





























































































































































































































v.9.96

Find maximum half street flow (depth should not exceed curb
height). Note crown height is control for half street flow for
most streets.

See Table 5-1 (a portion gf street capacity tables) maximum
conveyance number is Q/S’ (discharge divided by square root of
the street slope), which is 290.0 to top of curb.

0.5

.101 290.

Q/s T = 290.0

0.5
Therefore QMax = 290.0 (S ) = 290.0 (.1) = 29.0 CFS
| I
| OCEMA Street Half Width = 16|
| STREET FLOW TABLES Street Curb = A2-6"|
I I
| Flow Flow Flooded Widths Maximum S Conveyance|
| Depth Area Street Parkway for YV=6 0/g%"5 |
| £t sgft ft ft |
I I
| 0.40 2,2 15.9 0.0 0.319 59.7 ]
I I
| EXCEEDS CROWN |
I I
| 0.41 4.8 32.0 0.0 0.280 133.4 |
| 0.42 5.1 32.0 0.0 0.245 148.4 |
| 0.43 5.5 32.0 0.0 0.216 164.0 |
| 0.44 5.8 32.0 0.0 0.191 180.3 |
| 0.45 6.1 32.0 0.0 0.170 197.1
| 0.46 6.4 32.0 0.0 0.152 214.6 |
| 0.47 6.7 32.0 0.0 0.137 232.6 |
| 0.48 7.1 32.0 0.0 0.123 251.2 |
| 0.49 7.4 32.0 0.0 0.112 270.3 |
| 0.50 7.7 32.0 0.0 0 0 |
I I

Note: If street capacity is less than required Q from hydrology
report then upstream inlet is required.

Table 5-1
Partial Street Capacity Table

Check Split in Street Flow Example:

Given Q = 1C CFS

0. 0.5
S > = 0.1 Q/s = 100

Note: Table shows that crown is exceeded. Review of table above
shows flow begins to exceed the crown at a conveyance factor of
59.7
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0.5']]

0

Therefore at Q = 59.7 (S
could flow over crown at 5.97 CFS.

.5

) =

2 x 5.97 = 11.94 is larger than 10 CFS. So one side of street
carries 5.97 CFS and one side carries 10 - 5.97 = 3.03 CFS.

Caution must be exercised in
design provides for no split

Check Velocity Depth Product

split flow assumptions. A better
flows.

(Y x V) Example:

Maximum allowable YV product is

Q/So'5 = 5.97/.1 =

From table

59.70

Area = 2.2 ft. then: V =

From table depth(Y)
Y xV =0.40 (2.71)
or from "maximum S"
therefore OK.

= 1.08

column, maximum street slope is 0.319 > 0.01

6.

5.97/2.2 = 2.71 FPS

0.40’

which is less than 6, therefore OK

59.7 (.1) = 5.97 CFS. Street flow

€ STREET
3p’
16' _ 16' _ -
| 2 SQFT °
| AREA=2.2 SQ |
' N T
. T @
| Sy ©
I
Q=3.03 CFS | Q=5.97 CFS

l

Figure

5-5

Note: The table contains a VY product in the form of maximum
street slope, this maximum slope from this table is 0.319 to give
a flow depth times depth product,

value.

this is to be used as check
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4. Inlet sizing
From example above depth in street is 0.40’ which is one of the
required inputs into inlet tables.
5. Right-of-Way Flow capacity or 100-vear capacity analysis
Given street = 32’ (half width = 16') S = 1% = 0.01
0.5
S = 0.1
; 0.5
Conveyance factor at right-of-way = Q/S = 561.0
; 0.5, 0.5
Street capacity = (Q/S )S
= 561.0 x .1 = 56.1 CFS
E. Superelevation
1. General
The design of curved hydraulic sections having free water
surfaces should include allowances for superelevation. The usual
application is at curb returns.
2. Channels Superelevation
The following equations can be used to determine superelevation
for single isolated curves.
SUBCRITICAL SUPERCRITICAL
SECTION VELOCITY VELOCITY
e_Vyb e__Vzb
Rectangular “2gR ~ gR
_1.2V9 (b+22D) e_1.3V{/(b+22D)
Trapezoidal - 2gR h gR
"e" is the rise in water surface above mean depth in an
equivalent straight reach.
Trapezoidal coefficients include 20 and 30 percent safety
factors.
3. Street Superelevation

The inclusion of superelevation in supercritical street flows
should not be construed to mean ready acceptance for this type of
design.

Superelevation in streets will usually require an inlet to pick
up drainage and reduce cross flows. The inlet should be placed
before a zero grade exists in cross slope of the street.



OCEMA Street Half width = 14’
STREET FLOW TABLES Curb Type = A2-6"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S**.5
Tt sqft ft £t Y*V=6
0.20 03 4.1 0.0 3.933 3158
0.21 0.3 4.7 0.0 3.440 4.6
0.22 0.3 5.3 0.0 2.980 5i:5
0.23 0.4 5.8 0.0 7 SYal 6.5
0.24 055 6.4 0.0 202715 7.8
OR25 0.5 750 0.0 457912 Sy
0.26 0.6 7.6 0.0 1.654 10.8
0.27 0.7 8.2 0.0 1.436 27
0.28 0.8 8.8 0.0 1.251 14.7
0.29 0.9 9.4 0.0 1.094 87560
030 150 10.0 0.0 0.961 19SS
0.31 n g b 10.6 0.0 0.847 212803
0.32 12 T2 0.0 0.750 2553
03313 a3 11.8 0.0 0.666 28.6
0.34 1.4 12.3 0.0 0.594 25l
0.35 55 528579 0.0 0.532 36.0
0.36 1557/ 13555 0.0 0.477 40.1
EXCEEDS CROWN
0.37 3.6 27.9 0.0 0.424 89.6
0.38 3.9 257689 0.0 0.364 TROMRSIS
03319 4.2 259 0.0 0.315 113.9
0.40 4.4 28.0 0.0 0.275 126.9
0.41 : ST 28.0 0.0 0.242 140.4
0.42 510 28.0 0.0 02183 154.5
0.43 553 28.0 0.0 0.190 169.1
0.44 5.6 28.0 0.0 0.169 184.2
0.45 5.8 28.0 0.0 0.152 199.8
0.46 6.1 28.0 0.0 0.136 216.0
0.47 6.4 28.0 0.0 0123 232.6
0.48 6.7 28.0 0.0 0.112 249.7
0.49 7.0 28.0 0.0 O 102 267 o7
0.50 T2 28.0 0.0 0.093 285.3
Bl ES T 0P O F CURB
0:51 755 28.0 (054 0.088 2908
0.52 T8 28.0 255 (0) 0.084 3057
0.53 8.1 28.0 1.4 0.080 324.4
0.54 8.4 28.0 19 0.076 3131857
0.55 8.8 28.0 2.4 0.073 35135 7
0.56 9.1 28.0 2009 0.069 369.4
0.57 9.4 28.0 3.4 0.066 385.8
0.58 9.8 28.0 3518 0.063 402.9
0.59 10.1 28.0 4.3 0.060 420.7
0.60 PORIS 28.0 4.8 0205 439.2
0.61 1059, 28.0 543 0.055 458.4
0.62 EESS 28.0 5.8 0.052 478.4
EXCEEDS RIGHT-OF-WAY

Street Capacity
a6 S Table 5-2



OCEMA Street Half Width = iS5
STREET FLOW TABLES Curb Type = A2-6"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S**.5
e sqft ft fe Y*V=6
0.20 0.3 4.1 0.0 SF19)313 3.8
0.21 0i:3 4.7 0.0 3.440 4.6
0.22 0.3 543 0.0 2.980 5£5
0.23 0.4 5.8 0.0 2573 655
0.24 0.5 6.4 0.0 21125 7.8
0.25 055 7.0 0.0 I Sk 952
0.26 0.6 726 0.0 1.654 10.8
0.27 0.7 8.2 0.0 1.436 28T
0.28 0.8 8.8 0.0 175258 14.7
0.29 0.9 9.4 0.0 1.094 17.0
0.30 3L (0] 10.0 0.0 0.961 ILE)E5
0.31 1Bk 10.6 0.0 0.847 2128643
0.32 1552 11.2 0.0 0.750 2553
0.33 1453 11.8 0.0 0.666 28.6
0.34 1.4 22103 0.0 0.594 3125l
0.35 1.5 1259 0.0 0.532 36.0
0.36 1.7 I35 0.0 0.477 40.1
0237 1.8 14.1 0.0 0.430 44.5
0.38 159 14.7 0.0 0.388 49.3
EXCEEDS CROWN
0.39 4.2 219859 0.0 0.342 3Lal(of, at
0.40 4.5 30.0 0.0 0.297 2355
0.41 4.8 30.0 0.0 0152159 13705
0.42 Sl 30.0 0.0 0.228 L%, 5 db
0.43 5.4 30.0 0.0 0.202 167.2
0.44 Si 30.0 0.0 0.179 182.9
0.45 6.0 30.0 0.0 0.160 i9I9%F2
0.46 6.3 30.0 0.0 0.144 216.0
0.47 6546 30.0 0.0 0.130 233.4
0.48 6.9 30.0 0.0 0. 117 258
0.49 a2 30.0 0.0 0.106 269.7
0.50 555 30.0 0.0 0.097 288.6
EXCEETDS TP OF CURB
0.51 7.8 30.0 0.5 0.092 302.2
0.52 8.1 30.0 1.0 0.087 316.4
0353 8.4 30.0 1.4 0.083 331.4
0.54 8.8 30.0 59 0.079 347.0
0.55 9! 30.0 2.4 0.075 BI613I2
0.56 9D 30.0 2519 0.071 380.2
0.57 9.8 30.0 3.4 0.067 BIONS
0.58 10.2 30.0 3.8 0.064 416.2
0.59 10.6 30.0 4.3 0.061 435.3
0.60 Aka £ 0] 30.0 4.8 0.058 455.1
0. 61 11.4 30.0 53 0.055 475.7
0.62 11.8 30.0 5.8 0.053 497.0
0.63 2812 30.0 6.2 0.050 SAN9ESL
0.64 12.6 30.0 357 0.048 542.0
.-EXCEEDS RIGHTS -OF-WAY

Street Capacity
WS )E » Table 5-2



OCEMA Street Half Width = Ji61
STREET FLOW TABLES Curb Type = A2-6"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S**.5
fe sqft £ ft Y*V=6 ]
0.20 0.3 4.1 0.0 31933 358
0.21 0.3 4.7 0.0 3.440 4.6
0.22 0.3 543 0.0 2.980 5.5
0.23 0.4 5.8 0.0 251571 6.5
0.24 0.5 6.4 0.0 2002555 7.8
0.25 0::15 7.0 0.0 15594142 982
0.26 0.6 7.6 0.0 1.654 10.8
0.27 0.7 8.2 0.0 1.436 A7
0.28 0.8 8.8 0.0 152158 14.7
0.29 )& 9.4 0.0 1.094 1:7:.50
0.30 15510 10.0 0.0 0.961 19.5
0.31 b ket £ 10.6 0.0 0.847 223
0.32 15012 a7 0.0 0.750 25.3
0.33 L3 11.8 0.0 0.666 28.6
0.34 1.4 152503 0.0 0.594 32l
0.35 1.5 d'2:59 0.0 0515312 36.0
0.36 1k ) 135 0.0 0.477 40.1
0.37 1.8 14.1 0.0 0.430 44 .5
0.38 259 14.7 0.0 0.388 49.3
0.39 2otk 15.3 0.0 0.351 54.3
0.40 202 15.9 0.0 0.319 519777
EXCEETDS CROWN
0.41 4.8 8210 0.0 0.280 133.4
0.42 Sak 32.0 0.0 0.245 148.4
0.43 55 32.0 0.0 0.216 164.0
0.44 5.8 32.0 0.0 01591 180.3
0.45 6.1 32.0 0.0 0.170 159571
0.46 6.4 312010 0.0 0.152 214.6
0.47 ot 32.0 0.0 OF 1537 232.6
0.48 Tl 32.0 0.0 OR213 2158552
0.49 7.4 3250 0.0 )5y akabos 270.3
0.50 e 22010 0.0 0.101 290.0
EXCEETDS T O P O F CURB
(05 ak 8.0 32.0 0515 0.096 304.8
0.52 8.4 320 1.0 0.091 : 320.2
0.53 8.7 32.0 1.4 0.086 336.3
0.54 Ll ha 32.0 1L 5] 0.081 35350l
0.55 9.4 32.0 2.4 0.077 370.6
0.56 9.8 32.0 2119 0.073 388.8
0.57 10.2 3250 3.4 0.069 407.7
0.58 1056 32.0 378 0.065 427.3
0.59 3La 50) 32.0 4.3 0.062 447.7
0.60 11.4 32.0 4.8 0.059 468.8
0.61 11.8 32.0 53 0.056 490.7
0.62 24 2 2250 5.8 0.053 5133
0.63 IL7a s 32.0 6.2 0.051 536%8
0.64 13554 32.0 6.7 0.048 561.0
EXCEEDS RIGHT -OF -WAY

Street Capacity
WS S)E Table 5-2



OCEMA Street Half wWidth = A7

STREET FLOW TABLES Curb Type = A2-6"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S**.5

ft sqft ft £t Y*V=6
0.20 O3 4.1 0.0 31191313 3.8
0.21 053 4.7 0.0 3.440 4.6
0.22 0.3 S5E) 0.0 2.980 5.5
0.23 0.4 5.8 0.0 21571 6.5
0.24 0.5 6.4 0.0 74 2L 7.8
0.25 0.5 760 0.0 iiesi9s2 5
0.26 0.6 716 0.0 1.654 10.8
0.27 0.7 8.2 0.0 1.436 12.7
0.28 0.8 8.8 0.0 1.251 14.7
0.29 019 9.4 0.0 1.094 117/ 6500)
0.30 150 10.0 0.0 0.961 1955
0.31 abeaal 10.6 0.0 0.847 A% &
0.32 a7 17102 0.0 0.750 215983
0.33 1753 11.8 0.0 0.666 28.6
0.34 1.4 2103 0.0 0.594 B2¢erl.
0.35 1.5 12.9 0.0 0.532 36.0
0.36 3L05) 13.5 0.0 0.477 40.1
0.37 158 14.1 0.0 0.430 44.5
0.38 159 14.7 0.0 0.388 49.3
0.39 201 15.3 0.0 0.351 54.3
0.40 2082 15.9 0.0 0.319 59.7
0.41 2.4 615 0.0 0.291 65.5
EXCEEDS CROWN
0.42 2 34.0 0.0 0.264 143.5
0.43 565 34.0 0.0 0.231 159.6
0.44 5.8 34.0 0.0 0.204 357,613
0.45 6.2 34.0 0.0 0.181 19356
0.46 6155 34.0 0.0 0.161 211.6
0.47 6159 34.0 0.0 0.145 230.2
0.48 o2 34.0 0.0 0.130 249.5
0.49 755 34.0 0.0 0.117 269.3
0.50 7.9 34.0 0.0 0.106 289.8
EXCEEDS 2tl {0 he OF CURB
0.51 8.2 . 34.0 0.5 0.100 305.6
0.52 8.6 34.0 1.0 0.094 322.2
0.53 8.9 34.0 1.4 0.089 339.4
0.54 9.3 34.0 5459 0.084 357.3
0.55 Sl 34.0 2.4 0.079 375.9
0.56 1051 34.0 219 0.075 3953
0.57 10.5 34.0 3.4 0.071 415.4
0.58 10.9 34.0 3.8 0.067 436.2
T 0.59 akat, & 34.0 4.3 0.063 457.8
0.60 153 .8 34.0 4.8 0.060 480.2
0.61 19252 34.0 543 0.057 503.4
0.62 12.6 34.0 5.8 0.054 527.3
0.63 aLeseal 34.0 6.2 0.051 5525, 1
0.64 f3TN6 34.0 507 0.049 577.6
EXCEETDS RIGHT-=-=0F--WAY

Street Capacity
WS Table 5-2



OCEMA Street Half Width = 18

STREET FLOW TABLES Curb Type = A2-6"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S** .5

ft sqft &t ft Y*V=6
0.20 0.3 4.1 0.0 31,19/3)3 3.8
0.21 073 4.7 0.0 3.440 4.6
0.22 0.3 553 0.0 2.980 5.5
0.23 0.4 5.8 0.0 288 SHIEL 6.5
0.24 0.5 6.4 0.0 202115 738
0.25 0.5 7.0 0.0 1.912 952
0.26 0.6 7.6 0.0 1.654 10.8
0.27 0.7 8.2 0.0 1.436 152457,
0.28 0.8 8.8 0.0 12158 14.7
0.29 0=ig 9.4 0.0 1.094 87650
0.30 0 10.0 0.0 0.961 119555
03 Al 10.6 0.0 0.847 22.3
0.32 1.2 LT, 2 0.0 057150 2583
0.33 1.3 11.8 0.0 0.666 28.6
0.34 1.4 2 0.0 0.594 B2l
0.35 Aicibat: 12.9 0.0 DIN5312 36.0
0.36 AT 1355 0.0 0.477 40.1
037 algsd 14.1 0.0 0.430 44 .5
0.38 L4 S 14.7 0.0 0.388 49.3
0.39 201 153 0.0 0351 54.3
0.40 2 15.9 0.0 0} &Jall] 59.7
0.41 2.4 65 0.0 05291 65.5
0.42 2.6 akg/ ol 0.0 0.265 71.5
0.43 2.8 LT/ 57 0.0 0.243 78.0
EXCEEDS CROWN
0.44 59 36.0 0.0 0.218 alizjaksak
0.45 6.2 36.0 0.0 0193 188.9
0.46 6.6 36.0 0.0 9 ak7/ 7 2107:53
0.47 6.9 36.0 0.0 053 226.5
0.48 iy & 36.0 0.0 O34T 246.3
0.49 o 36.0 0.0 0.124 266.7
0.50 8.0 36.0 0.0 0.112 287.8
EXCEETDS T 0P O F CRUSRSE
0.51 8.4 36.0 05 0105 304.7
0.52 8.8 36.0 3150 0.098 322.3
0553 9L 36.0 1.4 0.092 340.6
0.54 9515 36.0 .25 0.087 359.6
0.55 99 36.0 2.4 0.082 37953
0.56 10.4 36.0 268 0.077 399.8
0557 10.8 36.0 3.4 0.073 421.0
0.58 2 36.0 358 0.069 443.0
0.59 18157 36.0 4.3 0.065 465.8
0.60 520k 36.0 4.8 0.061 489.4
0.61 12716 36.0 513 0.058 513.8
0.62 5380 36.0 5518 0.055 539.0
0.63 13595 36.0 6.2 0.052 565.0
0.64 14.0 36.0 6ial 0.049 5195110
0.65 14.5 36.0 752 0.047 619.6
0.66 550 36.0 710 0.044 648.2
EXCEETDS RIGHTS -OF -WAY

Street Capacity
4 96 Table 5-2



OCEMA Street Half Width = 19¥

STREET FLOW TABLES Curb Type = A2-6"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S** .5

£t sqft ft ft Y*V=6
05210 053 4.1 0.0 351933 358
0.21 0B 4.7 0.0 3.440 4.6
0.22 0.3 553 0.0 2.980 545
0.23 0.4 5.8 0.0 208 Syl 6155
0.24 0.5 6.4 0.0 20215 7.8
0.25 0.5 75410 0.0 1k Sakg OR2
0.26 0.6 7.6 0.0 1.654 10.8
027 0.7 8.2 0.0 1.436 45287,
0.28 0.8 8.8 0.0 15251 14.7
0.29 079 9.4 0.0 1.094 17.0
0.30 11510 10.0 0.0 0.961 19.5
0.31 1l sal 10.6 ‘0.0 0.847 22553
0, S 1h o2 akal 7 0.0 0.750 25513
0.33 153 11.8 0.0 0.666 28.6
0.34 1.4 12.3 0.0 0.594 32.1
0.35 1.5 528819 0.0 0.532 36.0
0.36 3. 1355 0.0 0.477 40.1
0.37 198 14.1 0.0 0.430 44 .5
0.38 1.9 14.7 0.0 0.388 49.3
0.39 20Tl 1i5E03 0.0 0:9351: 54.3
0.40 252 Ji5119 0.0 0.319 59.7
0.41 2.4 16.5 0.0 0.291 65.5
0.42 2146 171 0.0 0.265 TGS
0.43 208 1757 0.0 0.243 78.0
0.44 2809 18.2 0.0 052213 84.8
0.45 Sl 18.8 0.0 0.205 99
EXCEEDS CROWN
0.46 6.6 38.0 0.0 05 JLE! 200k, 7/
0.47 7410 38.0 0.0 0.163 221.3
0.48 7.4 38.0 0.0 0.146 241.7
0.49 7.8 38.0 0.0 O3 262.7
0.50 8.1 38.0 0.0 0118 284.4
EXCEETDS T O P OF CURB
(0555 8 8.5 38.0 0.5 0f 0 ka {0 302.2
0.52 BE0 38.0 1.0 0.103 320.7
0.53 953 38.0 1.4 0.096 340.0
0.54 2ol 38.0 ahs Ly 0.090 360.0
055 10.2 38.0 2.4 0.085 ; 380.8
0.56 10.6 38.0 2819 0.079 402.3
0,57 aka b (o) 38.0 3.4 0.075 424.7
0.58 S 38.0 3.8 0.070 447.8
ORI59 4459 38.0 4.3 0.066 471.7
0.60 1254 38.0 4.8 0.063 496.5
0.61 52859 38.0 553 0.059 522.0
0.62 13.4 38.0 5.8 0.056 548.5
0.63 13:69 38.0 6.2 0.053 B5 T
0.64 14.4 38.0 Su7 0.050 603.9
065 14.9 38.0 2 0.047 6132749
0.66 15.4 38.0 Tl 0.045 662.8
EXCEEDS RIGHT -OF-WAY

Street Capacity
ASOR96 Table '5-2



OCEMA Street Half wWidth = 20’
STREET FLOW TABLES Curb Type = A2-6"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S** .5
ft sqft £t ft Y*V=6
0.20 023 4.1 0.0 39313 3.8
021 0.3 4.7 0.0 3.440 4.6
0.22 053 5.3 0.0 2.980 5.5
0.23 0.4 5.8 0.0 255741 645
0.24 (055 6.4 0.0 25205 7.8
01525 0.5 7.0 0.0 1L o &)alol 92
0.26 0.6 7.6 0.0 1.654 10.8
0.27 0.7 8.2 0.0 1.436 1L 7)
0.28 0.8 8.8 0.0 1552151 14.7
0.29 0.9 9.4 0.0 1.094 1750
0.30 1.0 10.0 0.0 059,611 aLCISE
0.31 151 10.6 0.0 0.847 22803
0.32 52 11.2 0.0 0.750 2543
0.33 1k 11.8 0.0 0.666 28.6
0.34 1.4 12403 0.0 0.594 325
0.35 1%5 12.9 0.0 0.532 36.0
0.36 1.7 13.5 0.0 0.477 40.1
0.37 158 14.1 0.0 0.430 44.5
0.38 15658 14.7 0.0 0.388 49.3
0.39 2L 11553 0.0 0.351 54.3
0.40 202 15.:9 0.0 0.319 59.7
0.41 2.4 1655 0.0 0.291 6555
0.42 2.6 L7eN1 0.0 0.265 7/abn s
0.43 2.8 1177 57 0.0 0.243 78.0
0.44 2509 18.2 0.0 0.223 84.8
0.45 3l 18.8 0.0 0.205 a2
0.46 353 19.4 0.0 0.188 9=
EXCEEDS CROWN
0.47 TS0 40.0 0.0 0.173 215.0
0.48 7.4 40.0 0.0 0.155 235.7
0.49 7.8 40.0 0.0 0.138 257002
0.50 8.2 40.0 0.0 0.124 279.4
EXCEEDS TSR O F CURB
0.51 8.6 40.0 0.5 0.116 298.1
0.52 9.0 40.0 1.0 0.108 32705
0.53 9IS 40.0 1.4 0.100 ST
0.54 9.9 40.0 sL5e) 0.094 358.7
055 10.3 40.0 2.4 0.088 380.4
0.56 10.8 40.0 2509 0.082 403.0
0.57 8502 40.0 3.4 0.077 426.3
0.58 1107 40.0 3.8 0.072 450.5
0$59 122 40.0 4.3 ‘0.068 47555
0.60 2807 40.0 4.8 0.064 501.4
0.61 13.2 40.0 53 0.060 528.1
0.62 L3 40.0 5.8 0.057 555
0.63 14.2 40.0 6.2 0.054 584.2
0.64 14.8 40.0 6.7 0.051 6153155
0.65 1543 40.0 a2 0.048 643.8
0.66 15.8 40.0 T5T 0.046 675.0
EEXECRES RIS R I GEBST: = s 0L B =t WA

Street Capacity
VOB O6 Table 5-2



OCEMA Street Half Width = 21
STREET FLOW TABLES Curb Type = A2-6"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S** .5
£t sqft :3{e £ Y*V=6
0.20 0.3 4.1 0.0 349313 3.8
05211 053 4.7 0.0 3.440 4.6
022 0.3 53 0.0 2.980 545
05213 0.4 5.8 0.0 25557 6195
0.24 0+5 6.4 0.0 2920°5 7.8
0525 0.5 7.0 0.0 539152 O
0.26 0.6 7286 0.0 1.654 10.8
0.27 0.7 8.2 0.0 1.436 12.7
0.28 0.8 8.8 0.0 15,251 14.7
0.29 0.9 9.4 0.0 1.094 17°..0
0.30 3L (0] 10.0 0.0 0. 9611 19.5
0.31 alisa b 10.6 0.0 0.847 22.3
0.32 152 11.2 0.0 0.750 25.3
0.33 4703 11.8 0.0 0.666 28.6
0.34 1.4 12.3 0.0 0.594 325,73
035 155 12019 0.0 0.532 36.0
0.36 1.7 1355 0.0 0.477 40.1
037 1.8 14.1 0.0 0.430 44.5
0.38 1519 14.7 0.0 0.388 49.3
0.39 2.1 15,3 0.0 0.351 54.3
0.40 2.2 11559 0.0 013159 597
0.41 2.4 1615 0.0 0.291 65.5
0.42 2.6 AN7ise 0.0 0.265 7/ab5
0.43 2.8 1L/ 57 0.0 0.243 78.0
0.44 2019 18.2 0.0 0.223 84.8
0.45 3ol 18.8 0.0 0.205 SaLGE
0.46 3.3 19.4 0.0 0.188 9945
0.47 345 20.0 0.0 0.174 107.4
0.48 257 20.6 0.0 0.161 TS
EXCEEDS CROWN
0.49 7.8 42.0 0.0 0.147 250.4
0.50 8.3 42.0 0.0 0.132 27351
EXCEETDS T OFP OF CURB
Q51 S/ 42.0 0.5 O A22 29255
0.52 oot 42.0 0 (O)akaLes 312.8
0.53 9Ri6 42.0 1.4 0105 333.8
0.54 10.0 42.0 1.9 0.098 315557
0.55 10.5 42.0 2.4 0.091 378.3
0.56 IORSY 42.0 219 0.085 401.8
04517 11.4 42.0 3.4 0.080 426.2
0.58 b e 42.0 3.8 0.075 451.3
0559 12.4 42.0 4.3 0.070 477 .4
0.60 8209 42.0 4.8 0.066 504.3
0.61 13545 42.0 543 0.062 5320
0.62 14.0 42.0 5.8 0.058 560.8
0.63 14.5 42.0 6.2 0.055 590+5
0.64 Al 42.0 6.7 0.052 621.0
0.65 15156 42.0 Tiei2 0.049 652.4
0.66 162 42.0 il 0.046 684.8
EXCEEDS RIGHT-OF-WAY

Street Capacity
UANONS & Table 5-2



OCEMA Street Half Width = 224
STREET FLOW TABLES Curb Type = A2-6"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S** .5
it sqft £t fit Y*V=6 '
0.20 03 4.1 0.0 3.933 3.8
OFs 241 03 4.7 0.0 3.440 4.6
022 (05 553 O%0 2.980 515
023 0.4 548 0.0 2 DY 6.5
0.24 055 6.4 0.0 20285 7548
025 0.5 7220 0.0 1.912 02
0.26 0.6 17556 0.0 1.654 10.8
0.27 0.7 8.2 0.0 1.436 5207
0.28 0.8 8.8 0.0 4502 551 14.7
OF2:9 0:59 9.4 0.0 1.094 187500
0.30 1.0 10.0 0.0 0.961 14955
03 abiat 10.6 0.0 0.847 21203
0.32 152 5152 0.0 0.750 2553
0.33 153 15358 0.0 0.666 28.6
0.34 1.4 55203 0.0 0.594 32
0.35 1L 12.9 0.0 0.532 36.0
0.36 127 130N 0.0 0.477 40.1
0 &7 1.8 14.1 0.0 0.430 44 .5
0.38 1.9 14.7 0.0 0.388 49.3
0.39 2551 1553 0.0 D351 54.3
0.40 252 1559 0.0 05319 59.7
0.41 2.4 16.5 0.0 0.291 65.5
0.42 2.6 17.1 0.0 0.265 s B
0.43 278 NTT 0.0 0.243 78.0
0.44 209 I8 2 0.0 0.223 84.8
0.45 3.1 18.8 0.0 0.205 91.9
0.46 373 19.4 0.0 0.188 99.5
0.47 35 20.0 0.0 0.174 107 .4
0.48 L7/ 20.6 0.0 0.161 abalsy
0.49 379 202 0.0 0.149 124.4
0.50 4.1 21.8 0.0 0.138 13305
EXCEEDS C R =B AND CROWN
0.51 8.7 44.0 (0}, 0.129 285.5
052 9.2 44.0 1.0 0119 306.5
0053 9.6 44.0 1.4 0.110 328.3
0.54 101 44.0 1.9 0.102 ' 351.0
0555 10.6 44.0 2.4 0.095 374.5
0.56 ataLsat 44.0 2.9 0.089 398.9
0.57 11.6 44 .0 3.4 0.083 424.1
0.58 12004 44 .0 3.8 0.077 450.3
0.59 L7 & 44.0 4.3 0.072 477.3
0.60 13y 44 .0 4.8 0.068 5105752
0.61 1357 44 .0 5.3 0.064 534
0.62 14.2 44.0 58 0.060 563.8
0.63 14.8 44 .0 6.2 0.056 594.5
0.64 15.4 44 .0 Sal 0.053 626.2
0.65 i55°9 44.0 T2 0.050 658.8
0.66 A6 44 .0 Tl 0.047 692.4
EXCEEDS RIGHT -OF -WAY

Street Capacity
VESRNG 6 Table 5-2



OCEMA Street Half Width = <{2)1]

STREET FLOW TABLES Curb Type = A2-8"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S** .5

£t sqft 13(2 ft Y*V=6

0.20 B2 4t 0.0 2.055 4.6
02 0.2 2%l 0.0 20223 4.7
DEN22 0.3 SEs 0.0 2.239 5510
0.23 0.3 38 0.0 28153 5155
0.24 0.3 4.4 0.0 2.007 6.2
0.25 0.4 5.0 0.0 1.835 7E0
0.26 0.5 5.6 0.0 1.656 8.1
0.27 0.5 6.2 0.0 1.484 SlE
0.28 0.6 6.8 0.0 103213 L0 7
0219 0.6 7.4 0.0 Ak ala/y) 1273
0.30 007 8.0 0.0 1.047 14.1
031 0.8 8.6 0.0 0.931 LG !
0.32 0.9 9.2 0.0 0.830 18.4
0.33 1.0 9.8 0.0 0.740 210519
0.34 1.1 10.3 0.0 0.662 21346
0.35 12 10.9 0.0 0.594 26.6
0.36 1553 13555 0.0 0533 29.8
0.37 1.4 Ss2Neel 0.0 0.480 33.4
0.38 LS (288 0.0 0.434 87/ 52
0.39 Al 7/ 13 .3 0.0 0.393 41.2
0.40 1.8 alzis ) 0.0 0.356 45.6
0.41 200 14.5 0.0 0.324 510513
0.42 241 sLfrvak 0.0 0.296 5/553
0.43 253 15.7 0.0 0.270 60.7
0.44 2.4 16.3 0.0 0.247 66.3
0.45 2.6 16.8 0.0 0.227 72153
0.46 2.8 17.4 0.0 0.209 787
0.47 2.9 18.0 0.0 0.192 85.4
0.48 351 18.6 0.0 0.177 9205
0.49 343 ke 22 0.0 0.164 9I9 9
0.50 355 19558 0.0 0.152 107.8
051 3.7 20.4 0.0 0.141 116.0
0.52 39 21.0 0.0 0.131 124.6
0453 4.1 21.6 0.0 0.122 131357
0.54 4.3 22.2 0.0 0.114 143.1
0.55 4.6 22.8 0.0 0.106 A1653°50
0.56 4.8 2:3i:13 0.0 0.099 1'6:3°0'3
0.57 550 2359 0.0 0.093 174.0
0.58 553 24.5 0.0 0.087 185.2
1059 555 2553 0.0 0.081 196.8
0.60 5.8 2557 0.0 0.076 208.9
0.61 6.0 216153 0.0 0.072 221.4
0.62 6.3 2679 0.0 0.068 234.5
0.63 6.6 25 0.0 0.064 248.0
0.64 6o 28.1 0.0 0.060 21611719
021615 7f5ak 28.7 0.0 0.057 276 .4
0.66 7.4 ALGE 0.0 0.054 291.4
0.67 ToetT 2998 0.0 0.051 306.9

EXCEEDS T 0P O F CURB

Street Capacity
WSS RE Table 5-2



OCEMA Street Half Width = <yl

STREET FLOW TABLES Curb Type = A2-8"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S**.5
ft sqft ft ft Y*V=6
EXCEETDS T OFP O F CRUSREB
0.68 8.0 30.4 0.5 0.049 SENG8
0.69 8.3 3050 1.0 0.047 33355
0.70 8.7 3156 1.4 0.046 347.8
EXCEETDS CROWN

0.71 18.0 64.0 d559 0.044 728.6
0.72 18.7 64.0 2.4 0.041 7681
01573 19.4 64.0 2.9 0.039 808.8
0.74 2l00 T 64.0 3.4 0.037 850.6
0.75 20.8 64.0 3.8 0.035 893.5
0.76 23555 64.0 4.3 0.033 91317556
0.77 22082 64.0 4.8 0.031 982.8
0.78 23.0 64.0 563 0.030 1029.1
0.79 2357 64.0 548 0.028 1076.6
0.80 24.5 64.0 6.2 0.027 1125.3
0.81 2553 64.0 6.7 0.025 L7552
0.82 26.0 64.0 Tee2 0.024 1226.3
0.83 26.8 64.0 Touil 0.023 1278.5

EXCEETDS RIGHT -OF -WAY

Street Capacity
S R)E Table 5-2



OCEMA Street Half Width = 42’

STREET FLOW TABLES Curb Type = A2-8"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S** 5

£ sqft ft ft Y*V=6

0.20 0.2 2501 0.0 28055 4.6
0521 02 2577 0.0 2.223 4.7
022 0.3 3.3 0.0 2.239 5.0
0523 0.3 3.8 0.0 25513 5.5
0.24 0.3 4.4 0.0 250047 6.2
0::25 0.4 5.0 0.0 I5518315 7.0
0.26 0.5 5416 0.0 1L 535G 8.1
0.27 0.5 6.2 0.0 1.484 9%
0.28 0.6 6.8 0.0 1L, AL 18057
0.29 0.6 7.4 0.0 1k a7/ LR
0.30 0% 7 8.0 0.0 1.047 14.1
03 0.8 8.6 0.0 0.931 16.1
0.32 0.9 9112 0.0 0.830 18.4
0.33 a5 (0] 9.8 0.0 0.740 20.9
0.34 1l sal 10.3 0.0 0.662 23.6
0.35 1532 10.9 0.0 0.594 '26.6
0.36 103 135 0.0 0.533 29.8
0.37 1.4 12.1 0.0 0.480 33.4
0.38 1.5 JE287 0.0 0.434 3752
0.39 17 13513 0.0 093193 41.2
0.40 1.8 53 0.0 0.356 45.6
0.41 2.0 14.5 0.0 0.324 50.3
0.42 2551 1501 0.0 0.296 553
0.43 203 =557, 0.0 0.270 60.7
0.44 2.4 16.3 0.0 0.247 66.3
0.45 2.6 16.8 0.0 0.227 280
0.46 28 17.4 0.0 02109 78.7
0.47 2009 18.0 0.0 0311892 85.4
0.48 3l 18.6 0.0 0.177 92505
0.49 353 19.2 0.0 0.164 99.9
0.50 3RS 19.8 0.0 OS2 107.8
0551 Sk 20.4 0.0 0.141 116.0
0.52 3.9 21.0 0.0 0} alSial 124.6
053 4.1 21.6 0.0 o222 1313557
0.54 4.3 RN 0.0 0.114 143.1
0555 4.6 22.8 0.0 006 . 153.0
0.56 4.8 213153 0.0 0.099 163.3
0.57 5.0 2139 0.0 0.093 174.0
0.58 5ie3 24.5 0.0 0.087 185.2
0.59 5815 2501 0.0 0.081 : 196.8
0.60 5.8 215 o5l 0.0 0.076 208.9
T (Dak 6.0 2/61e3 0.0 0.072 221.4
0.62 6.3 26.9 0.0 0.068 234.5
0.63 6.6 2005 0.0 0.064 248.0
0.64 6.9 28.1 0.0 0.060 261.9
02165 Tl 28.7 0.0 0.057 276.4
0.66 7.4 29.3 0.0 0.054 291.4
0.67 7 29.8 0.0 0.051 306.9

195 0, ¢ ey I3 D) L T O P CIRTS CHURR B

Street Capacity
W SIS Table 5-2



WaIio6

Flow
Depth
£t

ESXSCHESE DS
0.68
0.69
0.70
071
0.72
0.73
0.74
0.75
0.76
0.77
0.78
0.79
0.80
0.81
0.82
0.83

OCEMA
STREET FLOW TABLES
Flow Flooded Widths
Area Street Parkway
sqft ft ft
TOP O F CURB
8.0 30.4 0.5
8.3 30 1550
8247 31.6 1.4
90 32102 1859
93 328 2.4
9.7 33.4 209
ako) ot 34.0 3.4
10.4 34.5 3.8
10.8 35.1 4.3
11.2 35,7 4.8
13156 3168073 553
20k 36.9 558
12555 %53 6.2
12.9 38101 617
13.4 38.7 U2
25359 31953 7.7
14.3 39.8 8.2

0.84

EXCEEDS

ET GHED O R =~WAY

Street Half Width

Maximum S

for
Y*V=6

0.049
0.047
0.046
0.044
0.042
0.041
0.039
0.038
0.036
0.035
0.033
0.032
0.031
0.030
0.029
0.027
0.026

42

Curb Type = A2-8"
Conveyance
Q/S**.S

315.8
333.5
347.8
316/21619
378.8
395.4
412.7
430.8
449.7
469.4
489.8
Salassal
53131212
5516/
579.9
604.5
630.0

Street Capacity
Table 5-2



OCEMA Street Half Width = S

STREET FLOW TABLES Curb Type = A2-8"
Flow Flow Flooded Widths Maximum S Conveyance
Depth Area Street Parkway for Q/S** 5

ft sqgft ft £t Y*V=6

0520 0.2 2 1 0.0 2.055 4.6
0.21 0.2 207 0.0 21921213 4.7
0.22 0.3 B 0.0 22319 550
023 0.3 3.8 0.0 2501513 5415
0.24 0.3 4.4 0.0 2.007 652
0/ c2!S 0.4 5.0 0.0 81315 7.0
0.26 0.5 5.6 0.0 1.656 8.1
0.27 05 6.2 0.0 1.484 9k
0.28 0.6 6.8 0.0 1L, 8AE 10.7
07219 0.6 7.4 0.0 15 L7/ 1253
0.30 0.7 8.0 0.0 1.047 14.1
O3 0.8 8.6 0.0 0.931 15 G ak
0.32 0.9 92 0.0 0.830 18.4
0.33 1.0 9.8 06© 0.740 2059
0.34 1iced: 10.3 0.0 0.662 2137516
0235 A2 10.9 0.0 0.594 26.6
0.36 1.3 1105 0.0 0555313 29.8
0 377 1.4 20 0.0 0.480 33.4
0.38 1545 827 0.0 0.434 3752
0.39 2567 353 0.0 0531913 41.2
0.40 1.8 53580 0.0 0.356 45.6
0.41 2500 14.5 0.0 0.324 5033
0.42 Zicias 15510 0.0 0.296 553
0.43 203 15,7 0.0 0.270 B0 7
0.44 2.4 15 & 0.0 0.247 66.3
0.45 2.6 16.8 0.0 0.227 213
0.46 2.8 17.4 0.0 0.209 78.7
0.47 2559 18.0 0.0 ORili92 85.4
0.48 gt 18.6 0.0 0.177 92.5
0.49 343 19.2 0.0 0.164 99.9
0.50 35 19.8 0.0 OFSL52 107.8
0) i3l 3k 20.4 0.0 0.141 116.0
0.52 34559 27150 0.0 OrE3 124.6
078513 4.1 2156 0.0 0.122 133.'7
0.54 4.3 22002 0.0 0.114 143.1
0.55 4.6 22.8 0.0 0.106 153.0
056 4.8 2353 0.0 0.099 1163753
0.57 550 23186 0.0 0.093 174.0
0.58 5k3 24.5 0.0 0.087 8582
0..'59 5.5 2501 0.0 0.081 196.8
0.60 5.8 25..7 0.0 0.076 208.9
0.61 6.0 26.3 0.0 0.072 221.4
0.62 6ic3 {619 0.0 0.068 234.5
0.63 6.6 27.5 0.0 0.064 248.0
0.64 6.9 28.1 0.0 0.060 261.9
0.65 b 28.7 0.0 0.057 276.4
0.66 7.4 29.3 0.0 0.054 291.4
0.67 77 29.8 0.0 0.051 306.9

IBERXERE RIS T O P O F CURB

Street Capacity
NEIDEo6 Tabilie 5=



WeaSln =)E

OCEMA
STREET FLOW TABLES
Flow Flow Flooded Widths
Depth Area Street Parkway
£t sqft £t ft
EXCEETDS T OP O F CiUEREB
0.68 8.0 30.4 OS
0.69 83 S0 1550
0.70 B 31.6 1.4
0.71 9.0 3282 1.9
0.72 9.3 3218 2.4
05573 947 33.4 209
0.74 140) 5 2k 34.0 3.4
0.75 10.4 34.5 218
0.76 10.8 S5k 4.3
0.77 159452 35,7 4.8
0.78 11.6 36.3 53
0.79 Lz at 36.9 5.8
0.80 285 7.5 6.2
0.81 12.9 cifal 6.7
0.82 13.4 38.7 T2
0.83 13.9 39.3 L)
0.84 14.3 39.8 8.2
0.85 14.8 40.4 8.6
0.86 15.3 41.0 9.1
EXCEEDS RIGHT-OF-WAY

Street Half Width

Maximum S

for
Y*V=6

0.049
0.047
0.046
0.044
0.042
0.041
0.039
0.038
0.036
0.035
0.033
0.032
0.031
0.030
0.029
0.027
0.026
0.025
0.024

Curb Type

Conveyance

Q/S** .5

3158
3133:15
347.8
362.9
378.8
395.4
412.7
430.8
449.7
469.4
489.8
Falabsal
5313112
55 Ak
579759
604.5
630.0
656.3
683.6

Saks
A2-8"

Street Capacity
Table 5-2
















































Determine Q to inlet.

Determine depth of flows (y) in street using street capacity
tables.

Determine best design of inlet to use, checking that depth of
depression at curb inlet plus depth of flow in approach

gutter (a + y) is less than the height of the curb opening
per Table 5-4.

Enter Figure 5-10 (A) with flow depth, y, and gutter
depression at the inlet, "a", and determine Q/L the
interception per foot of inlet opening if the inlet were
intercepting 100% of the gutter flow.

Determine length of inlet L required to intercept 100% of the
gutter flow. L = total gutter flow Q divided by the factor
Q/L. 1If single inlet is to be used to intercept the flow,
choose inlet length greater than or equal to L. If multiple
inlets are to be used, go on to #6.

Compute ratio Lp/L where Lp = actual length of inlet for
partial interception.

Enter Figure 5-10 (B) with Lp/L and a/y and determine ratio
Op/Q, the proportion of the total gutter flow intercepted by
the inlet in guestion shall not be less than 0.7.

The partial flow intercepted Qp, is the ratio Qp/Q times the
total gutter flow Q.

The flow carried over in the street to next inlet Qc, is then
Q - Qp, return to #1.

5-38



Q/L

0.0

0.01

- (A) DISCHARGE PER FOOT OF .:...
: LENGTH OF CURB OPENING .
05| . INLETS WHEN INTERCEPTING
100% OF GUTTER FLOW .

Ot

0.01

(B) PARTIAL INTER-
CEPTION RATIO
FOR INLETS OF
LENGTH LESS
THAN L

0.05 01 o5 1

DEPTH OF FLOW -y - FEET

Ly, 0.5

CAPACITY OF INLETS
FIGURE 5-10
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6.

Example:
8"
aman
h=9.
12
Inlet Definition Figure
Figure 5-11
a. Given:
Q in street = ¢ cfs
Curb height = 8"
Depth of water at curb, y = 4.,75"
Height of local depression, a = 4"

Use Standard curved face inlet (see Figure 5-7)

b. Calculations:

height of curb opening, h = 9.3" (from Table 5-4)

check that h > a + vy
§g.3" > 4,75" + 4" (CK)

from figure 5-10 (&) (for a = 4", y = 4.75" = .4')
Q/L = 0.44 cfs/ft.

therefore length of catch basin
L =0Q/(Q/L) = 6/0.44 = 13.6 ft.

Use 14 ft. catch basin.

¢. Standard Calculation Format

A standard form calculation format has been included as
Figure 5-12.
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Page of

Project:

Designer:

Location/Street:

Date:

Inlet #

CURB OPENING (Interception)

Plan Sketch

GIVEN:
(a) Discharge Q = CFs
(b) Street slope S = __  '//
(c) Curb type "A2- " T"D" other
(d) Half street width =  ft.

SOLUTION: Street capacity table reference

Q/S”é = /{ )% = . Therefore y =

Q/L = [from Figure 5-10(a)]

L =Q/(Q/L) = / = (L for total interception)

TRY:

lp = ft.

Lp/L = / =

aly = .33/ =

Qp/Q = [from Figure 5-10(B)]

Qp = (Qp/Q) x Q= X = CFS (Intercepted)

Q. = Q- Qp = - = CFS (Carryover)

Curb Opening Calculation Form
5-41 Figure 5-12



Capacity of Curb Opening Inlets in a Low Point or Sump

The capacity of a curb opening inlet in a sump or low point
varies with the length of the inlet (L) and the depth of water at
the entrance (H = a + y). The inlet will operate as a weir until
the water submerges the entrance. When the depth of water is
about twice the height of the entrance or more, it will operate
as an orifice. Between these two depths the inlet will operate
somewhere between a weir and orifice.

Nomograph Figure 5-13 Parameters

a. Physical basis of Nomograph

° The curb opening inlet may be located on a continuous grade
or at a low point in the grade. Low point is created by
depressed gutter on continuous grade street.

21l flow coming to the inlet must eventually enter the
inlet and will pond until sufficient head is built up so

the flow through the inlet will equal the peak inflow from
the gutters.

b. The hydraulic basis of the nomograph is as follows:

° For heads (depth of water) less then the height of the
opening (i.e., H/h less then 1.0), the inlet acts as a weir
with the flow passing through critical depth at the
entrance per the formula:

0 =3.087 La /2

NOTE: This condition assumes no pressure flow in storm

drain to cause a head to restrict a critical depth flow at
entrance.

For heads with H/h between 1 and 2, a transition was used
as the operation of the inlet is not defined.

For head equal to or greater than twice the height of
opening (i.e., H/h greater than 2), the inlet acts as an
orifice per the formula.

0=5.621n32 @/m Y2y

with H’ equal to the head on the middle of the inlet
opening (H’ = H - h/2).
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Project:

Designer:

Location/Street:

Inlet #

Date:

CURB OPENING

(S UMP)

Plan Sketch

Given:

(a) Discharge Q

(b) Curb type "a-2" "p"
Solution:

H (depth at opening)

i

h (height of opening)

H/h = / =

From Nomograph (Figure 5-13):
Q/L = __ cfs/ft.

L required = Q/(Q/L) =

CFS

4" Rolled 6" Rolled

inches

inches

USE L = ft.

Secondary overflow/release location:
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Sump Calculation Form
Figure 5-14



C.

Grate Type Inlets

1.

General

Use of grate type inlets in sumps within streets is not allowed.

Grated inlets are covered by EMA Standard Plan 1304. The main
considerations in hydraulic design of grated inlets are the

geometry of the grate, width of street flooding and the flow-
through areas of the openings.

Inlet grates act as a strainer, catching debris which obstructs
the grate openings. However, bicycle safety design requires
closely spaced bars and precludes increased spacing of the bars.

Following are general grate/bicycle design criteria
considerations:

o0 Openings shall consist of at least 50% of total area of the
grate.

0 Grated inlets shall not be used in bicycle lanes.

0 Bicycle safety cross-bars shall be provided at a maximum
spacing of 9" perpendicular to direction of travel (a 24"
diametar bicycle wheel will not drop down more than about 1").

0 Minimum clear spacing between longitudinal bars shall be 1".

o0 Grates shall be cast-iron or galvanized steel.

Grate Inlets on a Continuous Grade

a. General

Where the street gutter is on a continuous grade, grate inlets
shall not be assumed to intercept all stormwater.

0 The efficiency of a grate inlet, where the gutter is on a
continuous grade, increases when part of the flow is
allowed to go past the inlet. This is due to the increased
depth (head) in the cross-section of flow over the grating.

o Street flow is usually not directed to a grate as there is
no local depression. This condition allows for
interception of only flow over grate.

0 A curb opening placed upstream from the grate on a
continuous grade tends to take off debris brought down as

flow begins, thus reducing the probability of the grate
becoming clogged.
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b.

Configuration
0 The bars shall run parallel to the direction of flow,

o The unobstructed opening, parallel to the direction of
flow, (required to allow the jet of water falling through
the opening at the downstream end of the slot) depends upon
the depth and velocity of flow in the approach gutter and
the thickness of the grate. The minimum length of the slot
may be estimated by the following empirical formula:

L.
min

= . 675v (y + t)
Where
Lmin = minimum length of slot (in feet)
v = mean velocity of flow in the approach gutter (fps)
y = depth of water in approach gutter (ft.)
t = thickness or depth of grate (ft.)

3. Design Procedure for Grate Only Inlets

a.

Determine depth of flow in street using street capacity
charts.

Dq = depth of flow determined from street capacity tables.

. Determine capacity of grate using figure 5-15, 5-16, or 5-17

depending upon grate length.
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ERRATTA #1
ORANGE COUNTY
LOCAL DRAINAGE MANUAL
JANUARY 1996

Chapter 5, Section III, G. - Slotted Type Inlets has equations for calculating
slotted drain lengths incorrectly identified with the wrong specific

application. Use of the equation given for "slotted drain grade applications"
will result in seriously undersized inlets.

The corrected text for "G. Slotted Type Inlets, 4. Slotted Drain Inlet Design
Procedure" is as follows:

4. Slotted Drain Inlet Design Procedure

a. General

Wide experience with the debris handling capabilities of slotted inlets
is not available. Two common maintenance problems of slotted drain
pipes are deposition in the pipe, and access for cleaning.

Slotted inlets are effective pavement drainage inlets which have a
variety of applications. They can be used on curbed or uncurbed
sections and offer little interference to traffic operations.

Flow interception by slotted inlets and curb-opening inlets is similar
in that each is a side weir and the flow is subjected to lateral
acceleration due to the cross slope of the pavement.

Slotted drains will require a hydraulic analysis of the pipe capacity;
sealed conditions shall not be used.

b. Slotted drain on grade applications
For any given cross slope and longitudinal gutter slope, the required

slotted drain inlet length can be determined by the following equation:-

Lg = [(4.762) (Q0-427) (0-305) , 0.766)

Where:

Ls = required length of slotted drain for 100% interception, ft.

flow, ft.3/sec.
Longitudinal slope, ft./ft.
Cross Slope Reciprocal, Ft./Ft.

Q
S

Z

It is common practice to carry up to 35% of the discharge/flow to the
next inlet. A clogging factor of 50% shall be used.

c. Slotted drain in sag locations.
Use of slotted drains in sumps within streets is not allowed.

Slotted drains when installed in a sag or low point in grade, perform as
weirs up to depths of 0.2 feet.



The capacity is defined by the following equation:

L, = (1.401 Q) /¢’
Where: Y = depth of flow, ft.
LS = required length of slotted drain for 100% interception, ft.

Q = flow, ft.3/sec.

The depth of flow is determined by the street capacity table. A
clogging factor of 50% shall be used.

At depths greater than about 0.4 ft., slotted drains perform as
orifices. Between these depths, flow is in a transition stage. The
interception capacity of a slotted inlet operating as an orifice can be
computed by the following equation:

Qi = 0.8 LW (Zg'd)o'S
Where:

W = width of slot, ft.

L = length of slot, ft.

d = depth of water at slot, ft. (d> 0.4 ft.)
g = 32.16 ft./sec./sec. 5

Q.= intercepted discharge, ft. /sec.

i
For a slot width of 1.75 in., the above orifice equation becomes:
Q. = O.94Ld.o'S

i

The interception capacity of slotted inlets at depths between 0.2 ft.
and 0.4 ft. can be computed by use of the orifice equation. The orifice
coefficient varies with depth, slot width, and the length of the slotted
inlet.
Figure 5-26 provides solutions for weir and orifice flow. A plot
representing data at depths between weir and orifice flow is also
provided.
A clogging factor of 50% shall be used.
Example:

Given: Q = 5 cfs, sump condition

Find: Length of slotted inlet required to limit maximum depth at curb
to 0.3 ft.

L = 15 ft. from figure 5-26
With 50% clogging factor, use L = 30 ft.
Slotted drain in sheet flow applications.

-



In these applications, the slotted drain is placed transverse to the
direction of flow. The water is not collected and channeled against a
berm/curb as required by slotted drain on grade applications.

Capacity may be assumed as 0.04 cfs/foot of length for grades up to 9%
and super elevation or cross slopes up to 6.25%. A 50% clogging factor
shall be used.

Slotted Drain Example for Sheet Flow:

Given: Street Slope = 2.9% (So)
Superelevation = 4% (S )
Hydrology - Q = 3.8 cfe
Length of slotted drain = 850 ft. (L )

s
Calculations:

Effective length of slotted drain

Assuming 50% clogged (L )
E

L =850 x 0.5 = 425 ft.
E

Drain Capacity (Dc) = Q/L = 3.8 cfs = 0.009 cfs/ft.
Required E 425 ft.

For SO < 9%, Se < 6.25% slotted drain

Capacity is 0.04 cfs/ft. thus, OK

o B At

é)/L. Zaun Date
EMA, Director of Public Works

JAM:jw(6190) 6070311243858 =3~



























1. 1Inlet "A"™ - Inline or in series

aycp = 2o = 0y V,C088 oy Vy2
A, +'A 29
g =l— 2

2. Inlet "B" - Endline or direct lateral from junction structure

CB. = 1.20 &;°
AY B = 1. 29

3. The freeboard (FB) provided for each inlet generally shall not be
less than 0.5 feet.

V. MAINLINE STORM DRAINS OR CHANNELS

A. General

Figure 5-33
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