.1

87

1.1

130

94

1.1

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

Bottom width (b) is based on
velocity retardance.

Depth (D) is based on
capacity retardance.

CC-L-SM



Trapezoidal Waterway Design Chart

Capacity Retardance = B
Velocity Retardance = D
Sides Slopes = 6:1

Design Grade = 10.0 %

Velocity, fps

Q 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00
cfs b D b D b D b D b D b D b D b D b D b D b D b D b D
20 81| 0.9 64 0.9 50| 0.9 41 1.0 35| 1.0 29 1.0 25| 1.0 2] 1.1 19] 1.1 16] 11
30 97| 09 77| 0.9 64! 10 53| 1.0 46| 1.0 39( 1.0 34| 1.0 30 1.4 26 1.1 231 1.1 19 1.1
40 86§ 1.0 73] 1.0 62] 10 54 1.0 47| 1.0 41 1.0 36| 1.1 321 11 28| 1.1
50 91 1.0 791 10 68] 1.0 59| 1.0 52 1.0 46| 1.0 41 1.1 3B 11 Bottom width (b) is based on
60 95| 1.0 82| 1.0 721 1.0 63| 1.0 571 1.0 49| 11 44] 11 velocity retardance.

70 97| 1.0 84| 1.0 74; 1.0 66 1.0 581 1.1 51 11
80 97| 1.0 85| 1.0 76] 1.0 67| 1.1 59, 1.1
90 97| 1.0 86 1.0) 76| 1.0} 67| 1.1 Depth (D) is based on
100 96 1.0 85| 10| 75| 1.1 capacity retardance.
110 93] 1.0 83 11
120 91| 11
130 99| 1.1
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300

G6/LLIE ‘OP-SH 391ON W43
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KS-7-24

Trapezoidal Waterway Design Chart

Capacity Retardance = C
Velocity Retardance = E

Annually Vegetated

\

Sides Slopes = 6:1 °
Design Grade = 0.1 % < - >
Velocity, fps

Q 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
sy b 1 DIb Db I DIbIDIbLIDIbLIDIbLIDIbL]|DIbID
20 75 1.2 34 14
30 55 1.4 28 1.6
40 76 1.3 41 1.6 22 1.9
50 98 13 55 1.5 32 1.8 15 2.2
60 68 1.5 41 1.7 23| 21
70 81 14 50 1.7 30 20
80 94 1.4 59 1.6 37 1.9 20| 23
90 68 1.6 44 1.9 26 2.2
100 77 1.6 51 1.8 31 2.1
110 86 1.6 §7 1.8 36| 21 18| 26
120 95 1.6 64 1.8 42 2.0 23 2.5
130 70 1.8 47 2.0 27| 24
140 77 1.7 52 20 32| 23
150 84 1.7 57 1.8 36 23 19 2.8
160 90 1.7 62 1.9 40| 2.2 23 2.7
170 a7 1.7 67 1.9 44| 2.2 27 2.6
180 72 1.8 48| 2.2 30 2.6
190 77 1.9 52 2.2 34 25
200 82 1.9 56 2.1 37 2.5 22 3.0
210 87 1.9 60| 2.1 40 2.4 25 2.9
220 92 1.8 63| 2.1 43 2.4 28 2.8
230 96 1.8 67 2.4 47 2.4 31 2.8
240 71 2.1 50 2.4 34 2.8
250 75 2.1 53 24 37 2.7
260 78 2.1 56 2.3 39 2.7
270 82 2.0 59 2.3 42 2.7
280 86 2.0 62 2.3 45 2.6
290 90 2.0 65 23 48 2.6
300 94 2.0 69 2.3 50 26

Bottom Width (b) is based on velocity retardance.

Depth (D) is based on capacity retardance. No freeboard has been added to the design depths.

EFM Notice KS-40, 3/17/95



KS-7-25

Trapezoidal Waterway Design Chart

Annually Vegetated

Capacity Retardance = C
Velocity Retardance = E

\

Sides Slopes = 6:1 °
Design Grade = 0.2 % < >
Velocity, fps

Q 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
cfs b D b D b D b D b D b D b D b D
20 53 1.0 30 1.2 16 14

30 83 1.0 48 1.1 29 1.3 17 15

40 67 1.1 42 1.2 27 1.4 16 1.7

50 85 1.1 55 1.2 37 1.3 24 1.6

60 67 1.2 46 1.3 31 1.5 20 1.7

70 80 1.2 56 1.3 39 1.5 26 16

80 93 1.2 65 13 46 1.4 32 1.6 20 1.8

90 75 1.3 53 1.4 38 1.6 25 1.8

100 84 13 60 1.4 44 1.5 30 1.7 18 20
110 93 1.2 68 1.4 49 1.5 35 1.7 22 2.0
120 75 1.4 55 1.5 39 1.8 26 1.9
130 82 1.4 61 1.5 44 1.6 30 1.9
140 89 1.4 66 1.5 48 1.6 34 1.8
150 96 1.4 72 1.5 53 16 38 1.8
160 78 1.5 58 1.6 42 1.8
170 83 1.4 62 1.6 46 1.8
180 89 1.4 67 1.6 49 17
190 94 1.4 71 1.6 53 1.7
200 76 1.5 57 1.7
210 80 1.5 61 1.7
220 85 1.5 64 1.7
230 89 1.5 68 1.7
240 94 1.5 72 1.7
250 98 1.5 75 1.7
260 79| 1.7
270 83 1.7
280 86 17
290 0| 16
300 93| 1.6

Bottom Width (b) is based on velocity retardance.

Depth (D) is based on capacity retardance. No freeboard has been added to the design depths.

EFM Notice KS-40, 3/17/95




KS-7-26

Trapezoidal Waterway Design Chart
Annually Vegetated

Capacity Retardance = C
Velocity Retardance = E

\

A

Sides Slopes = 6:1 ?
Design Grade = 0.3 % <+ . >
Velocity, fps

Q 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
cfs Db Db | DIb DI b Db/ Db I Db Db | D
20 67| 09 40 1.0 24 1.1

30 63] 0.9 40 1.0 26 1.2 16 1.3

40 85 0.9 56 1.0 38 1.1 26 1.3 17 1.4

50 72 1.0 50 1.1 35 1._2_4 24 1.4 16 1.6

60 88 1.0 61 1.1 43 1.2 32 1.3 22 1.5

70 73 1.1 52 1.2 39 1.3 28 1.4 19 1.6
80 85 1.0 61 1.2 46 1.3 34 1.4 24 1.5
90 96 1.0 70 1.1 53 1.2 40 1.4 29 1.5
100 79 1.1 80 1.2 46 1.3 34 1.5
110 87 1.4 67 1.2 51 1.3 39 1.4
120 96 1.4 74 1.2 57 1.3 43 1.4
130 81 1.2 63 1.3 48 1.4
140 88 1.2 68 1.3 53 1.4
150 95 1.2 74 1.3 57 1.4
160 80 1.3 62 1.4
170 86 1.3 67 1.3
180 91 1.3 71 1.3
190 97 1.3 76 1.3
200 81 1.3
210 85 1.3
220 90 1.3
230 95 1.3
240 29| 1.3
250

260 ]

270

280

290

300

Bottom Width (b) is based on velocity retardance.

Depth (D) is based on capacity retardance. No freeboard has been added to the design depths.

EFM Notice KS-40, 3/17/95



KS-7-27

Trapezoidal Waterway Design Chart
Annually Vegetated

Capacity Retardance = C \ /
Velocity Retardance = E

Sides Slopes = 6:1 °
Design Grade = 0.4 % - N >
Velocity,

Q 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

s b b ! p b IpDllb Db lplbs DIl iplbl!DIb ! DIb ! D
20 78 0.8 48 0.9 30 0.8 18 1.1
30 74 0.8 48 0.9 33 1.0 23 1.1 15 1.3
40 66 0.9 46 1.0 33 1.1 24 1.2 16 1.3

50 84 0.9 59 0.9 44 1.0 32 1.1 24 1.3 16 1.4
60 73 0.9 54 1.0 40 1.1 31 1.2 22 1.3
70 86 0.9 64 1.0 48 1.1 37 1.2 27 1.3
80 99 0.9 74 1.0 56 1.1 44 1.2 33 1.3
90 85 1.0 64 1.1 51 1.2 39 1.2
100 95 1.0 73 1.1 58 1.1 44| 1.2
110 81 1.4 64 1.1 50 1.2
120 89 1.1 71> 1.1 55 1.2
130 97 1.1 77 1.4 60 1.2
140 84 1.1 66 1.2
150 91 1.1 71 1.2
160 98 1.4 77 12}
170 82 1.2
180 88| 1.2
190 93| 1.2
200 99 1.2
210
220
230
240
250
260
270
280
290
300

Bottom Width (b) is based on velocity retardance.

Depth (D) is based on capacity retardance. No freeboard has been added to the design depths.

EFM Notice KS-40, 3/17/95



KS-7-28

Trapezoidal Waterway Design Chart

Annually Vegetated

Capacity Retardance = C
Velocity Retardance = E

\

Sides Slopes = 6:1 °
Design Grade = 0.5 % < >
Velocity, fps
Q 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
cfs b 2_ b D b D_ b D b D b D b D b D_
20 88| 07 54| 08 35| 09 24| 09 16] 1.1
30 83} 0.8 56| 0.8 39 0.9 27 1.0 191 141
40 76| 0.8 54} 09 39 09 29| 1.0 21 1.1 15 1.3
50 96| 08 69| 09 50/ 09 38 10 28] 1.1 21 1.2
60 841 08 62| 0.9 47| 1.0 361 11 28| 1.2
70 99| 0.8 73] 0.9 56 1.0 44 1.1 34 1.1
80 85| 0.9 66| 1.0 51 1.0 41 1.1
90 96| 0.9 751 1.0 59| 1.0 47| 11
100 84 1.0 66 1.0 53 1.1
110 93| 09 74| 1.0 58| 1.1
120 81 1.0 65 1.1
130 88 1.0 71 1.1
140 96| 1.0 78] 1.1
150 84| 1.0
160 90| 1.0
170 96| 1.0
180
190
200
210
220
230
240
250
260
270
280
290
300

Bottom Width (b) is based on velocity retardance.

Depth (D) is based on capacity retardance. No freeboard has been added to the design depths.

EFM Notice KS-40, 3/17/95



KS-7-29

Trapezoidal Waterway Design Chart

Annually Vegetated

Capacity Retardance = C \ /
Velocity Retardance = E

Sides Slopes = 6:1 °
Y
Design Grade = 0.6 % < . >
Velocity, fps
Q| os 075 1.00 1.25 1.50 1.75 2.00 225 2.50
eslbv!pllolpllelplelollelplelnllelplslnlslp]
20 97| 06 58| 07 40| 08 27| 0.9 18| 0.9
30 91 0.7 62| 08 44 .0.8 31 0.9 23| 1.0 16 1.1
40 84| 0.7 60| 08| " 44| 09 33| 09 25 1.0 19 1.1
50 771 _08 éé__ﬁ 0.9 33 1.0 26 1.1
60 83| 0.8 69| 0.8 54| 0.9 41 1.0 33 1.0
70 81 0.8 64| 0.9 48| 1.0 40 1.0
80 84| 0.8 73] 0.9 57 1.0 46 1.0
90 84| 09) 66! 0.9f 53} 1.0
100 a3 0.9 74 0.9 €0 1.0
110 82| 0.9 67 1.0
120 80| 0.9 74 1.0
130 98! 0.9 80| 1.0
140 87| 1.0
150 sal 10
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300

Bottom Width (b) is based on velocity retardance.

Depth (D) is based on capacity retardance. No freeboard has been added to the design depths.

EFM Notice KS-40, 3/17/95



Q = flow rate (cfs)

V = velocity (fps)

A = area (f)

S = waterway grade (fi/ff)

D = flow depth (f?)

B = bottom width (f?)

P = wetted perimeter (f7)

R = hydraulic radius ()

z = trapezoidal channel side slopes

n = Manning’s coefficient of roughness

Eguations
1486 2 1
Q=——A4R3S?
n
A= BD+ zD?

P=B+2DVJz? +1

~ e

KS-7-30

Miscellaneous Trapezoidal Waterway
Design Equations

Notes on Trapezoidal Waterway Charts

1. Velocity Retardance is used to determine
bottom width.

2. Capacity Retardance is used to
determine depth.

3. Depths shown on pages with
“Trapezoidal Waterway Design Chart”
include 0.5 foot freeboard.

4. Depths shown on pages with
“Trapezoidal Waterway Design Chart -
Annually Vegetated” do not include any

amount of freeboard.

O=AV

=—-zD

EFM Notice KS-41, 7/14/95




Parabolic Waterway Design Chart | i

LE-L-SH

Capacity Retardance= B D
Velocity Retardance=D Design Grade= 0.1%
Top Widths (feet) and Depths with FREEBOARD Top Widths (feet) and Depths with NO FREEBOARD
Vel., fps J1.00/1.25/1.50]1.75]/2.00|2.25|2.50]2.75|3.00|3.25|3.50|3.75|4.00 vel., fps ]1.00/1.25]1.50|1.75]2.00)2.25|2.502.75]3.00]3.25/3.50|3.754.00
Depth, ft. 3.6 {3.8 [4.0 Depth, ft. 3.1 [3.3 [3.5 [3.8
20 20
30 3 30 30
40 44 | 30 40 4 |28
50 55 | 38 50 51 | 35
m 60 66 | 46 | 33 60 62 | 42 | 31
i 70 77 | 53 | 39 70 72 | 50 | 36
§ 80 89 | 61 | 44 80 82 | 57 | 42 | 30
o 90 ]100 | 68 | 50 90 93 | 64 | 47 | 4
g 100 Q117656 100 03[ 71 |52 |38
X 10 122 84 | 61 110 13|78 |57 [ 4
? 120 |33 o |67 120 |123] &5 | 63 | 46
= 130 f144 ] 99 | 73 130 J134| 92 | 68 | 50
:‘ 140 155|107 ) 78 140 J144{ 99 | 73 | 53
Q @ |_150 114 | 84 o 150 107 | 78 | 57
b “ 1 160 122 | 90 © 1 160 114 | 84 | 61
<1 1m0 130 | 95 < 170 121 | 89 | 65
180 138 | 101 180 128 | 94 | 69
190 145 | 106 190 135 | 99 | 73
200 153 | 112 200 142 1 105 | 77
210 160 | 117 210 150 | 110 | 81
220 123 220 115 | 84
230 129 230 120 | 88
240 134 240 126 | 92
250 140 250 131 | 9
260 145 260 136 | 100
270 151 270 141 | 104
280 157 280 147 | 108
290 290 111
300 300 115

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.




G6/¥L/L ‘LP-SH SOION W43

Parabolic Waterway Design Chart |

Capacity Retardance= B

Velocity Retardance= D

Design Grade=0.2%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps |1.00]1.25]1.50]1.75]2.00]2.25[2.50[2.75]3.00]3.25]3.50]3.75 [4.00
Depth, ft. 2.8 13.0 (3.2 (3.3 |3.5 |3.7 (3.9
20 |3
0 |49 |
0 les | 4|2
50 .1 [s4)40] 3
60 o8 [e5[48] 3
70 B114] 76 |56 | 44| 33
80 13087 |65 | 50| 38| 30
| o0 J1a7] 98 |73 |56 [ 43|
100 D163 1109181 | 63 )48 | 37 | 30
110 120 | 89 | 69 [ 53 [ 41 | 33
120 131 97 [ 75 | 58 | 45 | 36
130 142 [ 105 | 82 | 63 | 49 | 39
140 152|114 | 88 | 68 | 53 | 42
o L_150 163|122 94 | 73 | 57 | 45
1 160 130 | 100 | 78 | 61 | 48
<1 170 138 | 107 | 82 | 64 | 51
180 146 | 113 | 87 | 68 | 54
190 154 | 119 | 92 | 72 | 58
200 162 125 | 97 | 76 | 61
210 132 [ 102] 80 | 64
220 138 | 107 | 83 | 67
230 144 | 111 | 87 | 70
240 150 | 116 | 91 | 73
250 157|121 | 95 | 76
260 163 [ 126 | 99 | 79
270 131 | 103 | 82
280 136 | 106 | 85
290 141 | 110 | 88
300 146 | 114 | 91

Vel., fps ]1.00|1.25(1.50/1.75|2.00]2.25]2.50|2.75]3.00/3.25/3.50(3.75|4.00
Depth, ft. 2.3 [2.5 [2.7 [2.8 [3.0 [3.2 [3.4 {3.7 [3.9
20 29
30 44 | 30
40 59 | 40 | 29
50 74 [ 50 | 37 | 29
60 89 | 60 | 44 | 34
70 J103) 70 | 52|40 |31
80 J18| 79 |59 | 46 | 36 | 28 i
90 J133/89 |67 |52] 4|3
100 1481 99 | 74 [ 58 | 45 | 35 | 28
110 109 | 82 | 63 | 49 | 39 | 31
120 119 | 89 | 69 | 54 | 42 | 33
130 129197 | 75 | 58 | 46 | 36 | 29
140 139 | 104 | 81 | 63 | 49 | 39 | 32
o 150 149 [ 112 | 87 | 67 | 53 | 42 | 34 | 28
© 1 160 119 ) 92 | 72 | 56 | 45 | 36 131
<1 10 126 | 98 | 76 | 60 | 48 | 39 | 33
180 134 (104 | 81 | 63 | 51 | 41 | 35
190 1411110 | 85 | 67 | 54 | 43 | 37
200 149 11150 90 | 71 | 56 | 46 | 39
210 12194 | 74 [ 59 | 48 | 41
220 127199 | 78 | 62 ] 50 | 43
230 133 (103 | 81 | 65 | 53 | 45
240 139 | 108 | 85 | 68 | 55 | 47
250 144 [112 | 88 | 71 | 57 | 49
260 150 | 117 [ 92 | 74 | 60 | 51
270 121 95 | 77 | 62 | 52
280 126 | 99 | 79 | 64 | 55
290 130 {102 | 82 | 67 | 56
300 135 | 106 | 85 | 69 | 58

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD?" chart includes 0.5 foot freeboard.

Ce-L-SM



G6/7LIL ‘LP-SH 390N W43

Parabolic Waterway Design Chart |

Capacity Retardance = B

Velocity Retardance=D

Design Grade= 0.3 %

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps [1.00/1.25]1.50(1.75]2.002.25|2.502.75]3.003.25|3.50 3.75]4.00 Vel.. fps |1.00[1.25/1.50]1.75]2.00]2.25]|2.50/2.75]3.00]3.25[3.50]3.75]4.00
Depth, ft. |2.5 |2.6 |2.8 |2.9 [3.0 |3.1 [3.3 [3.5 [3.7 [3.9 [4.0 Depth, ft. §2.0 |2.1 [2.3 [2.4 [2.5 [2.6 |2.8 |3.0 [3.2 |3.4 |3.5 |3.8 |4.0
20 | 40 20 36
30 |60 | 4|30 30 54 | 37 | o7
40 |8 |56 |40 |31 40 72 | 50 | 36 | 28
50 f101( 70 | 50| 381 31 50 90 | 63 | 45 | 35 | 28
60 Ji12[ 83|60 | 46| 37 60 108 75 [ 5542 a4
70 f141| 97 |70 | 54 | 43| 34 70 126 | 88 | 64 | 49| 39 | &1
g0 fis1|111{ 80 {6249 |39 (3 80 144|100 73 | 56 | 45 | 36 | 29
90 125| 90 | 69 | 56 | 44 | 35 90 1128 |63 |5 | 4133
100 139 1100 77 | 62 | 49 | 39 | 32 100 1251 91 | 70 | 56 | 45 | 36 | 30
110 153110 85 | 68 | 54 [ 43 | 35 110 137 [100] 77 | 62 | 50 | 40 | 33
120 167 1120 | 93 | 74 | 59 | 47 | 39 | 32 120 150 | 109 | 84 | 68 | 54 | 44 | 36 | 29
130 130 | 101 | 80 | 64 | 51 | 42 | 34 130 118 | 91 | 73 {59 | 47 | 39 | 32
140 140 | 108 | 87 | 69 | 55 | 45 | 37 | a1 140 1271 98 | 79 | 63 |51 | 42| 34| 29
@ |_150 150 | 116 | 93 | 74 | 59 | 48 | 40 | 33 o |_150 136 | 105 | 85 | 68 | 55 | 45 | 37 | 31
© 1 160 160 [ 124 | 99 [ 79 | 63 | 52 | 42 | 36 | 31 © 1 160 145 | 113 ] 90 | 72 [ 58 [ 48 [ 39 [ 33 | 20
<1 170 131 | 105 84 | 67 | 55 | 45 | 38 | 33 < 170 1199 | 77 | 62 | 51| 42 | 35 | 31
180 139 | 111 89 | 71 | 58 | 48 | 40 | 35 180 126 | 101 | 81 | 66 | 54 | 44 | 38 | 32
190 147 | 117 | 94 | 75 | 62 | 51 | 43 | %7 190 133107 | 86 | 69 | 57 | 47 | 40 | 34 | 29 |
200 155 1124 | 99 | 79 | 65 | 53 | 45 | 39 200 140 | 133 90 | 73 | 60 | 49 | 42 | 36 | 30
210 162130 [104] 83 | 68 ] 56 ] 47| a1 210 148 [ 118 | 95 | 77 | 63 | 52 | 44 | 38 | 32
220 136 | 109 | 87 | 71 | 59 | 50 | 43 220 124 | 100 | 80 | 66 | 55 | 46 | 40 | 34 | 29
230 142|114 ] 91 | 75 | 61 | 52 | 45 230 130 {104 | 84 | 69 | 57 | 48 | 42 | 35 | 30
240 148 [ 119 | 95 | 78 | 64 | 54 | 47 240 135 (109 | 88 | 72 | 59 | 51 | 44 | 37 | 32
250 154 | 124 | 99 | 81 | 67 | 56 | 49 250 141 1113191 [ 75 | 62 | 53 | 45 | 39 | 33
260 161129 103] 85 [ 70 | 59 | 51 260 147 | 118 | 95 [ 78 [ 65 | 55 | 47 | 40 | 4
270 134 | 107 | 88 | 72 | 61 | 83 270 123199 | 81 (67 | 57 | 49 | 42 | 36
280 139 f111] 91 | 75 | 63 | 55 280 127 {102 84 | 70 | 59 | 51 | 43 | 37
290 144 | 115 | 94 | 78 | 66 | 57 290 132 | 106 | 87 | 72 | 61 | 53 | 45 | 39
300 149 | 119 | 97 | 80 | 68 | 59 300 136 | 110 | 90 | 74 | 63 | 55 | 46 | 40

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.

€€-L-SH



G6/VLIL ‘Ly-SH 901ON W43

Parabolic Waterway_ Design Chart |

Capacity Retardance = B
Velocity Retardance= D

Design Grade=0.4%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps [1.00]1.25(1.50]1.75]2.00|2.25|2.50|2.75]3.00]3.253.50 | 3.75 | 4.00
Depth, ft. 12.3 (2.4 [2.5 [2.6 [2.7 2.8 [2.9 [3.1 [3.2 [3.4 [3.5 [3.7 [3.9
20 |46 |3
30 J |43
40 193 | 65| 47 | 36
50 J16! 81 [58 |45 36
60 J139| 97 [70 | 54 | 43 | 35
70 12 |113 |82 | 63 | 50 | 41 | 33
80 129 |93 | 73 | 58 | 47 | 38 | 31
90 145 | 105 | 82 | 65 | 53 | 43 | 35
100 161117191 | 72 {59 | 47 | 39 | 32
110. 128 | 100 | 80 | 65 | 52 | 43 | 36
120 140 | 109 | 87 | 71 | 57 | 47 | 39 | 32
130 152 | 118 | 94 | 76 | 62 | 51 | 42 | 35 | 30
140 163 | 127 101 | 82 | 67 | 54 | 45 | 38 | 32
@ 150 136 | 108 | 88 | 71 | 58 | 49 | 41 [ 35 | 30
© | 160 145 | 116 | 94 | 76 | 62 | 52 | 43 | 37 | 32
< | 170 154 {123 [ 100 { 81 | 66 | 55 | 46 | 39 | 34
180 163 | 130 | 106 | 86 | 70 | 59 | 49 | 42 | 36 | 31
190 137 |12 | 90 | 74 | 62 | 52 | 44 | 38 | 33
200 144 1117 1 95 | 78 | 65 | 54 | 46 | 41 | 35
210 152 | 123 [ 100 | 82 | 68 | 57 | 49 | 43 | 36
220 159 | 129 | 105 | 86 | 72 | 60 | 51 | 45 | 38
230 166 | 135 | 109 | 90 | 75 | 63 | 54 | 47 | 40
240 141 | 114 | 94 | 78 | 65 | 56 | 49 | 42
250 147 1119 98 | 82 | 68 | 58 | 51 | 44
260 153 1124 | 101 ] 85 | 71 | 61 | 53 | 46
270 159 | 128 | 106 | 88 | 74 | 63 | 55 | 47
280 164 [ 133 [ 110 | 91 | 76 | 65 | 57 | 49
290 138 [ 114 | 95 | 79 | 68 | 59 | 51
300 143 | 118 | 98 | 82 | 70 | 61 | 53

Vel., fps J1.00)/1.25[1.50/1.75]2.00/2.25(2.50/2.75(3.00/3.25{3.50(3.75(4.00
Depth, ft. §1.8 /1.9 (2.0 |2.1 }2.2 (2.3 |2.4 |2.6 |2.7 |2.9 |3.0 |3.2 {3.4
20 41 | 29
30 62 | 43 | 31
40 B2 | 57 | 42 | 32
50 1031 72 | 52 | 41 | 32
60 123 18 | 63 | 49 | 39 | 32
70 144 1101 | 73 | 57 | 46 | 37 | 30
80 115 | 84 | 65 | 52 | 43 | 34 | 28
90 129194 | 73 | 59 {48 | 39 | 32
100 1431104 { 82 | 65 | 53 | 43 | 35 | 30
110 115190 | 72 | 59 | 48 | 39 | 33
120 125198 1 78 | 64 | 52 | 43 | 36 | 30
130 136 | 106 | 85 | 69 | 56 | 46 | 39 | 32 | 28
140 146 1 114} 91 | 75 | 61 | 50 | 42 ) 35 | 30
@ 150 122 | 98 | 80 { 65 | 53 | 45 | 38 | 32 [ 28
1 160 130 {104 | 85 | 69 | 57 | 48 | 40 | 34 | 30
<1 10 139 111 | 91 [ 74 | 61 | 51 | 43 | 36 | 32
180 147 |117 | 9% | 78 | 64 | 54 | 45 | 39 | 34 | 29
190 124 1101 | 82 | 68 | 67 | 48 | 41 | 36 | 31
200 130 1106 ) 87 | 71 | 60 | 50 | 43 | 38 | 32
210 137 | 1121 91 | 75 | 63 | 53 | 45 | 40 | 34
220 143 1117 1 95 | 78 | 66 | 55 | 47 | 42 | 36
230 150 | 122 | 100 | 82 | 69 | 58 | 50 | 44 | 37
240 128 | 104 | 86 | 72 | 60 | 52 | 45 | 39
250 133 /1081 89 | 75 | 63 | 54 | 47 | 4]
260 138 | 1131 93 | 78 | 65 | 5 | 49 | 42
270 144 1117 | 97 | 8L | 68 | 58 | 51 | 44
280 149 1121 | 100 | 84 | 70 | 61 | 53 | 46
290 126 | 104 | 87 | 73 | 63 | 55 | 47
300 130 [ 107 | 90 | 75 | 65 | 57 | 49

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The “with FREEBOARD" chart includes 0.5 foot freeboard.

ye-1-SM



G6/¥LIL ‘Ly-SX SOUON W43

Parabolic Waterwax Design Chart |

Capacity Retardance= B
Velocity Retardance= D

Design Grade= 0.5%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps §1.00{1.25]1.50|1.75|2.00,2.25/2.50(2.75,3.00(3.25|3.50/3.75/4.00
Depth, ft. §2.1 {2.3 /2.3 |2.4 |2.5 {2.6 (2.7 |2.8 {2.9 [3.1 /3.2 |3.3 |3.5
20 52 | 36
30 78 | 54 | 40 | 30
40 104 | 73 | 53 | 40 | 32
50 129 | 91 | 66 | 51 | 40 | 33
60 155 | 109 | 80 | 61 | 49 | 40 | 33
70 127 1 93 | 71 [ 57 | 47 | 38 | 31
80 145 /106 | 81 | 65 | 54 | 44 | 36 | 30
90 163 | 119 | 91 | 73 | 60 | 49 | 40 | 34
100 133 1101 | 81 { 67 | 65 | 45 | 38 | 32
110 146 1111 | 89 ; 74 | 60 | 49 | 41 | 35
120 159 1121 | 97 | 81 | 66 | 54 | 45 | 38 | 32
130 132 1105 | 87 | 71 | 58 | 49 | 41 | 35 | 30
140 142 1113 [ 94 | 77 1 63 | 53 | 44 | 37 | 32
o 150 152 [ 122 1101 | 82 { 67 1 57 | 48 | 40 | 35 | 30
© | 160 162 {130 {108 | 88 | 72 | 60 { 51 | 43 | 37 | 33
v/ 138 1114 | 93 | 76 | 64 | 54 | 46 | 39 | 35
180 146 1121 | 99 | 81 | 68 | 57 | 48 | 42 | 37
190 154 | 128 | 104 | 85 | 72 | 61 | 51 | 44 | 39
200 162 1134 11101 90 | 75 | 64 | 54 | 47 | 41
210 141 [ 115) 95 1 79 | 67 | 56 | 49 | 43
220 148 1121 | 99 ! 83 | 70 | 59 | 51 | 45
230 154 | 126 1104 | 87 | 73 | 62 | 54 | 47
240 161 {132 | 108 | 90 | 77 | 65 | 56 | 49
250 137 1113 | 94 { 80 | 67 | 58 | 51
260 143 1117 | 98 | 83 | 70 | 61 | 53
270 148 | 122 1102 | 86 | 73 | 63 | 56
280 154 1126 {106 | 89 | 75 | 65 | 58
290 169 1131 110} 93 | 78 | 68 | 60
300 165 [ 135 | 113§ 96 | 81 | 70 | 62

Vel., fps ]1.00/1.25(1.50|1.75]2.00|2.25)2.50|2.75|3.003.25|3.50{3.75 |4.00
Depth, ft. J1.6 [1.8 [1.8 [1.9 2.0 [2.1 [2.2 [2.3 [2.4 [2.6 {2.7 [2.8 3.0
20 |4 |32
30§68 | 48|35 | 2
40 |91 64|47 36|29
5o B113 180 |59 |45 |36 | 30
60 J136| 96 | 71 | 54 | 44 | 36 | 30
70 112 | 82 | 63 | 51 | 42 | 34 | 28
80 12894 | 72 | 58 | 48 | 40 | 32 | 27
90 144 | 106 | 81 | 65 | 54 | 44 | 37 | &1
100 1181 90 | 73 | 60 | 49 | 41 | 34 | 29
110 129 | 99 | 80 | 66 | 55 | 45 | 38 | 32
120 141 | 108 | 87 | 73 | 59 | 49 | 41 | 35 | 29
130 117 | 94 | 79 | 64 | 53 | 45 | 38 | 32 | 28
140 126 | 102 | 85 | 69 | 57 | 48 | 41 | 34 | 30
o 150 135 [ 109 | 91 [ 74 | 61 | 52 | 44 | 37 | 32 | 28
© | 160 144 | 116 | 97 | 79 | 65 | 55 | 46 | 39 | 34 | 30
| 10 123 [ 103 | 84 | 69 | 58 | 50 | 42 | 36 | 32
180 131 [109 | 89 | 73 | 62 [ 52 | 44 | 39 | 34
190 138 | 115 | 94 | 77 | 65 | 55 | 47 | 41 | 36
200 145 11201 99 | 82 [ 69 | 58 | 49 | 43 | 38
210 127 {104 | 86 | 72 | 61 | 52 | 45 | 40
220 133 11091 90 | 76 | 64 | 54 | 47 | 42
230 139 | 114 | 94 | 79 | 67 | 57 | 49 | 44
240 145 | 119 | 98 | 82 | 70 | 59 | 52 | 46
250 124 | 102 | 86 | 73 | 62 | 54 | 48
260 129 [ 106 | 90 | 76 | 64 | 56 | 49
270 134 [ 110 | 93 | 79 | 67 | 58 | 51
280 139 [ 114 | 96 | 82 | 69 | 60 | 53
290 143 [ 119 /100 | 85 | 72 | 62 | 55
300 148 | 123 [ 103 | 88 | 74 | 65 | 57

GE-L-SM
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T—op Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Dept—h(D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.

Parabolic Waterwax Design Chart | T

9€-1-SHM

Capacity Retardance = B D
Velocity Retardance=D DesignGrade= 0.6 %
Top Widths (feet) and Depths with FREEBOARD Top Widths (feet) and Depths with NO FREEBOARD
vel., fps }1.00/1.25]1.50(1.75]2.00|2.25|2.50|2.75[3.00(3.25|3.503.75|4.00 vel., fps |1.00]1.25]1.50|1.75]2.00|2.25|2.50|2.75|3.003.25|3.50 |3.75 [4.00
Depth, ft. [2.0 [2.1 [2.2 [2.3 [2.4 [2.5 [2.5 [2.6 [2.7 [2.8 [2.9 [3.1 [3.2 Depth, ft. §1.5 /1.6 [1.7 [1.8 [1.9 [2.0 [2.0 [2.1 [2.2 [2.3 [2.4 [2.6 [2.7
20 56 | 40 | 30 20 49 |35 |26
30 85 | 61 | 44 | 33 30 73 | 53 | 39 | 30
40 J113 |81 | 60 [ 44 | 36 40 98 | 71 | 52 | 39 | 32
50 J141 /101 | 74 | 56 | 45 | 37 | 30 50 Qi22[88 | 651491401332
60 Q169|121 |89 | 67 | 54 | 44 | 36 | 30 60 |147 | 106 | 79 | 59 | 48 | 39 | 33 | 27
70 141 | 104 | 78 | 63 | 51 | 43 | 35 70 124 | 92 | 69 | 56 | 46 | 38 | 32
80 161 119 | 89 | 72 | 59 | 49 | 41 | X4 80 141 [ 105 | 79 | 64 | 53 | 44 | 37 | 30
90 134 | 100 | 81 | 66 | 55 | 46 | 38 | 32 90 118 | 89 | 72 | 59 | 49 | 41 | 34 | 29
100 149 [ 1321 89 [ 73 | 61 | 51 | 42 | 36 | 30 100 131199 180 | 66 | 55 | 46 | 38 | 33 | 28
110 164 | 123 | 98 | 81 | 67 | 56 | 46 | 39 | 34 110 144 | 108 | 88 | 72 | 60 | 50 | 42 | 36 | 31
120 134 {107 | 88 | 74 | 61 | 51 | 43 | 37 | 31 120 118 95 | 79 | 66 | 55 | 46 | 39 | 33 | 29
130 145 | 116 | 95 | 80 | 66 | 55 | 47 | 40 | 34 130 128 | 103 |85 | 71 | 59 | 50 | 42 | 36 | 31
140 156 | 125|103 | 86 | 71 | 59 | 50 | 43 | 36 | 32 140 138|111 | 92 | 77 | 64 | 54 | 46 | 39 | 33 | 29
» 150 167 1134 110 | 92 [ 76 | 64 | 54 | 46 | 39 | 34 » L 150 148 1119 | 98 | 82 | 69 | 57 | 49 | 42 | 36 | 31
© | 160 143 {1181 98 | 81 | 68 | 58 | 49 | 42 | 37 © | 160 127 1105 | 88 | 73 | 61 | 52 | 45 | 38 | 34
< 170 152 | 125 | 104 | 86 | 72 | 61 | 52 | 45 | 39 <170 135 | 111 | 93 | 78 | 65 | 56 | 48 | 41 | 36
180 161 [ 132 | 110 | 91 | 76 | 65 | 55 | 47 | 41 180 143 (118 | 99 | 82 | 69 | 59 | 50 | 43 | 38
190 140 [ 116 | 97 | 80 | 69 | 58 | 50 | 44 190 1251104 | 87 | 73 | 62 | 53 | 46 | 40
200 147 (123 {102 | 85 | 72 | 62 [ 53 | 46 200 131 [ 110 1 91 | 77 | 65 | 56 | 48 | 42
210 154 [ 129 | 107 | 89 | 76 | 65 | 55 | 48 210 138 | 115 | 96 | 81 | 69 | 59 | 50 | 44
220 162 135 {112 | 94 | 79 | 68 | 58 | 51 220 144 [ 121 {101 | 84 | 72 | 62 | 53 | 46
230 141 117 | 98 | 83 | 71 | 60 | 53 230 126 | 105 | 88 | 75 | 64 | 55 | 49
240 147 | 122 1102 | 87 | 74 | 63 | 55 240 132 (110 | 92 | 78 | 67 | 58 | 51
250 153 [ 127 [ 1061 90 | 77 | 66 | 57 250 137 1114 [ 96 [ 82 | 70 | 60 | 53
260 159 | 132 | 111 | 94 | 80 | 68 | 60 260 143 ) 119 [ 100 | 85 | 73 | 63 | 55
270 165 [ 137 {115 | 98 | 83 | 71 | 62 270 148 | 123 {104 | 89 | 76 | 65 | 57
280 142 [ 119|101 | 86 | 74 | 65 280 128 | 108 | 92 | 78 | 67 | 59
290 147 1123 | 105 | 89 | 76 | 67 290 132|111 {95 | 81 | 70 | 61
300 152 1128 1109 | 92 | 79 | 69 300 137 | 115] 99 | 84 | 72 | 63

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.




i Parabolic Waterwax Design Chart | T

LE-L-SM

Capacity Retardance= B D
Velocity Retardance= D Design Grade= 0.7 %
Top Widths (feet) and Depths with FREEBOARD Top Widths (feet) and Depths with NO FREEBOARD
Vel., fps 11.00)1.25/1.501.75]2.00|2.25|2.50|2.75|3.00|3.253.503.75|4.00 Vel.. fps ]1.00{1.25|1.50{1.75]2.00]2.25|2.50|2.753.00|3.25|3.50 |3.75 |4.00
Depth, ft. 11.9 [2.0 [2.1 [2.2 [2.3 [2.3 |2.4 [2.5 [2.6 |2.7 [2.8 (2.9 [3.0 Depth, ft. §1.4 1.5 (1.6 /1.7 1.8 1.8 {1.9 [2.0 {2.1 [2.2 [2.3 [2.4 [2.5
20 |61 |44 |32 20 |52 38 |28
30 Jo1 |66 |48 | 36 30§79 |57 |42 |3
40 J122|87 |64 |48 |39 | 3 40 J105| 76 |56 | 42 | 34 | 28
50 11521109 (80 [ 61 | 48 | 40 | 33 50 K131 195 [ 70 [ 53 | 43 | 35 | 30
m 60 131 97 | 73 | 58 | 48 | 40 | 33 60 114 | 84 | 64 | 52 | 42 | 36 | 30
i 70 153 [ 113 | 85 | 68 | 56 | 47 | 39 | 33 70 133 | 98 | 75 | 60 | 49 | 42 | 35 | 29
§ 80 129 | 97 [ 78 | 64 | 54 | 45 | 37 | 32 80 112 | 85 | 69 | 657 |48 | 40 | 33 | 29
<] 90 145 | 109 | 88 | 72 | 60 | 51 | 42 | 36 | 30 90 127 |96 | 77 | 64 | 54 | 45 | 38 | 32 | 28
2 100 161 11211 97 [ 80 | 68 | 56 | 47 | 40 | 34 100 141 1107 | 86 1 71 | 60 | 50 | 42 | 36 | 31
x 110 134 | 107 | 88 | 74 | 62 | 51 | 44 | 37 | 32 110 117 | 95 | 78 | 66 | 55 | 46 | 39 | 34 | 29
‘f: 120 146 | 117 | 96 | 81 | 67 | 56 | 48 | 41 | 35 | 30 120 128 | 103 | 85 | 72 | 60 | 51 | 43 | 37 | 32 | 27
= 130 158 | 127 | 104 | 88 | 73 | 61 | 52 | 44 | 38 | 33 130 139 1112 | 92 | 78 | 65 | 55 | 47 | 40 | 34 | 30
x 140 170 | 136 {112 | 94 | 79 | 66 | 56 | 48 | 41 | 35 140 149 120 | 99 | 84 | 70 | 59 | 50 | 43 | 37 | 32
a o 150 146 1120 1201 | 84 | 70 | 60 | 51 | 44 | 38 o |_150 129 1106 1 90 | 75 | 63 | 54 | 46 | 40 | 35
S Y 160 156 | 127 | 108 | 90 | 75 | 64 | 55 | 47 | 40 © |_160 138 11131 96 | 80 | 67 | 57 | 49 | 42 | 37
<1 170 o 166 | 135 | 115 | 96 | 80 | 68 | 58 | 50 | 43 =1 10 146 | 120 | 102 | 85 | 71 | 61 | 52 | 45 | 39
180 143 | 121 [ 101 | 84 | 72 | 61 | 53 | 46 180 127 | 108 | 90 | 76 | 65 | 55 | 48 | 42
190 151 [ 128 | 107 | 89 | 76 | 65 | 56 | 48 190 134 | 114 | 95 | 80 | 68 | 59 | 51 | 44
200 169 1135 [ 1121 94 | 80 | 68 | 59 | 51 200 141 1120 [ 100 [ 84 | 72 | 62 | 53 | 46
210 167 | 142|118 { 98 | 84 | 72 | 61 | 53 210 148 | 126 | 105 | 88 | 76 | 65 | 56 | 49
220 148 | 124 | 103 | 88 | 75 | 64 | 56 229 132 | 110 | 92 | 79 | 68 | 58 | 51
230 155 | 129 [ 108 | 92 | 78 | 67 | 58 230 138 (115 | 97 | 83 | 71 | 61 | 53
240 162 | 135 1112 | 96 | 82 | 70 | 61 249 144 {120 | 101 | 86 | 74 | 64 | 56
250 169 1140 [ 117 1100 | 85 | 73 | 63 250 150 | 125 {105 | 90 1 77 | 67 | &8
260 146 | 122 [ 104 | 89 | 76 | 66 260 130 1109 | 94 | 80 | 69 | 60
270 151 {126 {108 | 92 | 79 | 68 279 135 {113 | 97 | 83 | 72 | 62
280 157 1131 [ 112 | 9% | 82 | 71 280 140 | 118 | 101 | 87 | 75 | 65
290 163 | 136 | 116 | 99 | 85 | 73 290 145 | 122 | 104 | 90 | 77 | 67
300 168 | 141 [120 {103 | 88 | 76 300 150 126 (108 | 93 | 80 | 70

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.
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Parabolic Waterway Design Chart |

Capacity Retardance= B
Velocity Retardance = D

DesignGrade= 0.8 %

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps J1.00;1.25]1.50]1.75/2.00|2.25/2.50(2.75(3.00/3.25,3.50|3.75|4.00
Depth, ft. J1.8 /2.0 (2.0 (2.1 |2.2 {2.3 [2.3 {2.4 [2.4 [2.5 |2.6 |2.7 |2.8
20 65 |47 |34
30 98 |70 | 52 39|31
40 130 | 93 | 69 | 53 | 41 | 34
50 163 [ 116 | 86 | 66 | 52 | 43 | 36 | 30
60 139 [ 104 | 79 | 62 | 51 | 43 | 36 | 31
70 163 121 | 92 {73 | 60 | 50 | 42 | 36 | 30
80 138 | 105 | 83 | 68 | 58 | 48 | 41 | 34
90 156 {118 | 93 | 77 | 65 | 55 | 46 | 39 | 33
100 173 (131 ;104 | 85 | 72 | 61 | 51 | 43 | 37 | 32
110 145 (114 | 94 | 80 | 67 | 56 ; 48 | 41 | 35 | 30
120 158 | 124 1102 | 87 | 73 | 62 | 52 | 44 | 38 | 33
130 171 135 111 | 94 [ 79 | 67 | 56 | 48 | 42 | 36
140 145 1119 | 101 | 85 | 72 | 60 | 52 | 45 | 39
o | 150 156 | 128 | 109 ] 91 | 77 | 65 | 56 | 48 | 41
© | 160 166 | 136 | 116 | 97 | 82 | 69 | 60 | 51 | 44
<1 170 145 1123 | 103 | 87 | 74 | 63 | 55 | 47
180 153 | 130 [ 110 | 92 | 78 | 67 | 58 | 50
190 162 | 138 | 116 | 97 | 82 | 71 | 61 | 53
200 170 [ 145 1122 1102 | 87 | 74 | 64 | 56
210 152 1128 {108 | 91 | 78 | 68 | 58
220 169 | 134 1113 | 95 | 82 | 71 | 61
230 167 | 140 | 118 1100 | 86 | 74 | 64
240 146 1123 | 104 | 90 | 77 | 67
250 152 1128 1108 | 93 | 80 | 69
260 158 | 133 1113 | 97 | 84 | 72
270 164 1138 | 117 [ 101 | 87 | 75
280 143 1121 1105 | 90 | 78
290 149 | 126 | 108 | 93 | 81
300 ’ 154 1130 | 112} 97 | 83

Vel., fps J1.001.25/1.501.75/2.00|2.25]2.50|2.75|3.00/3.25|3.503.75[4.00
Depth, ft. §1.3 |1.5 (1.5 {1.6 (1.7 {1.8 |1.8 [1.9 (1.9 |2.0 |2.1 |2.2 {2.3
20 56 {40 |30
30 83 | 60 | 45 135 | 27
40 111 ) 80 | 60 | 46 | 36 | 30
50 139 1100 | 75 [ 57 | 46 | 38 | 32 | 27
60 120 1 90 [ 69 | 55 | 45 | 38 | 32 | 27
70 140 [ 105 | 80 | 64 | 53 | 45 | 38 | 32 | 27
80 120 { 92 | 73 | 60 | 51 | 43 | 36 | 3
90 135 1103 | 82 | 68 | 58 | 48 | 41 | 35 | 30
100 150 | 115 | 91 | 75 | 64 | 54 | 46 i 39 | 33 | 29
110 126 {100 | 83 {71 | 59 [ 50 | 43 | 37 | 32 | 27
120 138 1109 | 90 | 77 | 65 | 55 | 46 | 40 | 35 | 30
130 149 | 118 | 98 | 83 | 70 | 59 | 50 | 44 | 38 | 33
140 127 {105| 90 | 76 | 64 | 54 | 47 | 41 | 35
& 150 137 11131 9 | 81 | 69 | 58 | 50 [ 44 | 38
<1 160 146 1120 | 103 | 86 | 73 | 62 | 54 | 46 | 40
< 170 128 1109 | 92 | 78 | 66 | 57 | 49 | 43
180 135 (115 97 | 82 | 70 | 60 | 52 | 45
190 143 | 122 | 103 | 87 | 74 | 64 | 55 | 48
200 150 1128 | 108 | 91 | 78 | 67 | 58_| 50
210 135 1113 | 9 | 82 | 70 | 61 | 53
220 141 [ 119 1101 [ 85 | 74 | 64 | 55
230 147 1124 | 105 | 89 | 77 | 67 | 58
240 130 { 110 ; 93 | 81 | 70 | 60
250 136 | 1241 97 |1 84 | 73 | 63
260 140 | 119 ) 101 [ 87 | 76 | 65
270 146 | 123 | 105} 91 | 78 | 68
280 128 | 109 | 94 | 81 | 70
290 1321113 97 | 84 | 73
300 137 {116 {101 | 87 | 76

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.
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Parabolic Waterway Design Chart |

Capacity Retardance= B
Velocity Retardance= D

Design Grade= 0.9%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps }1.00/1.25|1.50}1.75}{2.00/2.25|2.50]2.75|3.00)3.25/3.50|3.75|4.00
Depth, ft. §1.8 (1.9 (2.0 (2.0 (2.1 {2.2 {2.2 {2.3 [2.3 [2.4 |2.5 {2.6 |2.7
20 69 |49 |37
30 103 | 73 | 55 | 43 | 33
40 137198 | 74 | 57 | 44 | 36 | 30
50 1721122192 { 71 | 56 | 45 | 38 | 32
60 147 | 110 | 85 | 67 | 55 | 46 | 39 | 33
70 170 1129|199 | 78 | 64 | 83 | 45 | 39 | 33
80 147 (114 | 89 | 73 | 61 [ 52 | 44 | 37 | 32
90 166 | 128 | 100 | 82 | 68 | 58 | 50 | 42 | 36 | 31
100 142 [ 111 ) 91 | 76 | 65 | 55 { 47 | 40 | 35 | 30
110 156 {122 | 100 | 84 | 71 | 61 | 51 | 44 | 38 | 33
120 170 | 133 {109 | 91 | 78 | 66 | 56 | 48 | 42 | 36
130 144 1118 | 99 | 84 | 72 | 61 | 52 | 45 | 39
140 155 1127 106 | 91 | 78 | 65 | 56 | 49 | 42
@ 150 166 | 136 [ 114 | 97 | 83 | 70 | 60 | 52 | 45
“ 1 160 1456 1122 1104 ) 89 | 75 | 64 | 56 | 48
< 170 154 1129 | 110 | 94 | 80 | 68 | 59 | 51
180 163 1137 | 117 1100 | 84 | 73 | 63 | 54
190 144 1123 | 105 | 89 | 77 | 66 | 57
200 152 (130 (111 1 94 [ 81 | 70 [ 60
210 160 | 136 | 116 | 98 | B85 | 73 | 63
220 167 | 142 | 122 | 103 | 89 | 77 | 66
230 149 | 127 | 108 | 93 | 80 | 69
240 155 | 133 | 112 [ 97 | 84 | 72
250 162 [ 138 {117 | 101 | 87 | 75
260 168 | 144 1122 | 105| 91 | 78
270 149 {126 | 109 | 94 | 81
280 165 1131 | 113 | 97 | 84
290 160 | 136 | 117 | 101 | 88
300 166 | 140 121 | 104 | 91

vel., fps |1.00/1.25/1.50|1.75]2.00|2.25|2.50(2.75]3.00]3.25]/3.50(3.75|4.00
Depth, ft. §1.3 (1.4 |1.5 [1.5 {1.6 [1.7 {1.7 [1.8 [1.8 |1.9 [2.0 [2.1 [2.2
20 58 | 42 | 32
30 87 | 63 | 48 | 37 | 29
40 116 | 84 | 64 | 49 | 39 | 32 | &7
50 145 | 105 | 80 | 62 | 48 | 40 [ 33 | 29
60 126 | 95 | 74 | 58 | 48 | 40 | 34 | 29
70 147 | 111 | 86 | 68 | 56 | 47 | 40 | 34 | 29
80 127199 | 77 | 64 | 54 | 46 | 39 | 33 | 29
90 143 | 111 | 87 | 72 | 60 | 52 | 44 | 37 | 32| 28
100 123197 | 80 |67 | 57 | 49 {42 | 36 |31 |2
110 136 | 106 | 88 | 74 | 63 | 54 | 46 | 40 | 34 | 30
120 148 | 116 | 96 | 80 | 69 | 59 | 50 | 43 | 37 | 32
130 126 | 104 | 87 | 75 | 64 | 54 | 47 | 41 | 35
140 135 | 112 | 94 | 80 | 69 | 58 | 50 | 44 | 38
o 150 145119 {100 | 86 | 74 | 63 | 54 | 47 | 41
© 1 160 1271107192 | 79 [ 67 | 58 | 50 | 43
<1 1o 135 | 114 | 97 | 83 | 71 | 61 | 53 | 46
180 143 1120 {103 | 88 | 75 | 65 | 56 | 49
190 127 (109 93 | 79 | 68 | 59 | 52
200 134 1124 | 98 [ 83 [ 72 | 63 | 54
210 140 | 120 | 103 | 88 | 76 | 66 | 57
220 147 [ 126 | 108 | 92 | 79 | 69 | 60
230 132 | 113 | 96 | 83 | 72 | 63
240 137 | 118 | 100 | 86 | 75 | 65
250 143 112311041 90 | 78 | 68
260 149 | 127 | 108 | 94 | 81 | 71
270 132|113 97 | 84 | 73
280 137 [ 117 | 101 | 88 | 76
290 142 1121 | 104 | 91 | 79
300 147 1125 | 108 | 94 | 82 |

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.
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Parabolic Waterway Design Chart |

Capacity Retardance = B

Velocity Retardance=D

DesignGrade= 1.0%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps ]1.00]1.25]|1.50{1.75/2.00|2.25}2.50/2.75{3.00[3.25|3.503.754.00
Depth, ft. 1.7 |1.8 |1.9 |2.0 (2.0 |2.1 [2.2 {2.2 |2.3 [2.3 |2.4 [2.5 |2.6
20 71 |51 139 [30
30 107 | 77 | 58 | 45 | 35
40 143 1102 | 77 | 60 | 47 | 38 | 32
50 178 [ 128 | 97 [ 75 | 59 | 48 | 40 | 35
60 153 [ 116 | 91 | 70 | 58 | 48 | 42 | 35 | 30
70 135 (106 | 82 | 68 { 57 | 49 | 41 | 35 | 30
80 165 [121 | 94 | 77 | 65 | 5 | 47 | 40 | 34 | 30
90 174 | 136 1 105 | 87 | 73 | 63 | 53 | 45 | 38 | 33
100 1511117 1 97 | 81 | 70 [ 59 | 50 | 43 | 37 | 32
110 166 {129 1106 | 89 | 77 | 65 | 55 | 47 { 41 | 36
120 141 {116 { 97 | 84 | 70 | 60 | 52 | 45 | 39
130 152 1126 {105 | 91 | 76 | 65 | 56 | 48 | 42
140 164 1135113 | 98 | 82 | 70 | 60 | 52 | 45
o | 150 145 1121 1 105 | 88 | 75 | 64 { 56 | 49
© 1 160 165 1129 [ 112 ;94 | 80 | 69 | 60 | 52
| 1o 164 | 137 | 119 [ 100 | 85 | 73 | 64 | 55
180 145 126 | 106 | 90 | 77 | 67 | 59
190 154 1133 (111§ 95 | 81 | 71 | 62
200 162 1140 | 117 {100 ; 86 | 75 | 65
210 170 | 146 {123 | 105 | 90 | 79 | 68
220 153 1129 [ 110 | 94 | 82 | 71
230 160 | 1351 115| 99 | 86 | 75
240 167 | 141 {120 1103 | 90 | 78
250 147 [ 125 1107 | 94 | 81
260 153 | 130 | 111 | 97 | 84
270 158 | 135 | 116 } 101 ; 88
280 164 | 140 | 120 | 105 | 91
290 170 {145 1124 1108 | 94
300 150 {126 | 112 | 97

Vel., fps [1.00]1.25[1.50(1.752.00(2.25/2.502.75[3.00(3.25|3.50]3.75 | 4.00
Depth, ft. J1.2 [1.3 1.4 [1.5 |1.5 [1.6 |1.7 |1.7 1.8 |1.8 |1.9 |2.0 |2.1
20 60 |44 [33 |26
30 9 | 66 [ 50 | 39 | 30
40 J120 |87 | 66 |52 |41 | 34| 28
50 1150 /109 |83 |65 |51 |42 |35 |3
60 131100 7861 [ 51 a2 ] ]a]a
70 16| 91 | 71 |59 [ 50 |43 {36 |31 |2
80 133|104 | 81 | 68 | 57 | 49 | 41 | 35 | 31 | 27
90 149 | 117 | 92 | 76 | 64 | 55 | 46 | 40 | 34 | 30
100 130 (102 | 84 | 71 | 61 | 52 | 44 | 38 | 33 | 29
110 w3|m2lo|mler [s7]ag]ae]ar]a
120 122 [ 101 | 85 | 74 | 62 | 53 | 46 | 40 | 35
130 132 (120 | 92 | 80 | 67 {58 | 50 | 43 | 38
140 142 | 118 | 99 | 86 | 72 | 62 | 53 | 47 | @1
@ | 150 1270106192 | 78 | 67 | 57 | 50 | 44
© | 160 135 (113 98 [ 83|71 |61 ] 53] 46
<1 1m0 143 {120 [ 104 | 88 | 76 | 65 | 57 | 49
180 128 110 | 93 | 80 | 69 | 60 | 53
190 135 (117 | 98 | 84 | 73 | 64 | 55
200 142 1123 {104 | 89 | 76 | 67 | 58
210 149 (129 [109] 93 [ 80 [ 70 | &1
220 135 | 114 | 98 | 84 | 74 | 64
230 141 | 119 {102 | 88 | 77 | &7
240 147 | 124 | 107 | 92 | 80 | 70
250 129 /111 ] 95 | 84 | 73
260 135|116 99 | 87 | 76
270 140 [ 120 {103 | 90 | 79
280 145 | 124 | 107 | 94 | 82
290 150 [ 129 | 111 | 97 | 84
300 133 | 114 | 100 | 87

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.
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Parabolic Waterway Design Chart |

Capacity Retardance = B

Velocity Retardance= D

Design Grade=1.5%

Top Widths (feet) and Depths with FREEBOARD Top Widths (feet) and Depths with NO FREEBOARD
Vel., fps 11.00]1.25{1.50(1.75]2.00|2.25/2.50|2.75|3.00}3.25|3.50/3.75|4.00 vel., fps ]1.00]1.25{1.50]1.75]2.002.25/2.50|2.75(3.00|3.25)3.50{3.75/4.00
Depth, ft. §1.5 1.6 (1.7 {1.8 [1.8 1.9 [1.9 [2.0 [2.0 |2.0 2.1 [2.1 |2.2 Depth, ft. J1.0 [1.1 1.2 [1.3 1.3 [1.4 J1.4 |15 1.5 [1.5 {1.6 |1.6 (1.7
20 86 |64 |48 |38 |30 20 70 |53 |40 |32 |25
30 11294 96 | 71 {56 | 45 | 36 | 30 30 §105|80 |60 |48 38| 31| 26
40 J173|128] 95 | 75 | 60 | 48 | 40 | 34 | 30 40 J141]107 |80 | 64 | 51 | 41 | 35|29 2
50 160 11191 94 | 75 { 60 | 50 | 43 | 37 | 32 50 133 1100 | 80 | 63 | 51 {43 | 37 | 32 | 28
60 143|113 ] 90 | 72 | 60 | 52 | 45 | 38 | 33 60 120 | 96 | 76 | 62 | 52 | 45 | 39 | 33 | 29
70 167 | 132 | 104 | 84 | 70 | 60 | 52 | 45 | 39 | 34 | 30 70 140 {111 | 89 | 72 | 60 | 52 | 45 | 39 [ 34 | 30 | 26
80 151|119 | 95 | 80 | 69 | 60 | 52 | 45 | 39 | 34 80 127 1101 | 82 | 69 | 59 | 52 | 45 | 39 | 34 | 30
90 169 | 134 {108 | 90 | 77 | 67 | 58 | 50 | 44 | 38 90 143|114 | 92 | 78 | 67 | 58 | 50 | 44 | 38 | 34
100 149 1120 [ 100 | 86 | 75 | 65 | 56 | 49 | 42 100 127 1102 | 86 | 74 | 65 | 56 | 49 | 43 | 37
110 164 | 132 111 94 | 82 | 71 | 61 | 54 | 47 110 140 | 113 | 95 | 82 | 71 | 62 | 54 | 47 | 41
120 144 |121 | 103 | 89 | 77 | 67 | 59 | 51 120 123|104 | 89 | 77 | 67 | 58 | 51 | 45
130 156 | 131 | 112 | 97 | 84 | 73 | 63 | 55 130 133 [ 112 { 96 | 84 | 73 | 63 | 55 | 48
140 168 | 141 | 120 | 104 | 90 | 78 | 68 | 60 140 143 | 121 | 104 | 90 | 78 | 68 | 60 | 52
o |_150 151 1129 (112 97 | 84 | 73 | 64 o 150 130 1111197 | 84 | 73 | 64 | 56
© 1 160 161 | 137 | 119 | 103 | 89 | 78 | 68 “ 1 160 138 | 119 1103 | 90 | 78 | 68 | 60
<1 170 171 | 146 [ 127 | 110 | 95 | 83 | 72 <1 10 147 {126 | 110 | 95 | 83 | 73 | &4
180 155 | 134 | 116 | 100 | 88 | 77 180 133 1116 | 101 | 88 | 77 | 67
190 163 | 141 | 123 | 106 | 92 | 81 190 141 [ 122|106 | 92 | 81 | 71
200 172 11491129 | 112 { 97 | 85 200 148 1129 11121 97 | 85 | 75
210 156 | 135 | 117 | 102 | 89 210 135 | 118 | 102 | 89 | 79
220 164 | 142 | 123 | 107 | 94 220 142 1231107 | 94 | 82
230 171 | 148 | 128 | 112 | 98 230 148 | 129 | 112 | 98 | 86
240 155 | 134 | 117 | 102 240 134 | 117 | 102 | 90
250 161 | 139 | 122 | 106 250 140 ] 122 1106 | 93
260 168 | 145 | 127 | 111 260 146 | 126 {111 | 97
270 151 | 131 | 115 270 131 | 115 | 101
280 156 | 136 | 119 280 136 | 119 | 105
290 162 | 141 | 123 290 141 | 124 | 108
300 167 | 146 | 128 300 146 | 128 | 112

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.

L-L-SM



G6/7LIL ‘Ly-SH SOON W43

Parabolic Waterway Design Chart |

Capacity Retardance= B
Velocity Retardance= D

Design Grade=2.0%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps [1.00/1.25{1.50/1.75]2.00|2.25|2.50|2.75]3.00[3.25 |3.50 |3.75 |4.00
Depth, ft. J1.4 |1.5 |1.6 |1.6 |1.7 [1.7 [1.7 [1.8 [1.8 [1.9 [1.9 [1.9 |2.0
20 los |73 |55 (43 |35
30 J147 |109| 82 | 65 | 53 | 42 | 35 | 30
40 145 | 110 | 87 | 71 | 57 | 47 | 40 | 34 | 30
50 182 1137 1108 | 88 | 71 [ 59 | 50 | 43 | 38 | 33
60 164 | 130 | 106 | 85 | 70 [ 60 [ 52 |45 [ 40 | 35 | ;1
70 151 | 124 | 99 | 82 | 70 | 61 | 53 | 47 | 41 | 36
80 173 141 | 113 | 94 | 80 | 69 | 60 | 53 | 47 | @1
90 159 | 127 | 106 | 90 | 78 | 68 | 60 | 52 | 46
100 177 141|117 1100 87 | 75 | 67 | 58 | 52
110 156 | 129 | 109 | 95 | 83 | 73 [ &4 | 57
120 170 | 141 | 119 | 104 | 90 | 80 | 70 | 62
130 152 | 129 | 113 | 98 | 86 | 76 | 67
140 164 [ 139 | 121 {105 | 93 | 82 | 72
o |150 176 | 149 | 130 [ 113 | 100 | 87 | 78
© 1 160 159 | 139 | 120 | 106 | 93 | 83
| 10 169 | 147 | 128 | 113 | 99 | 88
180 156 | 135 | 120 | 105 | 93
190 164 | 143 | 126 | 111 | 98
200 173 [ 150 | 133 | 117 | 103
210 158 | 140 | 122 | 109
220 165 | 146 | 128 | 114
230 173 | 153 | 134 | 119
240 160 | 140 | 124
250 166 | 146 | 129
260 173 | 151 | 134
270 157 | 140
280 163 | 145
290 169 | 150
300 175 | 155

vel., fps ]1.00[1.25(1.50[1.75|2.00/2.25]2.502.75[3.00|3.25|3.50]3.75|4.00
Depth, ft. §0.9 J1.0 J1.1 1.1 [1.2 (1.2 [1.2 [1.3 [1.3 1.4 [1.4 (1.4 [15
20 78 159 45 (36 |30
30 J117 |89 |68 | 54 | 44 | 36 | 30 | 25
40 118 | 91 | 72 | 59 | 48 | 40 | 34 | 29 | 26
50 148 11131 90 | 74 | 60 | 50 | 42 | 37 | 32 | 28
60 136 (108 | 89 [ 71 |59 | 51 | 44 [ 39 [ 34 [ a0 | 27
70 126 | 104 | 83 | 69 | 59 | 52 | 45 | 40 | 35 | 31
80 144 | 118 | 95 | 79 | 68 | 59 | 52 | 46 | 40 | 36
90 133 [ 107 | 89 | 76 | 67 | 58 | 52 | 45 | 40
100 148 {119 99 | 85 | 74 | 64 | 57 | 50 | 45
110 131 [109 | 93 | 81 [ 71 [ 63 [ 55 | 49
120 143 {119 [ 101 | 89 | 77 | 69 | 60 | 54
130 129 (120 | 96 | 84 | 74 | 65 | 58
140 138 | 118 [ 103 | 90 | 80 | 70 | 63
@ 150 148 1127 {111 97 [ 86 | 75 | 67
° 1 160 135 | 118 (103 | 91 [ 80 | 72
< 1 144 | 126 [ 109 | 97 | 85 | 76
180 133 | 116 | 103 | 90 | 80
190 140 | 122 | 109 | 95 | 85
200 148 | 129 | 114 | 100 | 89
210 135 | 120 | 105 | 94
220 142 {126 | 120 | 98
230 148 | 131 | 115 | 103
240 137 | 120 | 107
250 143 | 125 | 112
260 149 | 130 | 116
270 135 | 121
280 140 | 125
290 145 | 130
300 150 | 134 |

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.
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A

G6/7LIL ‘LY-S) 391ON W43

Parabolic Waterway Design Chart |

Capacity Retardance= B

Velocity Retardance= D

Design Grade= 2.5%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps §1.00(1.2571.50]1.75/2.00/2.25]|2.50|2.75/3.00/3.25|3.50/3.75|4.00 Vel., fps §1.00}1.25[1.50]1.75(2.00(2.25/2.50/2.75(3.00{3.25]3.50(3.75/4.00
Depth, ft. J1.3 |1.4 |1.5 |15 |1.6 |1.6 |1.7 |1.7 |1.7 |1.8 |1.8 |1.8 |1.8 Depth, ft. J0.8 |0.9 |1.0 |1.0 {1.1 }1.1 /1.1 !1.,2 |1.2 |1.3 |1.3 |1.3 |1.3
20 110 [ 80 |62 |49 140 |32 20 86 |64 [51 |40 {33 |27
30 166 1120 | 93 | 73 | 59 | 49 | 40 | 34 30 1291 96 | 76 | 60 | 49 | 40 | 33 | 29
40 160 | 124 | 97 | 79 | 65 | 53 | 45 | 39 | 34 | 30 40 128 1101 | 80 | 65 { 54 | 44 | 38 | 33 {29 | 26
50 15561122 99 | 81 | 67 | 57 | 49 [ 42 {38 | 33 | 30 50 127 1 100! 82 | 67 | 56 | 48 | 41 [ 36 | 32 | 28 | 25
60 146 | 119 ] 97 | 80 | 68 | 58 | 61 | 45 | 40 | 36 60 120 | 98 | 80 | 67 | 57 | 49 | 43 | 39 | 34 | 30
70 171 | 138 [ 113 93 | 79 | 68 | B9 | 63 | 47 | 41 70 140 {114 | 94 | 78 | 67 | 57 | 50 | 45 | 40 | 35
80 1568 [ 129 | 106 | 91 | 78 | 68 | 61 | 54 | 47 80 131 {107 | B89 | 76 | 66 | 57 | 51 | 46 [ 40
90 178 | 145 1120 | 102 | 88 | 76 | 68 | 60 | 53 90 147 1121 | 100 ) 86 | 74 | 65 | 58 | 51 | 45
100 161 [ 133 | 113 ] 97 | 85 | 76 [ 67 | 59 100 134 | 1111 95 [ B2 | 72 | 64 | 57 | 50
110 178 | 146 | 125 {107 | 93 | 83 | 74 | 65 110 147 1122 1105 | 90 | 79 | 71 | 63 | 56
120 160 | 136 [ 117 [ 102 | 91 | 80 | 71 120 133 1114 | 98 { 86 | 77 | 68 | 61
130 173 147 | 126 {110 | 98 | 87 | 77 130 144 1124 | 107 | 93 | 83 | 74 | 66
140 159 | 136 | 119 | 106 | 94 | 83 140 133 11151100 | 90 | 80 | 71
o 150 170 1146 | 127 | 113 {101 | 89 o 150 143 1123 1108 | 96 | 86 | 76
‘f 160 156 | 136 | 121 | 107 | 95 ° 160 131 (1151103 ] 91 | 81
<1 1m0 165 | 144 [ 129 | 114 | 100 <1 170 139 1122 1109 97 | 86
180 1751153 | 136 | 121 | 106 180 147 1129 | 115 [ 103 | 91
190 161 | 144 | 127 | 112 190 136 | 122 | 108 | 96
200 170 | 151 | 134 { 118 200 144 | 128 | 114 ] 101
210 159 {141 | 124 210 135 | 120 | 106
220 166 | 147 | 130 220 141 | 125 | 111
230 174 | 154 | 136 230 148 | 131 | 116
240 161 | 142 240 137 | 121
250 168 | 148 250 143 ] 126
260 174 | 154 260 148 | 131
270 160 270 136
280 165 280 141
290 171 290 146
300 300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.
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G6/7L/L ‘LP-S) 210N W43

Parabolic Waterway Design Chart |

Capacity Retardance= B
Velocity Retardance= D

Design Grade= 3.0%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps [1.00{1.25[1.50/1.75]2.00]2.25|2.502.75]3.00|3.25 |3.50 |3.75 |4.00
Depth, ft. J1.2 |1.3 |1.4 |1.5 |1.5 |1.5 |1.6 |1.6 |1.6 [1.7 [1.7 [1.7 [1.8
20 R119088 |67 |53 |43 [36 |30
30 [179 /132|101 |80 | 65 | 54 | 45 | 38 | 32
40 176 | 134 | 106 | 87 | 72 | 59 | 50 | 43 | 38 | 33 | 30
50 168 | 133 | 108 | 90 | 74 | 63 | 53 | 47 | 41 | 37 | 33
60 159 [ 130 [ 208 | 89 | 75 | 64 | 56 | 50 | 45 | 39
70 152 | 126 | 104 | 88 | 75 | 66 | 58 | 52 | 46
80 173 | 144 | 119 | 101 | 86 | 75 | 66 | 60 | 53
90 162 {134 | 113 | 96 | 85 | 74 | 67 | 59
100 180 | 148 | 126 1107 | 94 | 83 | 75 | 66
110 163 [ 138 | 118 [ 103 | 91 [ 82 | 72
120 178 | 151 | 128 [ 112 | 99 | 90 | 79
130 163 | 139 | 122 [ 107 | 97 | 85
140 176 | 150 | 131 | 116 | 105 | 92
o 150 160 | 141 [ 124 {112 | 99
© | 160 171 | 150 | 132 | 120 | 105
< | 170 159 | 140 | 127 | 112
180 169 | 149 | 135 | 118
190 178 | 157 | 142 | 125
200 165 | 149 | 131
210 173 | 157 | 138
220 164 | 144
230 172 | 151
240 158
250 164
260 171
270 177
280
290
300

vel., fps }1.00{1.25|1.50{1.75[2.00]2.25(2.50]2.75/3.00[3.25/3.50]3.75 |4.00
pepth, ft. J0.7 (0.8 {0.9 [1.0 [1.0 [1.0 [1.1 [1.1 [1.1 [1.2 [1.2 (1.2 [1.3
20 91 |69 |54 |43 |35 [30 |25
30 §137 104|810 |65 |53 |44 |37 |31 ]|
40 139 | 108 | 86 | 71 | 59 | 49 | 42 | 36 | 31 | 28 | 25
50 135 1108 1 89 | 74 ) 61 | 52 | 45 | 39 | 35 | 32 | 28
60 129|106 | 89 | 73 | 62 [ 53 | 47 | 42 [ 38 | 33
70 124 | 103 | 86 | 73 | 62 | 55 | 49 | 44 | 39
80 142 118 98 | 83 | 71 | 63 | 56 | 50 | 44
90 1331110 | 94 | 80 | 71 | 62 | 57 | 50
100 148 [ 122 1104 | 89 | 78 | 69 | 63 | 56
110 135 | 115 | 98 | 86 | 76 | 69 | 61
120 147 {125 | 107 | 94 | 83 | 76 | 67
130 135 [ 116 1102 | 90 | 82 | 72
140 146 | 125 | 110 | 97 | 88 | 78
o L 150 134 | 118 | 104 | 94 | 83
© 1 160 143 | 126 | 111 | 101 | 89
<1 1 133 | 118 | 107 | 94
180 141 | 125 | 113 | 100
190 149 | 132 | 120 | 105
200 139 | 126 | 111
210 146 | 132 | 116
220 138 | 122
230 145 | 128
240 133
250 139
260 144
270 150
280
290
300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.
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G6/¥L/L ‘L-S) 810N N3

Parabolic Waterway Design Chart |

Capacity Retardance = B

Velocity Retardance=D

Design Grade = 3.5%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps J1.00|1.25(1.50[1.75]2.00|2.25|2.50|2.75|3.00|3.25|3.503.75|4.00
pepth, ft. §1.2 /1.3 [1.3 {1.4 |1.5 |1.5 [1.5 {1.5 |1.6 1.6 |1.6 [1.6 |1.7
20 J128192 |72 |58 |47 |39 |33
| 30 J192139|108| 8 | 70 | 58 | 49 | 41 | 35 | 31
40 185 | 144 [ 115 | 94 | 77 | 65 | 55 | 47 | 41 | 36 | 32
50 180 | 144 | 117 | 97 | 81 | 69 | 59 | 52 | 45 | 40 | 37
60 173 | 140 | 116 | 98 | 82 | 71 | 62 | 54 | 48 | 44
70 164 | 136 | 114 | 96 | 83 | 72 | 63 | 56 | 51
80 155 [ 130 | 110 | 94 | 82 | 72 | 65 | 59
90 174 | 146 | 123 | 106 | 93 | 82 | 73 | 66
100 162 {137 | 118 [ 103 91 | 81 [ 73
110 179 | 151 | 130 | 113 | 100 | 89 | 81
120 164 | 141 | 124 [ 109 | 97 | 88
130 178 | 153 | 134 | 118 | 105 | 95
140 165 | 144 | 127 | 113 | 102
» 150 177 | 155 | 136 | 121 | 110
© 1 160 165 | 145 | 129 | 117
< 1m0 175 | 154 | 137 | 124
180 163 | 145 | 132
190 172 | 153 | 139
200 161 | 146
210 169 | 154
220 177 | 161
230 168
240 176
250
260
270
280
290
300

Vel., fps ]1.00/1.25]1.50(1.75]2.00|2.25|2.50/2.75/3.00(3.25|3.50|3.75]4.00
Depth, ft. 0.7 J0.8 J0.8 0.9 |1.0 j1.0 1.0 1.0 {1.1 1.1 |1.1 [1.1]1.2
20 9 |72 |57 |46 |38 |32 |27
30 J145|108 | 86 | 69 | 57 | 47 | 40 | 34 | 29 | 26
40 143114 | 93 | 76 | 63 | 53 | 45 | 39 | 34 | 30 | 27
50 143 1116 [ 95 [ 79 | 66 | 56 | 49 | 43 | 38 [ 34 [ 31
60 139|114 | 95 | 80 | 68 | 58 | 51 | 45 | 40 | 37
70 133 | 110 | 93 | 79 | 68 | 60 | 53 | 47 | 43
80 126 | 106 | 90 | 78 | 68 | 60 | 54 | 49
90 142|120 [ 101 | 87 | 77 | 68 | 61 | 55
100 13311131 97 [ 85 | 75 | 67 | 61
110 146 | 124 | 107 | 94 | 83 | 74 | 68
120 135 | 117 {103 | 90 | 81 | 74
130 146 | 126 | 111 | 98 | 87 | 80
140 136 | 120 | 106 | 94 | 86
o 150 146 | 128 | 113 [ 101 [ 92
© 1 160 137 | 121 | 108 | 98
<1 170 145 | 128 | 114 | 104
180 136 | 121 | 110
190 143 | 128 | 116
200 135 | 122
210 141 | 129
220 148 | 135
230 141
240 147
250
260
270
280
290
300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.
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G6/7L/L "L-S) 800N W43

Parabolic Waterway Design Chart |

Capacity Retardance= B

Velocity Retardance= D

Design Grade=4.0%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps J1.00]1.25]1.50)1.75/2.00}2.25]2.50]2.75)/3.00}3.25|3.50/3.75/4.00 Vel., fps ]1.00]1.25)1.501.75(2.00/2.25/2.50/2.75]3.00/3.25[3.50/3.75(4.00
Depth, ft. §1.1 (1.2 1.3 |1.4 |14 |1.4 |1.5 |1.56 |[1.5 [1.5 [1.6 [1.6 1.6 Depth, ft. §0.6 |0.7 {0.8 {0.9 {0.9 (0.9 [1.0 [1.0 |1.0 j1.0 |1.1 (1.1 |1.1
20 136 199 |78 |62 {50 |43 |36 20 101 176 [ 61 |49 [40 |34 |29
30 148 {117 | 93 { 75 | 64 | 63 | 45 } 38 | 33 30 114 1 91 | 74 | 60 | 51 | 43 | 37 {31 |27
40 156 | 124 | 100 | 85 | 71 | 60 | 50 | 44 | 39 | 35 | 3 40 1221 99 | Bl | 68 | 58 | 49 | 41 [ 36 {32 ]| 29| 26
50 155 [ 126 1106 | 89 | 75 | 63 | 55 | 49 | 43 | 39 50 123 1101 | 86 | 72 [ 61 | 51 | 45 | 40 | 36 | 32
60 186 | 1561 1127 {107 |1 90 | 75 | 66 | 59 | 52 | 46 60 148 1121 [ 103 [ 86 | 73 | 62 [ 54 | 49 | 43 | 39
70 176 | 149 [ 124 | 105 | 88 | 77 | 69 | 60 | 54 70 141 120 | 101 | 86 | 72 | 63 | 57 | 50 | 45
80 170 | 142 1120 | 101 | 87 | 78 | 69 | 62 | 80 | 137 |115| 98 | 82 | 72 | 65 | 57 | 51
90 160 | 135 113 | 98 | 88 h78 70 90 129 | 110} 92 | 81 | 73 | 64 | 58
100 177 1150 1126 1109 | 98 | 86 | 77 100 144 1122 {103 1 90 | 81 | 72 | 64
110 165 1138 1120 { 108 | 95 | 85 110 1351113199 189 179 ;71
120 180 | 151 {131 | 118 | 104 | 93 120 147 | 123 {108 | 97 | 86 | 77
130 163 | 142 | 127 | 112 | 100 130 134 [ 117 [105] 93 | 83
140 176 [ 153 | 137 [ 121 | 108 140 144 1126 | 113 1 100 { 90
o L1850 164 | 147 {129 | 116 @ 150 135 1121 1107 | 96
"’_ 160 175 | 157 | 138 | 124 ° 160 144 1129 | 114 | 103
<1 170 167 | 147 [ 131 Y/ 137 | 122 | 109
180 176 1155 | 139 180 146 | 129 | 116
190 164 | 147 190 | 136 | 122
200 173 | 154 200 143 | 128
210 181 | 162 210 150 | 135
220 170 220 141
230 178 230 148
240 240
250 250
260 260
270 270
280 280
290 290
300 300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The “with FREEBOARD" chart includes 0.5 foot freeboard.
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G6/7LIL “L-S) 90NON W43

Parabolic Waterway Design Chart |

Capacity Retardance= B

Velocity Retardance= D

Design Grade=4.5%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

vel., fps §1.00/1.25/1.50]1.75|2.00(2.25|2.50{2.75/3.00{3.25]3.503.754.00 Vel., fps §1.00]1.25(1.50)1.75]2.002.25|2.50]2.75/3.00]3.25/3.50{3.754.00
Depth, ft. J1.1 1.2 {1.2 {1.3 [1.4 {1.4 [1.4 (1.4 1.5 (1.5 |1.5 (1.5 [1.6 Depth, ft. §0.6 (0.7 (0.7 [0.8 [0.9 [0.9 [0.9 [0.9 1.0 [1.0 [1.0 [1.0 [1.1
20 Q14210105 |83 |66 |53 (45 |37 |3 20 105179 |64 |52 {43 |36 {30 |26
30 157 1125 99 | 80 | 67 | 56 | 48 | 41 | 35 | 31 30 119|197 | 78 | 64 | 53 | 45 | 39 | 33 | 29 | 26
40 167 (132 (107 | 89 | 74 | 64 | 55 | 47 | 42 | 37 | 33 40 129 (104 ( 85 | 71 | 60 | 52 | 45 | 39 | 34 | 30 | 27
50 166 1 134 {111 | 93 | 80 | 69 | 59 | 52 | 46 | 41 50 130 1 106 | 89 | 74 | 65 | 56 | 48 | 43 | 38 | 34
60 | 160 | 133 [ 111 | 96 | 82 | 71 | 63 | 55 | 50 60 | 128 | 107 | 89 | 78 | 67 | 58 | 51 | 45 | 41
70 | 187 [ 156 [ 130 [ 112 | 96 | 83 | 73 | 64 | 58 70 149 | 125 [ 104 | 91 | 78 | 67 | 60 | 53 | 48
80 178 | 148 | 128 | 110 | 94 | 84 | 73 | 66 80 142 1119 | 103 | 89 | 77 | 68 | 60 | 55
90 167 | 144 | 123 | 106 | 94 | 83 | 74 90 134 | 116 | 100 | 87 | 77 | 68 | 61
100 185 | 160 | 137 | 118 | 104 | 92 | 83 100 149 1129 1 111 | 96 | 86 | 75 | 68
110 176 | 151 | 130 | 115 | 101 | 91 110 142 1122 1106 | 94 | 83 | 75
120 164 | 142 | 125 | 110 | 99 120 133 | 115|103 | 91 | 82
130 178 | 154 | 136 | 119 | 107 130 145 | 125 | 111 | 98 | 89
140 165 | 146 | 128 | 116 140 135 | 120 | 106 | 95
o | 150 177 | 157 | 138 | 124 o 150 144 | 128 | 113 | 102
© 1 160 167 | 147 | 132 © 1 160 137 | 121 | 109
<1 o1 178 | 156 | 140 <1 1 145 | 128 | 116
180 165 | 149 180 136 | 123
190 174 | 157 190 143 | 129
200 165 200 136
210 174 210 143
220 182 220 150
230 230
240 240
250 250
260 260
270 270
280 280
290 N 290
300 300

Top Width (T) is

based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D)

is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.
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G6/¥L/L “Ly-SH 910N W43

Parabolic Waterway Design Chart I

Capacity Retardance = B
Velocity Retardance =D

Design Grade= 5.0%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps [1.00/1.25(1.50|1.75/2.00]2.25(2.50|2.75|3.00|3.25|3.50 |3.75|4.00
Depth, ft. f1.1 [1.1 [1.2 [1.3 [1.3 [1.4 1.4 [1.4 [1.4 [1.4 [1.5 [1.5 [1.5
20 149 (113 |87 |70 |56 |47 |40 |34
30 170 | 130 [ 105 | 84 | 71 | 60 | 50 | 44 | 38 | 33
40 174 {140 [ 113 95 | 80 | 67 | 59 | 50 | 44 | 39 | 35
50 1751141 [ 119100 | 84 | 73 | 63 | 55 | 49 | 44
60 169 | 142 [ 120 | 101 | 88 | 75 | 66 | 58 | 52
70 166 | 140 | 117 | 102 | 88 | 77 | 68 | 61
80 160 {134 | 117 | 100 | 87 | 78 | 70
90 179 | 151 | 132 | 113 | 98 | 87 | 79
100 168 | 146 | 125 | 109 | 97 | 87
110 184 | 161 | 138 | 120 | 107 | 96
120 176 | 151 | 131 | 116 | 105
130 163 | 142 | 126 | 114
140 176 | 153 | 136 | 122
o 150 164 | 146 | 131
1 160 175 | 155 | 140
<1 10 165 | 149
180 175 | 157
190 166
200 175
210 184
220
230
240
250
260
270
280
290
300

Vel., fps {1.00/1.25|1.501.75(2.00{2.25]2.50|2.75[3.003.253.50|3.75|4.00
Depth, ft. Jo.6 0.6 [0.7 [0.8 [0.8 [0.9 [0.9 [0.9 [0.9 [0.9 {1.0 [1.0 [1.0
20 J108|85 |67 |55 |44 |38 [32 |27
30 127|100 | 82 | 67 | 57 | 48 | 40 | 35 | 31 | &
40 133 [109( 89 | 75 | 64 | 54 | 47 | 41 | 36 | 32 | 29
50 136 (111} 94 | 80 | 67 | 59 | 51 | 44 | 40 | 36
60 1331113 96 | 81 [ 71 | 61 | 53 | 48 | 43
70 132 |111] 94 [ 83 | 71 | 62 | 56 | 50
80 1271108) 94 {81 {71]|63]|587
90 143 (121 {106 | 91 [ 80 | 71 | 65
100 135 1118 1101 [ 89 | 79 | 72
110 148 [ 130 | 112 | 98 | 87 | 79
120 142 1122 [ 107 | 95 | 86
130 132 | 116 | 103 | 93
140 142 | 124 { 111 | 100
@ |_150 133 | 119 | 107
° 1 160 142 | 127 | 115
<1 170 135 | 122
180 143 | 129
190 136
200 143
210 150
220
230
240
250
260
270
280
290
300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.
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' Parabolic Waterway Design Chart :

G6/¥L/L “L-SH SOHON W43

Capacity Retardance= B D
Velocity Retardance= D DesignGrade=6.0%
Top Widths (feet) and Depths with FREEBOARD Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps [1.00/1.25{1.50/1.75]|2.00|2.25{2.50{2.75[3.003.25/3.50(3.75]4.00 Vel.. fps §1.00(1.25(1.50]1.75]2.00|2.25/2.50[2.75[3.00(3.25[3.50(3.75(4.00
Depth, ft. [1.0 1.1 {1.2 [1.2 |t.3 J1.3 [1.3 [1.3 [1.4 [1.4 [1.4 1.4 |15 Depth, ft. J0.5 0.6 [0.7 Jo.7 [0.8 0.8 [0.8 Jo.8 [0.9 0.9 [0.9 [0.9 |1.0

20 Q166|121 |95 [76 |61 |52 |44 [38 |33 20 fus |89 [72 [58 |48 |41 |35 [30 |26

30 1811143 | 114 | 92 | 78 [ 66 | 56 | 49 | 42 | 36 | 33 30 133 108 | 87 | 71 | 61 | 52 | 44 | 39 | 33 | 29 | 26

40 191 {152 {122 | 104 | 88 | 75 | 65 [ 56 | 48 | 43 | 38 40 1431116 | 95 | 82 [ 70 | 59 | 52 { 44 {39 [ 35| 31

50 190 [ 153 {130 | 111 { 94 | 81 | 69 | 61 [ 54 | 48 50 146 | 119 1 102 | 87 | 74 | 65 | 56 | 49 | 44 | 39

60 183 | 156 {133 {112 | 98 | 83 | 73 | 65 | 58 60 143 1122 {105 { 89 | 78 | 67 | 58 { 52 | 47

70 182 [ 155 | 131 [ 114 | 97 | 85 | 76 | 67 70 143 {122 | 104 | 90 | 78 | 68 | 61 | 55

80 177 | 150 {130 {111 { 97 | 87 | 77 80 139 {118 {103 | 89 | 78 | 70 | €2

90 168 | 146 | 125 | 109 | 98 | 87 90 133 [ 116 | 100 | 87 | 79 | 70

100 187 1163 1139 1 121 | 108 | 96 100 148 1129 11111 97 {87 | 78

110 179 | 153 | 133 | 119 | 106 110 142 | 122 | 107 | 96 | 86

120 167 | 145 | 130 | 115 120 133 | 116 | 105 | 94

130 180 | 157 | 141 | 125 130 . 144 | 126 | 114 | 101

140 : 169 | 152 | 135 140 136 1 122 | 109
o L150 182 | 162 | 144 o 150 146 | 131 | 117
© 1 160 173 | 154 “ 1 160 140 | 125
<1 184 | 163 <1 10 149 | 132

180 173 180 140

190 183 190 148

200 - 200

210 210

220 , 220

230 230

240 240

250 250

260 260 B

270 270

280 280

290 290 }

300 300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.

6¥-L-SM



G6/PL/L ‘L-SM 82ON W43

_Parabolic Waterway Design Chart |

Capacity Retardance= B
Velocity Retardance= D

Design Grade= 7.0%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

vel., fps J1.00[1.25]1.50(1.75{2.00{2.25 2.50]2.75{3.00{3.25|3.50]3.75 4.00
Depth, ft. |1.0 |1.0 |1.1 |1.2 (1.2 [1.3 1.3 [1.3 [1.3 [1.3 [1.4 {1.4 [1.4
20 1176132 [102 |82 |67 |56 [48 |40 |35 |31
30 198 | 152 | 123 | 100 | 84 | 72 | 61 | 53 ) 47 ) 40 | 35 | 32
40 203 | 164 [ 134|112 | 96 | 81 | 70 | 62 | 53 | 47 | 42
50 167 1139 1120 {101 | 88 | 78 | 66 | 58 | 53
|60 167 144 (121 (105 [ 93 {80 [ 70 [ 63
70 168 | 142 {123 | 109 | 93 | 82 | 74
80 192 | 162 | 140 | 124 { 106 | 93 | 85
90 182 { 158 { 140 | 120 | 105 | 95
100 175 1155 | 133 | 116 | 106
110 171 | 146 | 128 | 116
120 186 | 159 | 140 | 127
130 173 | 151 [ 137
140 186 | 163 | 148
o 150 175 | 159 |
“ 1 160 186 | 169
1 1 180
180
190
200
210
220
230
240
250
260
270
280
290
300

Vel., fps |1.00[1.25(1.50]1.75]2.00{2.25(2.50|2.75|3.00]3.25]3.50]3.75]4.00
pepth, ft. 0.5 [0.5 {0.6 [0.7 (0.7 [0.8 [0.8 |0.8 |0.8 |0.8 0.9 (0.9 |0.9
20 J123l95 [75 |62 |51 |43 [38 |32 |28 |25
- 30 143 113193 | 77 | 65 | 56 | 48 | 41 | 37 | a2 | 28 | 25
40 150 | 124 (103 | 86 | 75 | 63 | 55 | 49 | 42 | 37 | 34
50 128 1108 (93 |79 | 69 | 61 | 53 | 46 | 42
60 130 1112 95 | 83 | 74 [ 63 [ 56 | 51
70 131 [ 111 97 [ 86 | 74 | 65 | 59
80 149 127 {110 ] 98 { 84 | 74 | 68
90 143 (124 [ 110 | 95 { 84 | 76
100 138 [ 123 [ 105 93 | 85
110 135 | 116 | 102 | 93
120 147 | 126 | 111 | 102
130 137 | 121 | 110
140 148 | 130 | 119
z 150 139 | 127
| 160 148 | 136
<110 144
180
190
200
210
220
230
240
250
260
270
280
290
300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.

0S-4-SH



Al

| Parabolic Waterway Design Chart |

Capacity Retardance= B
Velocity Retardance= D

Top Widths (feet) and Depths with FREEBOARD

Design Grade = 8.0 %

Top Widths (feet) and Depths with NO FREEBOARD

G6/YLIL ‘L¥-SH 8OHON W43

vel., fps [1.00[1.25]1.50{1.75]2.00{2.25(2.50{2.75]3.00|3.25]3.50{3.75|4.00
Depth. ft. J1.0 |1.0 |1.1 |1.1 |1.2 [1.2 {1.2 [1.3 [1.3 1.3 (1.3 [1.3[1.3

20 187 {140 [107 |88 |72 |59 |51 |44 |38 |34

30 210 | 160 | 131 [ 108 | 89 | 76 | 66 | 57 | 50 | 44 | 38 | 34

40 175 | 144 {118 { 102 | 88 | 76 [ 67 | 58 | 51 | 45

50 180 | 148 1127 [ 120 | 95 | 84 | 73 | 64 | 56

60 e l1s2 [ [11a 101 | 87 [ 77 | 8

70 178 | 154 | 133 | 117 [ 102 90 | 79

80 176 | 152 | 134 | 116 | 102 { 90

90 171 {151 | 131 | 115 | 101

100 190 | 168 | 145 | 128 | 113

110 185 | 160 | 141 | 124

120 174 | 153 | 135

130 189 | 166 | 147

140 179 | 158
£ 150 169
1160 180
1 1o

180

190

200

210

220

230

240

250

260

270

280

290

300

Vel., fps [1.00{1.25(1.50{1.75(2.00|2.25|2.50(2.75]3.00(3.253.50]3.75]4.00
Depth, ft. 10.5 |0.5 [0.6 |0.6 |0.7 |0.7 |0.7 |0.8 |0.8 |0.8 |0.8 |0.8 |0.8
20 J128]99 |78 |65 |55 |45 |39 |34 |30 |26
30 149 1117 | 98 | 82 | 68 | 59 | 51 | 45 | 39 | 34 | 30 | 27
40 130 {109 | 91 | 78 {68 | 59 | 52 | 46 | 40 | 36
50 136 [ 114 ] 98 | 86 | 74 | 66 | 57 | 51 | 45
60 ] 136 | 118 [ 103 ] 89 | 79 [ 69 | 61 | 54
70 137 ] 120 | 104 | 92 | 80 | 71 | 63
80 137 118 l10s5{ 91 | 81|72
90 133 | 18 {103 91 | 80
100 148 | 131 [ 124 | 101 ] 89
110 144 | 126 | 111 | 98
120 137 | 121 | 107
130 149 | 131 | 116
140 141 | 125
g 150 134
| 160 143
<1 10
180
190
200
210
220
230
240
250
260
270 | |
280 |
290
300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.

1G-/-SH



GB/YLIL ‘L-SH OHON W43

Parabolic Waterway Design Chart |

Capacity Retardance= B

Velocity Retardance= D

DesignGrade=9.0%

Top Widths (feet) and Depths with FREEBOARD

Top Widths (feet) and Depths with NO FREEBOARD

Vel., fps |1.00/1.25]1.50{1.75]2.00[2.25]2.50{2.75/3.003.25|3.50{3.754.00 vel., fps }1.00|1.25/1.50|1.75[2.00]2.25[2.50|2.75(3.00|3.25/3.50(3.754.00
Depth, ft. J0.9 {1.0 {1.0 1.1 {1.1 {1.2 {1.2 [1.2 1.2 |1.3 [1.3 [1.3 |1.3 Depth, ft. Jo.4 |0.5 [0.5 [0.6 [0.6 |0.7 [0.7 [0.7 0.7 |0.8 0.8 [0.8 [0.8
20 195 [148 |113 |92 |76 |64 |53 |48 [40 |35 20 132 {104 |81 168 |57 |49 |41 |37 |31 |28
30 169 | 139 | 114 | 96 [ 80 | 71 | 60 | 63 | 46 | 40 | 36 30 122 102 {85 | 73 | 61 | 55 | 47 | 41 [ 36 | 32| 29
40 185 | 151 | 128 | 106 | 95 | 80 | 71 | 62 | 54 | 49 40 136 | 114 | 97 | 81 | 73 | 62 1 55 | 48 | 42 | 38
50 189 {161 1133111911011 89 L 77 [ 67 | 61 50 142 11221102 92 | 78 | 69 | 60 [ 53 | 48
60 1931159 | 143 [ 121 {106} 93 | 81 | 73 60 146 | 122 | 110 { 93 | 82 | 72 | 63 | 57
70 186 | 167 | 141 1124 {1081 94 | 85 70 142 1128 | 109 | 96 | 84 | 74 | 67
80 191 | 161 | 142 | 124 | 108 | 97 80 146 | 124 {110 | 96 | 84 | 76
90 181 | 159 | 139 | 121 | 109 90 140 | 124 [ 109 ] 95 | 86
100 177.1 185 | 135 | 121 100 137 [ 121 1105 | 95
110 170 | 148 | 133 110 133 | 116 | 105
120 186 | 161 | 145 120 145 | 126 | 114
130 175 | 158 130 137 | 124
140 188 | 169 140 147 {133
@ 150 181 o 150 142
I ] 1 160
S 10 1 1
180 180
190 190
200 200
210 210
220 220
230 230
240 240
250 250
260 260
270 270
280 280
290 290
300 300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD" chart includes 0.5 foot freeboard.

2G-L-SH



G6/7L/L ‘L¥-SH SOHON W43

 Parabolic Waterway Design Chart |

Capacity Retardance=B
Velocity Retardance= D

Top Widths (feet) and Depths with FREEBOARD

Design Grade= 10.0

Top Widths (feet) and Depths with NO FREEBOARD

1

Vel., fps §1.00/1.25]1.50]1.75]2.00|2.252.50[2.75[3.00|3.253.50 |3.754.00
Depth. ft. J0.9 1.0 [1.0 J1.1 |11 [1.1 1.2 [1.2 |12 {12 |12 J1.3 [1.3
20 198151 {120 {96 |80 |68 |58 {50 |44 {38 |34
30 179 [ 143 120 {100 | 87 | 75 | 65 | 57 | 51 | 44 | 39
40 191 | 159 | 135 {116 | 100 | 87 | 76 | 68 | 58 | 52
50 199 1169 [ 145 11251109} 96 | 85 | 73 | 64
60 173 | 149 | 130 {115 | 101 | 88 | 77
70 174 {152 | 134 | 118 | 102 | 90
80 174 | 153 | 135 | 117 | 103
90 195 | 172 | 152 | 131 [ 116
100 191 | 169 | 146 | 129
110 186 | 161 | 142
120 175 | 155
130 190 | 168
140 180
g 150 193
> |__160
1 1
180
190
200
210
220
230
240
250
260
270
280
290
300

vel., fps §1.00(1.25]/1.50[1.75(2.00[2.25]2.502.75|3.00]3.253.50]3.75[4.00
pepth, ft. 0.4 0.5 [0.5 0.6 [0.6 0.6 [0.7 [0.7 [0.7 [0.7 |0.7 |0.8 |0.8
20 M133{105 |85 |70 159 {51 |4a {38 |33 |29 [ 26
30 128 | 104 | 89 | 76 | 66 | 57 | 50 | 44 | 39 | 34 | 30
40 139 118 | 101 { 88 | 76 | 66 | 59 | 52 | 45 | 40
50 148 1 127 11101 95 | 83 | 74 | 65 | 57 | 50
60 131 {114 [ 100 | 88 | 78 | 68 | 60
70 133 | 116 {103 ] 91 | 79 | 70
80 133 ] 118 | 104 | 91 | 80
90 149 | 132 | 117 [ 102 ] 90
100 147 [ 130 { 113 | 100
110 143 | 125 | 110
120 136 | 120
130 147 | 130
140 140
z 150 150
| 160
1 o
180
190
200
210
220
230
240
250
260
270
280
290
300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance. Depth (D) is based on capacity retardance. The "with FREEBOARD” chart includes 0.5 foot freeboard.

€6-1-SM



KS-7-54

Parabolic Waterway Design Chart
Annually Vegetated

Capacity Retardance = C
Velocity Retardance = E

Design Grade = 0.1 %

Top Widths (feet) and Depths with NO FREEBOARD
vel., fps 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
Depth. ft. 1.5 1.8 1.9 2.1 2.3 2.5 2.7 2.9 3.1
0] 117 57 33
0] 175 86 50 33
40 115 67 44 o3
50 143 83 55 39
60 100 66 47 34
70 117 77 55 40
80 133 88 63 46 34
90 150 99 71 51 38 30
100 110 78 57 42 3
110 121 86 63 46 36 30
120 132 94 68 51 40 33
130 143 102 74 55 43 36
140 110 80 59 47 38
@ 150 118 86 64 50 41
© 160 125 92 68 53 44
i 170 133 97 72 57 47
180 141 103 76 60 50
190 149 109 81 63 52
200 114 85 67 55
210 120 89 70 58
220 126 93 74 61
230 132 98 77 64
240 137 102 80 66
250 143 106 84 69
260 149 111 87 72
270 115 90 75
280 119 94 77
290 123 97 80
300 128 100 83

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance.

Depth (D) is based on capacity retardance. No freeboard has been added to the design depths.

EFM Notice KS-41, 7/14/95



KS-7-55

Parabolic Waterway Design Chart
Annually Vegetated

Capacity Retardance
Velocity Retardance

I
O

1}
m
o

Design Grade = 0.2 %

Top Widths (feet) and Depths with NO FREEBOARD
Vel., fps 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
Depth, ft. 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.2
20 83 49 32
30 125 74 48 35
40 99 65 . 46 35
50 123 81 58 43 33
60 148 97 70 52 40 3l
70 113 81 61 46 36
80 129 93 69 53 41 33
90 145 104 78 60 46 37
100 116 87 67 51 41
110 128 95 73 57 45
120 139 104 80 62 49
130 113 86 67 53
140 121 93 72 58
o 150 130 100 77 62
© 160 139 106 82 66
< 170 147 113 87 70
180 120 93 74
190 126 98 78
200 133 103 82
210 140 108 86
220 146 113 90
230 118 94
240 123 99
250 129 103
260 134 107
270 139 111
280 144 115
290 149 119
300 123

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance.

Depth (D) is based on capacity retardance. No freeboard has been added to the design depths.

EFM Notice KS-41, 7/14/95



KS-7-56

Parabolic Waterway Design Chart
Annually Vegetated

Capacity Retardance = C
Velocity Retardance = E D

Design Grade = 0.3 %

Top Widths (feet) and Depths with NO FREEBOARD
vel., fps 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
Depth, ft. 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
20 102 62 41
30 93 61 44 32
40 124 82 | s8 43 34
50 102 73 54 42 33
60 123 87 65 51 40 32
70 143 102 75 59 47 37
80 116 86 68 54 43
90 131 97 76 60 48
100 145 108 84 67 54
110 118 93 73 59
120 129 101 80 64
130 140 110 87 70
140 118 94 75
@ 150 127 100 80
© 160 135 107 86
< 170 143 114 91
180 120 96
190 127 102
200 134 107
210 140 112
220 147 118
230 123
240 128
250 134
260 139
270 144
280 150
290
300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance.

Depth (D) is based on capacity retardance. No freeboard has been added to the design depths.

EFM Notice KS-41, 7/14/95



KS-7-57

Parabolic Waterway Design Chart
Annually Vegetated

Capacity Retardance = C
Velocity Retardance = E 0

Design Grade = 0.4 %

Top Widths (feet) and Depths with NO FREEBOARD
Vel., fps 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
Depth, ft. 1.0 1.1 1.2 1.3 1.3 1.4 1.5 1.6
20 117 73 48 34
30 109 72 51 38 30
40 146 9 68 51 40 32
50 119 85 64 49 40 32
60 143 102 76 59 48 38
70 119 89 69 56 45
80 136 102 79 64 51
90 115 89 72 58- -
100 127 99 80 64
110 140 108 89 70
120 118 97 77
130 128 105 - 83
140 138 113 89
@ 150 148 121 9%
© 160 129 102
< 170 137 109
180 145 115
190 121
200 128
210 134
220 141
230 147
240
250
260
270
280
290
i 300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance.

Depth (D) is based on capacity retardance. No freeboard has been added to the design depths.

EFM Notice KS-41, 7/14/95



KS-7-58

Parabolic Waterway Design Chart
Annuall

Capacity Retardance = C

Vegetated

Velocity Retardance = E b

Design Grade = 0.5 %

Top Widths (feet) and Depths with NO FREEBOARD

vel.. fps 0.5 0.75 | 1.00 1.25 1.50 1.75 2.00 | 2.25 2.50
Depth, ft. 0.9 1.0 1.1 1.2 1.2 1.3 1.4 1.4
20 131 81 55 39
30 122 82 59 0 34
40 109 78 58 45 3 30
50 137 98 72 56 45 37
60 117 86 67 54 44
70 137 101 78 63 52
80 115 90 72 59
90 130 101 81 67
100 144 112 90 74
110 123 99 81
120 134 108 89
130 146 117 9%
140 126 104
o 150 136 111
° 160 145 118
< 170 126
180 133
190 141
200 148
210
220
230
240
250
260
270
280
290
300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance.

Depth (D) is based on capacity retardance. No freeboard has been added to the design depths.

EFM Notice KS-41, 7/14/95



KS-7-59

Parabolic Waterway Design Chart
Annually Vegetated

Capacity Retardance = C
Velocity Retardance = E

Design Grade = 0.6 %

Top Widths (feet) and Depths with NO FREEBOARD

vel., fps 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
Depth. ft. 0.8 1.0 1.0 1.1 1.1 1.2 1.3 1.3

20 145 %0 60 44 32

30 135 90 65 47 37 30

40 121 87 63 50 39 33

50 109 79 62 49 41

60 131 95 75 59 49

70 110 87 69 58

80 126 99 79 66

90 142 112 89 74 .

100 124 99 82

110 137 108 90

120 149 118 99

130 128 107

140 138 115
@ 150 . 148 123
© 160 131
< 170 140

180 148

190

200

210

220

230

240

250

260

270

280

290

300

Top Width (T) is based on capacity retardance, using the shape factor determined by the velocity retardance.

Depth (D) is based on capacity retardance. No freeboard has been added to the design depths.

EFM Notice KS-41, 7/14/95



N[

Q = flow rate (cfs)

V = velocity (fps)

A = area (ft2 )

S = waterway grade (f#/ft)
D = flow depth (f?)

T = top width (ff)

P = wetted perimeter (f7)
R = hydraulic radius (ff)
M = parabolic shape factor

n = Manning’s coefficient of roughness

Equations
1486 2 1
Q=——AR3S§?
n
=—TD
8D?
P=
T+ 3T
et
P

KS-7-60

Miscellaneous Parabolic Waterway

Design Equations

Notes on Parabolic Waterway Charts

1. Velocity Retardance is used to determine

parabolic shape factor.

. Capacity Retardance is used to

determine depth.

. Depths shown in the table with

FREEBOARD, shown on pages with
“Parabolic Waterway Design Chart”,
include 0.5 foot freeboard.

. Depths shown in the table with NO

FREEBOARD, shown on pages with
“Parabolic Waterway Design Chart”, do
not include any amount of freeboard.

. Depths shown on pages with “Parabolic

Waterway Design Chart - Annually
Vegetated” do not include any amount
of freeboard.

——
S —— —

EFM Notice KS-41, 7/14/95



	Trapezoidal Waterway Design Chart
	Trapezoidal Waterway Design Chart Annually Vegetated
	Miscellaneous Trapezoidal Waterway Design Equations
	Parabolic Waterway Design Chart
	Parabolic Waterway Design Chart Annually Vegetated
	Miscellaneous Parabolic Waterway Design Equations



