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Pipe Size

Bt

Table 3.1
Minimum Slope Required
to Produce Scouring Velocity

Concrete Pipe

Corrugated Meta]

(Inches) Slope ft./ft. Pipe ft./ft. '
18 0.001s8 0.0060
21 0.0015 0.0049
24 - 0.0013 0.0041
27 0.0011 *0.00385
30 0.0009 0.0031
36 0.0007 0.0024
42 0.0006 0.0020
.48 0.0005 0.0016
54 0.0004 0.0014
60 0.0004 0.0012
66 0.0004 0.0011
72 0.0003 0.0010
78 0.0003 0.0009
84 0.0003 0.0008
96 0.0002 0.0007
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Table 3.2

PERMISSIBLE VELOCITIES FOR CHANNELS LINED WITH GRASS

SLOPE RANGE .

PERMISSIBLE VELOCITY, §

COVER EROSION-RESISTANT EASILY ERODED
(PERCENT) SOILS SoILS

Bermuda Grass 0-5 8 [
5-10 7 5
>10 ] &

Buffalo grass, 0-5 7 5

Kentucky bluegrass, 5-10 6 4

smooth brome, >10 5 3

blue grema

Grass mixture 0-5 5 4
5-10 4 3.
Do not use on slopes steeper than 10%

Lespedeza Sericea, 0-5 3.5 2.5

weeping love grass, .

ischeemum (yellow Do not use on slopes steeper than 5%;except

bluestem), alfalfa, . for side slopes in a combination channel

crabgrass

Annuals - used on nfld 0-5 3.5 2.4

slopes or as temporary

protection until
permanent covers are
established. Common
lespedeza, Sudan
grass

Use on slopes steeper than 3% is not recommsnded

REMARKS:

Use velocities exceeding 5 f

can be obtained.

The values apply to average, uniform stands of each type of cover.
ps only where good covers and proper maintenance

SOURCE: AHTD

City of
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Arkansas

PERMISSIBLE VELOCITIES FOR
CHANNELS LINED WITH GRASS
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HYDRAULIC DATA FOR PIPE

MATERIAL N-VALUE
(A) - CONCRETE e B ;
Pre-Cast LB 0.011 TO 0.013
Cast-in-Place
Steel forms 0.012 TO 0.013
- Wood forms . ' 0.013 TO 0.015
(B) - PLASTIC ' )
Corrugated polyethylene 0.024 TO 0.026
Corrugated polyethylene (smooth inter.) 0.010 TO 0.012
Polyvinyl chloride (smooth interior_) 0.009 TO 0.011
(C) - METAL . sheet 2 of 2
City of
SPRINGDALE
Arkansas
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Values of K, for Determining Loss of Head Due
to Sudden Enlargement in Pipes, from the Formuls

H, = K,(Vi[2g) (AISI 1985)

dy/d, = ratio of larger pipe to smaller pipe

Y, = velocity in smaller pipe

d2 .Vclocity, V), in feet per second

d, 2 3 4 St e 78 [0 12 |15]2]13]| 4w
1.2 A0 f 0 [ a0 | a0 0| 0] 00 | 09 | 0e 09 | .09 .08
1.4 26 1 26 | 25 [ 24 ) 24| 24| 24| 23| 23 | 20 22 | 21 20 '
1.6 40 | 39 | 38 | 37| 37| 36| 36 | 35| a5 34| 33 | 32 32
1.8 SU 49 48 | 47 | 47| 46| 46 | 45 | a4 | a3 42 | 41 .40
2.0 60 | 58 | 56 | .55 | .55 54 [ .53 ) 52| 52 | 51| s0 | a8 .47
2.5 Tl ) 70 69| 68| 67| 66 | 65 | 64 | 63 62 | .60 .58
3.0 B 8o f 73 |4 B 20 69 | .67 .65
4.0 92 | 8 [ 87 | 85| 84 | 83 | 82 | 80 | 79 | 78 76 | .74 72
5.0 96 1 93 | o1 | 89| 88 | 87 | 86 | 84 | .83 | g2 .80 | .77 75
100 1 1.00 | 99 | 96 | 95| 93 | 92 | o1 | 80 | 8 .86 | 84 | .82 .80
o 100 [ 100 | 98 | 96 | 95 | 94 | 93 | o1 | 90 | g8 .86 | .83 81
Gty of HEAD LOSS DUE TO

SPRING :
R DALE SUDDEN ENLARGEMENT

Arkansas
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Values of K,
to Gradual En

for Determining Loss of Head Due
largement in Pipes from the Formula

H, = K,(Vi2g) (AISI 1985)

d/d, = ratio of diameter
of the cone and its side.

of larger pipe to diameter of smaller pipe. Angle of cone is twice the angle between the axis

Angle of cone

dl 2. 4. 6. 8. IO. 15. 20. 25. 30. 35‘ 40‘ 45. 50. mu
q_ Lipot o) o1 | 02|03 .05(.30].13 6 [ a8 [ a9 [ 20 | o 23
12102102 .02 03| .06 .09( .16/ 21| o 29| a1 | 33| s 37
L4102 1031 .03 04| 06| 02| 25| 30| 36] ag 44| 41| s 53
16103 03] 04| 05| 07| .14 26] 35| ap| a9 51| 54| s 61
L8103 1 .04 ) 04| 05| .07 [ a5 [ 28| 37| as 50 [ 54| 58| 65
03 .04/ 04 05)| 0806|238 | 6] 52 56| 60| & 68
03 1041 04| 05| 08| 16| 30 | 39 | ag | 54 58| 62| 65 70
031041 041 05| .08) .16 31 [ 40| as | 55 5| e | & 7
B0 04] 05| 06| 0816 | 31| 40| 45| 56 6 | & | & .'ni
City of HEAD LOSS DUE TO
SPRINGDALE GRADUAL ENLARGEMENT
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Values of K; for Determining Loss of Head Due
to Sudden Contraction from the Formula
H, = K,(Vif2g (AISI 1985)
" d)/d, = ratio of larger to smaller dismeter V3 = velocity in smaller pipe
Velocity, V,, in feet per second
2 3 4 5 6 7 8 10 12 15 20 30 40
.03 04 04 04 .04 .04 .04 .04 .04 .04 .05 .05 06
.07 .07 .07 .07 .07 .07 .07 .08 .08 .08 09 .10 A1
17 A7 17 17 A7 17 17 .18 .18 .18 18 .19 .20
26 | .26 26 .26 .26 .26 26 .26 .26 25 25 25 24
34 34 34 34 34 34 .33 33 32 32 31 29 27
38 .38 37 37 .37 37 36 .36 a5 .34 a3 31 29
40 | .40 40 39 39 -] .39 .39 38 .37 37 35 .33 .30
42 42 42 41 41 41 40 40 .39 38 37
44 | 44 44 43 43 43 42 42 41 .40 39
AT | 46| 46 | 46 | 45 | 45 | 45 | 44 | 43| 4 41
48 48 47 | -.47 47 46 46 45 45 44 42
49 | 48] 48 | .48 4B | 47 | 47 | 46 | 46 | 45 43
49 1 49 .48 48 48 | 47 47 A7 46 45 44
— e ——— rham
City of HEAD LOSS DUE TO
SPRINGDALE SUDDEN CONTRACTION
Arkansas -
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HEAD LOSS COEFFICIENTS DUE TO OBSTRUCTIONS |
A%
A. K, A. K,
1.05 0.10 3.0 150 |
1.1 0.21 4.0 27.3
1.2 0.50 5.0 42.0
1.4 1.15 6.0 57.0
1.6 2.40 7.0 72.5
1.8 4.00 8.0 88.0
2.0 5.55 9.0 104.0
2.2 7.05 10.0 121.0
2.5 9.70
|| *A = Ratio of area of pipe to opening at obstruction.
A.
Source: City of Waco, Texas, Storm Drain ign M,

.

City of
SPRINGDALE
Arkansas

HEAD LOSS COEFFICIENTS
DUE TO OBSTRUCTIONS
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PROPORTIONAL FLOW DEPTH d/D
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Figure 3.12
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