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Example of Encroachment Method 1

720 '
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ol it
e »
=~ 708 s
S .
™
=
Ly 700
i a
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. Right Encroachment
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690
"
685
0 100 200 300 400 500 600
Station (ft)

Method 1: (3-3) Jdl

Jals Ao adalial) DS & Al ol (a je addianad) Jliy) 40N A8, kY 2
Y| VK
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Example of Encroachment Method 2
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720 " |
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Bank Sta
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i S .3 |
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2 700 :
L . ' ¥
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Method2 : (4-3) J<all
Example of Encroachment Method 3
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@ 700
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L ] | ] L]
. Right Encroachment
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1
685 | T f T T 1 T T
0] 100 200 300 400 500 600
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Method3 :(5-3) Jdl

sl pla o 3L addiual) b sdag) ) Ady k) .4
Method 4 —user specifies a target water surface increase
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Method 5 —user specifies a target water surface increase and
maximum change in energy
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L 3 : ]
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1 il
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tJ oY) adaial) B cluldl -1-7-4

oo sie 500 2 e gl el cuan e & 4.877 any e Sl s caad
pase o el J5Y) Ganil dad o il Ghall ded Jle) (Sa Uy e
On o) o s ((16-4) JSa) o phaiadl e sasdll ) jie 12— Gugpaall phaildl)
ok vie 3l daly e Leie IS e @8 ) pld) s o )5 (20~ 10)
o disin 0oa oo 5obe GILLY) () Gua e 0.5 6,08 Uhlial ey ghaial
Lgie JS aie bl g adaid) Ll (i=1-4) Jsaal

Al-Sin
River = Al-Sin Reach = Reach1 RS =4877 Cross Section Train Bridge
5|

04 |
7.5 Legend
Ground
7.0-: BanI:Sta
E 651
-
551
504 :
0 10 20 30 40 50
Station {m)
J5Y) adaidl aie el (1 —1-4) Jsaal
2011-05-17 g™ éhul' ) e clulal)
adast) is ) is ) danl) danl) ‘o ddlucal)
e > AU g e | o |
(m7/s) | (m/s)azhaus) | (M/s) | (M) ausgl | (m) (M) ahlia)
0.084 0.875 0 0.275 0.25 0.5 0 1
0.550 1.833 1.75 03 0.3 1 0.5 2
0.582 1.9415 1.916 0.3 0.3 1 1.5 3
0.591 1.97 1.967 0.3 0.3 1 2.5 4
0.617 1.99 1.973 031 0.3 1 3.5 5
0.637 1.991 2.007 0.32 0.32 1 4.5 6
0.628 1.964 1.975 032 0.32 1 5.5 7
0.629 2.028 1.953 031 0.32 1 6.5 8
0.634 2.114 2.103 03 0.3 1 7.5 9
0.615 2.0485 2.125 03 0.3 1 8.5 10
0.571 1.9045 1.972 0.3 0.3 1 9.5 11
0.480 1.601 1.837 03 0.3 1 10.5 12
0.066 0.6825 1.365 0.275 0.3 0.5 11.5 13
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6.685 | A daill 0.2971 | (sl Gaad)

IV adaidl) die Ll (@ -1-4) Jsaal)

2011-7-28 J ¥ ahial sie cilubal)
adatl) ic ) ic ) G dand) Adlucal)
e > i e (m)AdLeed) | st
(m/s) | (m/s)azkus) | (m/s) (m) (m) (M) ghlial
0.000 0 0 0 0 0.5 0 1
0.000 0 0 0 0 1 0.5 2
0.000 0 0 0 0 1 1.5 3
0.013 0.375 0 0.035 0 1 2.5 4
0.063 0.791 0.75 0.08 0.07 1 3.5 5
0.078 0.8245 0.832 0.095 0.09 1 4.5 6
0.104 0.8335 0.817 0.125 0.1 1 5.5 7
0.131 0.875 0.85 0.15 0.15 1 6.5 8
0.144 0.9575 0.9 0.15 0.15 1 7.5 9
0.144 1.0675 1.015 0.135 0.15 1 8.5 10
0.127 1.06 1.12 0.12 0.12 1 9.5 11
0.099 0.9 1 0.11 0.12 1 10.5 12
0.013 0.4 0.8 0.095 0.1 0.5 11.5 13

0 0.09 12 14
0917 | Al gdal) 0.08143 | dawigl) anl)

1 AGN adaial) b ciluldll _2-7-4
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AL (g 3 Sl 3 laall e SESH an gy g Al 5 0l a0 3oke GLLY) e 0.5
Jsaall cpn el Gl i e € IG5 A jid) lac¥ s Glie) aa ¢ ddhid) oy

Lo S aie il g aaid) Llis (-1 -2-4)

69



2aal Gl opals Laaad) 331kl alasiuly ) jedl ) Gl all dadas

River = ALSIN Reach =reach1 RS=245
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10i 2 Legend
1 Ground
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E Levee
8 .
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= ]
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= ]
N I
4] r\/\ I
1 station (m)
74
-400 - &00

RS =245 Cross Section 43

6 —= = - - = Legend
“Ground
Levee
5- Ban;Sta
E
c
2 4
T
fs
w
3——__w
2 1 L 1 ! 1 L 1 ! I ¥ 1 ' 1 ! 1 L 1 ! 1 L | ! 1 ! 1 ' 1 ! 1
-14 12 -10 -8 5 -4 -2 0 2 4 6 8 10 12 14
Station (m)
Lalad dihic vie o e adale 1(17-4) 3
S adaiall aie cluldl (1 -2-4) Jsaal
2011-05-17 (&) ghivall Lo Ll
At i ) ie yud) dand) daxd) o Adlcal)
* - TR et Bt e
(/5) | (mjs)isash | (mjs) | (m) | (m) | (m)ehisa
0.035 0.128 0 1.1 1 0.5 0 1
0.416 0.3085 0.256 1.35 1.2 1 0.5 2
0.608 0.4055 0.361 1.5 1.5 1 1.5 3
0.695 0.4635 0.45 1.5 1.5 1 2.5 4
0.802 0.486 0.477 1.65 1.5 1 3.5 5
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0.903 0.5015 0.495 1.8 1.8 1 4.5 6
0.907 0.504 0.508 1.8 1.8 1 5.5 7
1.066 0.592 0.5 1.8 1.8 1 6.5 8
1.195 0.703 0.684 17 1.8 1 7.5 9
1.258 0.786 0.722 16 1.6 1 8.5 10
0.154 0.425 0.85 145 1.6 0.5 9.5 11

0 1.3 10 12
8.039 | Asl (gduily 1.5333 gl (Ganll

S adail sie Ll (@ —2-4) Jsaal

YOV) VYA A adaial) ade lulal

bl Al de Ao (m) bl Gaall |(m) Geall| (m) ghllad (pm Alicall Al PSSy
(m3/s) (m/s) (m/s) (m)
0.018 0.0785 0 0.9 0.9 0.5 0 1
0.143 0.159 0.157 0.9 0.9 1 0.5 2
0.143 0.163 0.161 0.875 0.9 1 1.5 3
0.153 0.1805 0.165 0.85 0.85 1 2.5 4
0.180 0.2115 0.196 0.85 0.85 1 3.5 5
0.170 0.2 0.227 0.85 0.85 1 4.5 6
0.144 0.169 0.173 0.85 0.85 1 5.5 7
0.123 0.145 0.165 0.85 0.85 1 6.5 8
0.118 0.1345 0.125 0.875 0.85 1 7.5 9
0.125 0.139 0.144 0.9 0.9 1 8.5 10
0.014 0.067 0.134 0.85 0.9 0.5 9.5 11

0 0.8 10 12

1.331 | SV (3adl) 0.8667| (sl (arl

GG adalal) A ciluldl -3-7-4

ol Al 5 ) a8 Jiey (3l g ccuadll ge oS 0.21 am Gl e s e
(i) e sanal )1 5ia 12 3 gl ghaall mje ol e 28] )) 23S o) aay
b aie 3l Baly i i IS Gane wb ) ahld) i S5 (18-4) Jal
saadl O sy O oaa 0o 5obe GHRY) ¢ fia 0.5 6508 Liklgial laxy gdaial
et U8 mie clulydll g adadall Lol (@ -1-3-4)
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& Legend
5 Ground
Banf(Sta
5
7
o)
'I_
o
3 6 4 2 0o 2 4 & s
Station {m)
M\uﬁwmwﬁé&(lg—él)dﬁ»ﬂ\
A adaiall aie cluldll (1 -3-4) Jsaall
2011-05-17 ) glaia) sie cibadal
At YA PYPWA daxd) daxd) o Adlcal)
. - A e g oSl |
(m’/s) | (m/s)dbugl | (m/s) | (M) hug | (M) (m)aklial
0.041 0.1465 0 0.8 0.7 0.5 0 1
0.428 0.4755 0.293 0.9 0.9 1 0.5 2
0.627 0.6605 0.658 0.95 0.9 1 1.5 3
0.707 0.707 0.663 1 1 1 2.5 4
0.835 0.7595 0.751 11 1 1 3.5 5
0.931 0.776 0.768 12 1.2 1 4.5 6
0.971 0.8095 0.784 12 1.2 1 5.5 7
1.139 0.949 0.835 12 1.2 1 6.5 8
1.149 0.9995 1.063 1.15 1.2 1 7.5 9
0.985 0.895 0.936 1.1 1.1 1 8.5 10
0.869 0.79 0.854 1.1 1.1 1 9.5 11
0.663 0.631 0.726 1.05 1.1 1 10.5 12
0.169 0.268 0.536 0.9 1 1 11.5 13
0 0.8 ) 2 14

9.515 | A gpaid |

S5
[1.0286 | sl Gaadt |

N il sie bl (@ -3-4) Jsaal
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&l P FI el Gl o Adleal FEWR s
il
(/)| (m/s)ibush| (mjs) | (M)hust | (m) (m) il (m)
0.023 0.1125 0 0.575 0.55 0.5 0 1
0.139 0.2315 0.225 0.6 0.6 1 0.5 2
0.147 0.2455 0.238 0.6 0.6 1 15 3
0.146 0.2545 0.253 0.575 0.6 1 2.5 4
0.140 0.2545 0.256 0.55 0.55 1 35 5
0.143 0.248 0.253 0.575 0.55 1 4.5 6
0.135 0.2455 0.243 0.55 0.6 1 5.5 7
0.127 0.2545 0.248 0.5 0.5 1 6.5 8
0.133 0.265 0.261 0.5 0.5 1 7.5 9
0.136 0.2715 0.269 0.5 0.5 1 8.5 10
0.141 0.2695 0.274 0.525 0.5 1 9.5 11
0.152 0.2645 0.265 0.575 0.55 1 10.5 12
0.051 0.132 0.264 0.55 0.6 1 11.5 13
0 0.5 0.5 12 14
1.613 | (Sh (38 0.55 g Gl
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(AT oma opll o)l e 381 a8 ciale Jales cluldl dudlly U

Al e cnal il el Jiladll e Tolaiel (s yaal) &8 yaa3 (2004
omd) e pa (Bom o) g el LS ¢ M Gug ) s isoad) (e A5V
e A @A) dise IS ey el e e ¢ Glaludl Adle quas ¢ Aalaa
ol all il sals ) e lial) aae iy Cua (Gl saa) e Ao 5 5l
sl s Al Al g aal) Jilail) inie) cilimd) puend Jdaill gl o gl
(‘isle Jabad’ sdall Jalae aand 3 cliaidl ol o laldiely (Jald) o

:45Y) Mueller e (o —1

26 (m'" /sec)

1
(d90)°
:\_\:\;d\ LL\L\A (e %90 o Lﬁﬂ\ ).Lasj\ doo ﬁi\P

:40Y) Strickler ADle (0 -2

M:l:
n

(m'” /sec)

Al Jedl) sl phadl ga dm idua

LE)AAJ\ %) cﬁ\y PRrS @ :\_\}JQJ\ d.abu Li\l.m\,\; (4_4) djdﬂ\ Oy
é_gsu Julae cululd (4—4) Jgasll

(dm)®

M .(ml/z’/sec) dso M (m'7/sec) do sl
stricklercaua (mm) mullercua (mm)
46.62 8.6 44.84 38.1 ) ddz \ o
4 o
102.98 | 0.074 | 44.84 38.1 P! RGN
102.98 0.074 126.89 0.074 ) ddz 5 4 aa slily)
48.24 7 50.288 19.1 ) 5
102.98 0.074 126.89 0.074 ) ddz i
Aualdal)
70 0.75 47.95 25.4 )
102.98 0.074 126.89 0.074 ) ddz A8y o laalY)
102.98 0.074 89.525 0.6 ) Glalad)
51.93 4.5 52.35 15 ) ddz
dlad) e per
63.87 1.3 58.137 8 )

Ak Jaasadl 5 plaa g ilidl) Aallaa -8-4
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8 ulaal) &l glad

Jias dgailiad s duijell phlid) Jiy) s oY) bl zigall sy @
Ml Ul L 1 2 3gall Slgal 8 (Sl 88 eSlleey phlial o dilaal
el 3 e mjA

S el yve o Jliel (oo ghie J9 guile dalae ded pag e
DSy il gl Gamy s Ay yaa IS (e g ging g Gy A0l s a5 il il
lelodinu il g 43 Apnall ddhiall dpailly jaY) X ) G olaa¥ly QlieY) e
i JS (e p 800 bl dilus ) wiss el gl e Ll AL yesd)
o Gl AieYls «anje adaie JS 3 Lt pile e liel AplSy) L yial Gl
¢(0.01-0.02) o 7o) 5 Allg saana adlga A Jgaall  soaaall &gdal) Jalas
e U AE gl ol Ui ¢(0.043-0.02) 0 fisle af = o) el dagilal L
siay g yaall g1 (0.043 5 0.04) on bosxie dadll Uil Wl adaliall 3L L
yerll dihia Jiai il g adaal) 350n g el

Oboal O Gk (Cont =01, exp= 03] Gl g s sill Jalao Lo oy @
NS NUEY

a8 Jiasl melindl Gl o e Ulya gladl Jliely 13l Glhes JIA) @
la jiing sa0n ol ge dilial axdiuall (Ka LS (68 e S Ay de cliayi)

LG8l et LS &y 4

pf2=flow | pfl=flow RS Reach River
0.917 6.685 5.41 reachl ALSIN
1.331 8.039 2.45 reach2 ALSIN
1.613 9.515 0.21 reach3 ALSIN
(pf=Q) (m*/sec) (RS =River Station)

areachl el Js¥1 ¢ 5ol 4 (Q=0.917m/s, Q=6.685m¢/s) sl Jlas)
S g 5all 8 (Q=1.331my/s, Q=8.039M:/s) (5% s) ey <L) 2y 3l
aill o3l & (Q=1.613me/s, Q=9.515m¢/s) Eisilly reach2 il
) i 4sae ) Jsadl Jd reach3 gl
zoal 05 gl s gloall O Las dd ol Ja g il Jlaa) galind) cilhy LS o
.Downstream Condition _» 4, gl 448 jhall Jag )l ol
@M‘ Lokl Ly 8l (5-4) Jsaad

Reach3 reach2 reach 1

Known WS Normal Depth | Normal Depth Downstream
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(Q=1.613, 1=0.0072 1=0.002 Condition
Q=9.515m/s,WS=0)

L oloall g 58 aany o 4ilSlaay lall didaiy ead) J8 aodtual) o iy @
pan gaj ol e il chaline Ulsa g zoal (G 5 0s9) Ulsa
dapma il 138 Gl ) ol il g ez al) s glisal) i AL cila il
il o3gd 18y o g 3l i crbyua i) il aay bl alat g
el ya) die zaliyal) Laading i A parsall Laall ol aaa3 aatindll e Cany @
S5 Haedl @bl
:(? 1- 2 00001) G)AJ\ é—ud\ Gl g Lo | C_Lm O guia olua 48 .1
(» 0.003 ) L yis
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Okl bl (e Wil g 5 el 5 oaall (e paie JS die 2558 2 Cluay o
bl 13 4 Sl Glual) o WS (a2 Gl 81 (6 zoall 50
Uy b hodl 1 s aaed ki 0.94 o oaloal) gn Apsdl Ledl e
:cblid\
L1
Fr =— = 1
4 gh
Gaall s Seill 5 yna b oLl o (w53 ((22-4) JSEN 3 Laaal s 138 5o
cae phaie J8 8 4l Qi &yl
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57 Legend
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2kl z3paill 48 Hhal) Lo g 52 (6-4) Jsaad)

reach3 reach2 reach 1 AL SIN
Normal Depth Normal Depth Normal Depth Upstream
1=0.0085 1=0.003 [=0.0018 Condition
Known WS Normal Depth Normal Depth Downstream
Q=1.613, 1=0.0072 1=0.002 Condition
Q=9.515,WS=0

s Al bl
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sl adalie gpen 3 Ao pull a8 (2-5) Jsaad

Vel

Q

River

Vel min | Vel max Chnl Total Sta Reach
(m/s) (m/s) (m/s) | (m3/s)
0.339 1.32 1.7 50 541 reachl
0.323 1.33 1.02 50 5.35 reachl
0.329 1.32 0.6 50 53 reachl
0.293 1.27 1.82 50 5.292 | reachl
0.364 1.40 0.37 50 5.25 reachl
0.363 1.40 0.37 50 5.21 reachl
0.333 1.34 0.44 50 5.02 reachl
0.326 1.27 0.96 50 4.96 reachl
0.296 1.21 0.89 50 4.94 reachl
0.297 1.31 1.03 50 4.88 reachl
0.258 0.94 2.44 50 4.877 | reachl
0.318 1.34 0.34 50 4.75 reachl
0.303 1.25 0.48 50 4.62 reachl
0.302 1.25 0.49 50 4.57 reachl
0.311 1.27 0.38 50 4.5 reachl
0.298 1.31 0.59 50 4.48 reachl
0.334 1.32 0.16 50 441 reachl
0.234 1.25 1.21 50 4.34 reachl
0.316 1.34 0.43 50 4.28 reachl
0.346 1.30 0.2 50 4.21 reachl
0.340 1.35 0.24 50 4.17 reachl
0.353 1.45 0.11 50 4.01 reachl
0.311 1.23 0.21 50 3.88 reachl
0.301 1.18 0.29 50 3.68 reachl
0.315 1.21 0.33 50 3.63 reachl
0.314 1.32 0.73 50 3.46 reachl
0.311 1.40 0.79 50 342 reachl
0.297 1.15 1.52 50 3.37 reachl
0.326 1.27 0.97 50 3.34 reachl
0.313 1.19 1.36 50 3.29 reachl
0.298 1.16 0.83 50 3.27 reachl
0.289 1.13 1.52 50 3.24 reachl
0.305 1.11 0.84 50 3.21 reachl
0.256 1.10 1.2 50 3.18 reachl
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Ge pull o8 (2-5) dsaadl ol

. Vel River
Vel min | Vel max Chnl Q Total Sta Reach

0.330 1.21 0.61 200 3.15 reach2
0.313 1.22 1.06 200 3.13 reach2
0.311 1.16 3.92 200 3.09 reach2
0.330 1.21 2.2 200 3.05 reach2
0.353 1.23 2.79 200 2.98 reach2
0.280 1.30 2.27 200 2.95 reach2
0.290 1.24 2.77 200 2.9 reach2
0.336 1.28 0.68 200 2.85 reach2
0.275 1.09 0.94 200 2.77 reach2
0.315 1.16 1.58 200 2.71 reach2
0.330 1.20 2.7 200 2.63 reach2
0.305 1.14 2.42 200 2.58 reach2
0.342 1.18 2.14 200 2.53 reach2
0.320 1.21 0.74 200 2.45 reach2
0.333 1.17 0.28 200 2.41 reach2
0.317 1.18 0.29 200 2.4 reach2
0.285 1.17 2.89 200 2.36 reach2
0.311 1.28 1.49 200 2.28 reach2
0.284 1.27 3.09 200 2.23 reach2
0.318 1.19 1.82 200 2.21 reach2
0.331 1.34 1.48 200 2.18 reach2
0.308 1.23 1.65 200 2.08 reach2
0.278 1.12 2.74 200 2.03 reach2
0.308 1.27 0.45 200 1.83 reach2
0.273 1.19 0.35 200 1.73 reach2
0.287 1.27 0.54 200 1.61 reach2
0.275 1.22 3.08 200 1.53 reach2
JaalacY) de ) e S
de il pa yhal
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Zeyull a8 (2-5) Jsaall o

. Vel River
Vel min | Vel max Chal Q Total Sta Reach

0.377 1.23 0.23 227 1.41 reach3
0.379 1.35 0.26 227 1.3 reach3
0.382 1.37 0.26 227 1.23 reach3
0.382 1.24 0.22 227 1.12 reach3
0.402 1.43 0.19 227 0.93 reach3
0.394 1.36 0.19 227 0.83 reach3
0.409 1.33 0.12 227 0.72 reach3
0.408 1.35 0.11 227 0.69 reach3
0.397 1.31 0.14 227 0.54 reach3
0.402 1.31 0.15 227 0.47 reach3
0.399 1.39 0.24 227 0.37 reach3
0.394 1.41 0.18 227 0.29 reach3
0.404 1.35 0.19 227 0.22 reach3
0.373 1.22 5.51 227 0.21 reach3
0.239 1.12 6.25 227 0.18 reach3
0.308 1.15 1.5 227 0.12 reach3
0.296 1.08 1.99 227 0.05 reach3

0.284 0.98 3 227 0.03 reach3
0.270 0.94 3.27 227 0.02 reach3
0.264 0.90 3.68 227 0 reach3
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0.84286 0.074 0.008 | 0.0004 | 3.36 | 11.39 o 4.34
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ad
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ad
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"Abstract”

Overflows events and their spread ,especially the river ones ,lead to big
risks on humans and properties ,and the difficulty to control the areas of
flood will also lead to have confusion in using the river hydro _system
with the potential of its use .The basic step to improve this system and
to make good use of it and near lands is to foresee the flood events and
to expect its motion tracks and direction with the water flood they cause
;the damaged regions and to take the good measures to lessen those

damages and destruction effects resulted from those floods .

This research aims to put math model for overflow stream in Al _Sin
river by using numerical methods via HEC_ RAS programme ,and to find
a layout of flood for Al _Sin ,to know behavior of flood flow for the river
stream especially in the point of crossing the river with the stream of

‘ Abo _Baara and Al _Sultan stream ,besides choosing the suitable

solutions to correct and use of the stream in a very good way and to
keep the spread properties safe by the best engineering solutions .This
study was to specify the methods used in calculation of stable and
unstable flow in open _water streams ,together with estimating the
flow equations adopted by HEC _RAS where this programme was used to

find the layout of overflow in Al _Sin river.

A math model was made for Al _Sin river by field measurements in a
certain time of the year and at sites of crossing points of its tributaries
(Abo _ Baara river and Al _Sultan stream ) where the overflow layout
was found and the damaged areas by the flood as protection ways were

named to lessen the effects of the floods .
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" Conclusions & Recommendations "

Conclusions ;
This study has shown the following points :
t 1 -The need to make calculation of stream in the natural flow of the

river to know the conditions of this flow in all flow sections

! 2 —The need to specify the places of overflow and sites of huge drifts

| i ,and thus regions which need the stream to be widened ;those in need
| to flood barriers to prevent flood ,and the need to cover the regions

| with suitable materials in regard to the cost and efficiency .

3 —Al _Sin river enjoys its turns which are sometimes narrow and deep
and are sometimes wide and sallow ,and this leads to overflow of water
in case of flood in winter on lands and facilities around it in a sense that
it causes drifting and damage to part of them and a flood to the other
part for a long time ,so it should be studied carefully ,and to have near
expectations to the river behavior in order to protect those facilities in
case of floods .

4 —Overflow layout shows the percent overflow wave of Al _Sin river and

its spread on the near lands ,and the relation of this overflow with width
[ of the stream and its depth on one hand ,and the coming flow from
‘ tributaries on the other one .
}‘ 5 —Water is highly overflowed in shallow and narrow areas as seen in all
' parts of the stream ,where it is less in wide areas to form moors
,especially in the first part of the stream .
6 —Tributaries water play a role in feeding the river ,but at the same time
they raise water on its banks .

7 —Water highly rises after the coming of Abo _ Baara river water to the

main stream where great turbulence takes place as a sudden rise of
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|

water ,thus water greatly overflows on the right bank at first ,then it
| goes to the both banks .
‘ 8 —Overflow increases greatly on both banks after river water is crossed
’ with water coming from Al _Sultan tributary where water turbulence
‘ happens once again .
9 —Levels of stream bottom range from 5.38m above sea _ level to
2.07m under sea level .
They start from 4.06m high or down.in a clear way ,and this resulted
from water flow ,wearing processes and sedimentation with repeated
turbulence effects to end at level 0.59m under sea _ level .
10 —The existence of covers and obstacles hinders the spread of water in
the stream ,especially in some of cross sections whether they are in
river bottom or on its sides .
11 —Herbs ,stones and plants have an impact on the stream plus the
‘ human use in its nature where river water will be unstable .
12 —Drifting and wearing to the walls and bottom of the natural stream
due to high — speed motion of water ,especially in narrow cross sections
or high slope .
13 —Sedimentation of specific materials brone by water or growth of
weeds in other sections ,especially those of wide section due to high
‘ speed of water .
;’ 14 ~Wearing and sedimentation processes in river stream increase the
drifted materials ,thus this has an effect on river flow and strength .
15 —The flow is changed from non —critical flow to above —critical flow in

some sections ,especially in bridges spots ( highways bridges ,Arab Al -

low depth to high depth which makes a hydro — leap causing big loss in

|
|
l malek bridge ) ,thus water motion will be on the contrary direction from
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power which can be used to protect water facilities before being
destroyed .

16 —The need to organize the stream of Al —Sin river and correct its track
to prevent all types of overflow on lands and water facilities in the
region ,and to lessen drifting and structures damage .

17 —~Water levels will be low after river stream organization and adding
some structures ( retaining walls ) ,especially at cross points with
tributaries ( Abo —Baara ,Al-Sultan stream ) .

18 —Those structures are expensive ,and it is better to seek for other
cost _effective solutions .

19 —Covering with coarse module materials will lower the water level
clearly at limited distances .

20 —Shoulder level should be raised in overflow areas to water level
,then reserve should be taken as per flow depth .

21 —Covers should be always monitored ,and protect them from
damages with periodical inspection ,especially before and after the end

of rainfall season .
2 .Recommendations

1-Overflow effects must be controlled by taking precautionary
measures such as side soil barriers that lessen water height .

2 —Weeds and stones ,and all other obstacles should be removed as they
affect the flow ,and to implant the sides with plants and stone — paved
to lessen soil drifting ,wearing and sedimentation processes .

3 —To widen the stream at narrow sites which can cause a huge overflow

at its banks .
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4 —Crossing points at tributaries as stated should be protected to lessen
the damage to the river by water motion ,and to design suitable enter
points to water to make drifting power less .

5 —To improve the stream ,especially at moors areas to make good use

of its water .

6 —The need to clean water stream after each overflow season .

7 —To apply the best protection methods in an economical way .

8 —To widen the cross sections at study time whether on field level or by
using programme properties .

9 —The future planning to increase the use of river water in all projects
which will make river overflow and its water motion as a means to
develop the water reality in our country .

10 —Numerical methods for hydro —calculations should be adopted ,due
to they are good to enter parameters that help get precise results .

11 ~Examplification of overflow stream of the river for the unstable flow

’ state .
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