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Abstract:

This research aims to plan and design rainwater drains for the city
of Berber and make a hydraulic model for the drains, where the
Google Earth program was used to plan and determine the drains’
paths, and it was wused in calculating the length, the longitudinal
slope, the transverse slope and the surface area for each drain.
Also, the maximum discharge for each drain was calculated using
the rational formula, and the drains were designed using the
Manning equation to calculate the dimensions of each drain, where
the drain swere divided into five drains covering the northern,
eastern and western parts of the Berber city market, namely (D1-1,
D1-2, D2, D3 , D4, D5) and the drainage values were (0.42, 0.53,
0.28, 0.79, 0.19, 1.93), respectively, and it was found that the
maximum drainage value was 1.93 in the fifth drain and the lowest
value was 0.19 in the fourth drain, and the width was for the two
drains(D1-1, D4 ) its value is 0.6m and the width for drains (D1-2,
D2, D3, D5) is 1.2m. A hydraulic model was also made using the
HEC-RAS program to ensure the capacity of the drains to restain

water and not to deviate from the specified path.
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. C ol Jalas g (1-3) ) Jss

Land Use C
Lawns:
Sandy sotl, flat, 2% 0.05-0.10
Sandy soil, avg.. 2-7% 0.10-0.15
Sandy soil. steep. 7% 0.15-0.20
Heavy soil, flat. 2% 0.13-0.17
Heavy soil, avg.. 2-7% 0.18-0.22
Heavy sotl, steep, 7% 0.25-0.35
Agriculrural land:
Bare packed soil
*Smooth 0.30-0.60
*Rough 0.20-0.50
Cultivated rows
*Heavy soil. no crop 0.30-0.60
*Heavy soil. with crop 0.20-0.50
*Sandy soil, no crop 0.20-0.40
*Sandy soil. with crop 0.10-0.25
Pasture
*Heavy soil 0.15-045
*Sandy soil 0.05-0.25
Woodlands 0.05-0.25

35

Copaall adt Al Aplal) dalual lea T A

_xz;x1 S (2.3)

Cojleadl) Jlshl clua : L

Y e sl Jaall i

HUITEN



P Y e eapadl Jaall paas

2-y1
Sov:y Ly - (3-3)

Aalal Aa ) Ay gt 1y1
el Aa ) Algd (o pasia 1 Y2

Aalghally daslal) Jaall ol s (2-3)e8) Jsoa

Sopeadl Q) | Sepdshll dual) | A(KM)aplall daluall | L(M)ipadll Jsb | Cijpenal
0.0030 0.0025 0.40 1200 D11
0.0020 0.0010 0.55 960 D12
0.0020 0.0004 0.41 1245 D2
0.0010 0.0006 0.88 795 D3
0.0050 0.0029 0.15 340 D4
0.0025 0.0030 1.99 871 D5

diphall 30dll Jinie e dpyhaall 308 Gl SIDFaasten T 5t
SA () St
3agall W ET
Le=tpytte, = (4:3)
(el (a)) bl gl (= ty,
(Jal e)) Capadll Jala Gloall ey =ty
HPRRTS Aolas ARENI

tov=1.44(L*N)°'467*So,,_°'235 - (5.3)
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(3-3) a8y Jsaall e 32a] 5 ulll Jelas= N

=0.2
Caypadl Job= L
skl Ciyad) Ju= S
tch:0.0195*(L)°'77*(Sch)_°'385 - (6.3)
N plall Jalza s (3_3)(:5) Jsa
Generalized terrain description Dimensionless retardance coefficient (N)
Pavement 0.02
Smooth, bare, packed soil 0.10
Poor grass, cultivated row crops, or moderately rough 0.20
packed surfaces
Pasture, average grass 0.40
Deciduous forest 0.60
Dense grass, coniferous forest, or deciduous forest with 0.80
deep litter
150
)
140 p:
130 v
120
110
100
—_—T=2
= 9%
£ e T= §
E 80 T=10
£ 70 4
$ — 50
£ 60
Power(T=2)
50 Power (T=5)
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30
20

0 10 20 30 40 30 60 70 80 S0 100 110 120 130 140 150 160 170 180

Duration {min)
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Type of channel Manning's n

4. Smooth and uniform 0.025-0.040

b. Jagged and irregular 0.035-0.050

5. Unmaintained channels

a. Dense weeds, high as flow depth 0.050-0.120
b. Clean bottom, brush on sides 0.040-0.080
¢. Clean bottom, brush on sides, highest stage 0.045-0.110
d. Densc brush. high stage 0.080-0.140

C. Linced channels

1. Asphalt 0.013-0.016

[

. Brick (in cement mortar) 0.012-0.018

3. Concerete

a. Trowel finish 0.011.0.015
b. Float finish 0.013-0.016
¢. Unfinished 0.014-0.020
d. Gunite, regular 0.016-0.023
¢. Gunite, wavy 0.018-0.025
4. Riprap (n-value depends on rock size) 0.020-0.035
5. Veegetal lining 0.030-0.500

Y ded s Wadlly 40l Gph o5 B = 1.2m dad i

0.15 = FB «iads sl zhd

siial gyl s (g el ol (o il s 5 (s

gyl el Al ale) i iyl gyl il gyl (S 38 llia (IS 1Y
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Drain 5:

L=871m A = 1.99km? Sch=0.00296
Sov=0.0025 r=2 N =02
to el
tC=t0v+tch

Lov=1.44(1+N)046755,, 70235
Cov=1.44(871%02)0467 4000250235
t0V:65.52
tchzO.O195*(L)°'77*(Sch)_°'385
€ ch=0.0195+(871)%77+(0.00296)0-385

ten = 33.68
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cppeaill A3 ol sy (5-3) BBy s

drain | L (m) | A (km?) | Sc Sov C n N |t toy t, | Q| B|Y |FB|H|Q
D1-1| 1200 | 0.40 | 0.0025 | 0.0030 | 0.25 | 0.0130 | 0.20 | 46.00 | 72.91 | 118.92 | 15 [0.42| 0.6 | 0.54|0.15| 0.69 | 0.42
D1-2| 960 | 0.55 | 0.0010 | 0.0020 | 0.25 | 0.0130 | 0.20 | 54.30 | 72.26 | 126.57 | 14 [0.53 | 1.20 | 0.44 | 0.15| 0.59 | 0.53
D2 | 1245 | 0.41 | 0.0004 | 0.0020 [ 0.25 | 0.0130 | 0.20 | 95.83 | 81.59 | 177.43 | 10 |0.28 | 1.20 | 0.40 [ 0.15 | 0.55 | 0.29
D3 | 795 | 0.88 | 0.0006 |0.0010 | 0.25|0.0130 | 0.20 | 57.31 | 77.88 | 135.19| 13 [0.79 | 1.20 | 0.72 | 0.15| 0.87 | 0.79
D4 | 340 | 0.15 |0.0029 | 0.0050 | 0.25| 0.0130 | 0.20 | 16.37 | 35.88 | 52.25 | 18 [0.19| 0.6 | 0.28 | 0.15| 0.43 | 0.19
D5 | 871 1.99 | 0.0030 | 0.0025 | 0.25 | 0.0130 | 0.20 | 33.68 | 65.53 | 99.21 | 14 |1.93|1.20|0.79|0.15| 0.94 | 1.92
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D1-1 0.42 0.6 0.54 0.69
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D3 ¢ lagdsngd) byl Al ae Gle peaigall Saly saldl e deae alae Gudigal a1 /1
2002 ¢ aislly deLibally Hdill Olagud) daala

2\ Camille Thomacon: P.E.c Hydraulic Design Manual<Texas Department Of

Transportation« 2019.

3\ http://water.me.vccs.edu/courses/CIV246/table2b.htm
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