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Two Dimensional Finite Element Model to Calculate the
Influence of Channel Width Variation in Alluvial Channels on
Bed Transport Capacity With Constant Value of Manning
Coefficient

Uday Hateem Abdulhameed

Abstract

The effect of change of channel width on bed load and transport load of sedimentation for
given discharge are studied. The transport load is a mathematical function of change in channel
width . The phenomena of transport load of sedimentation in a meandering alluvial channels are
significant problems in river engineering and important factor that effects on the works of river
control . The finite element model is developed to determine the effect of change of channel width
on bed load capacity to ( 2.5 km ) length of the Euphrates river within hit city used value of
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manning roughness is ( 0.028 ). Calculated the optimum width actualized maximum transport
capacity .
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(825,11)6 &, il (325,25) 26 ¢, flaill (-100,-6.5)43 2, gl
350all 2009/3/21 % x do ) 1 2009/3/21 % kn do )l 2009/3/21 % kn do )l
W.L= 50.45m W.L=51.19m W.L=51.19m

02d 0.748 0.144
A | 06d 0.538 0.66 0.244
08d 0.682 0.228
02d 0.791 0.616
B | 06d 0.471 0.563 0.516
08d 0.55 0.46
02d 0.737 0.63 0.89
Clo6d 0.616 0611 0.715
08d 0.563 0.516 0.682
02d 1.011 0.682 0.741
D | o6d 0.956 0.516 0.66
08d 0.88 0.46 0.471
02d 0.978 0.693 0.912
E | 06d 0.791 0.616 0.88
08d 0.857 0.594 0.693
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Uail) & 0 Jara g (2) pd J g2

The section Mean square error
Section ( 6 ) — station ( 825, 11 , 57.3) 0.0324
Section ( 26 ) — station ( 325, 25, 56.58) 0.0266
Section ( 43 ) — station ( -100,25,54.66) 0.0358

il e ie a5 (3 52 51 ) Adall Jglaadl b Aine LS ol Ja) gl calS s

(6) ) phaial) die Ludly ) 4 gunall g 83 gud pall Guamalial) @lily (3 ) a8 Jsaa

Time ( day) Observed data computed data
1 50.54 50.41
2 50.61 50.71
3 49.55 49.72
4 50.1 50.25
5 50.64 50.5
6 51.2 50.95

51.05 50.85
8 48.65 48.9
9 49.25 49.49
10 50.75 50.59
11 52.05 52.24
12 50.2 50.34
13 49.15 48.95
14 48.8 48.99
15 50.35 50.14
16 51.6 51.78
17 50.4 50.27
18 50.95 50.81
19 51.07 51.21
20 51.15 51.278
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(26) ad, adaiall die Ludaly 5 4 gunall g 53 g yal) upmiall cilily (4 ) Ay J g0

Time ( day) Observed data computed data
1 51.19 51.31
2 51.08 51.24
3 50.24 50.41
4 50.76 50.55
5 50.9 50.71
6 52.05 51.91
7 51.7 51.88
8 51.3 51.49
9 49.25 49.49
10 48.9 49.05
11 50.15 50.31
12 51.4 51.31
13 51.2 51.401
14 49.1 49.31
15 49.8 49.99
16 50.15 50.02
17 50.6 50.48
18 51.2 51.29
19 52.01 51.89
20 51.9 51.98

(43) pd, pdalal) dis Ludaly ) 4y guuanall 9 33 oyl pesial) il (5) ) J g2

Time ( day) Observed data computed data
1 51.19 51.31
2 51.34 51.24
3 50.3 50.44
4 50.9 50.78
5 50.7 50.45
6 51.9 51.71
7 51.5 51.88
8 51.21 51.41
9 49.41 49.33
10 49.25 49.05
11 49.9 49.71
12 50.91 51.12
13 51.1 51.23
14 48.95 49.23
15 50.1 50.31
16 50.23 50.08
17 50.4 50.48
18 51.25 51.41
19 52.07 51.89
20 52.01 51.86
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Fig ( 1) observes and calculate data at section ( 6)

---- OBSEVED DATA
- CALCULATED DATA

T
2 3 4 5 6 7 8 9 10 11 12 13 14 15
TIME { DAY )

T
le 17 18 19 20

525
52
51.5
51
50.5
50
495
49
48.5

STAGE(m)

Fig ( 2 ) observes and calculate data at section ( 26 )

---- OBSEVED DATA
-~
CALCULATED DATA /P—"

T T T
10 11 12 13 14 15 16 17 18 19 20
TIME ( DAY )

525
52
51.5
51
50.5
50
495
49
48.5

STAGE( M)

Fig ( 3 ) observes and calculate data at section ( 43)

---- OBSEVED DATA
CALCULATED DATA p—

1 11 12 13 14 15 16 17 18 19 20
TIME { DAY )
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Calibration of Mathematical Model (Transportation Equation)
Kl i) sl S A g 5 pa gige e il g e pumly )l g3 ail Gl
Cyn (4 )ilaadl e die a5 e glibo (55 )oal (o A e plie XD B3I 5
e a8l 18 ) o) el (a5 e adalie BB Gas gL ol 5 (e Ao e el (15) pen S
100, )ddasall die a8 ol (43) akaiall g (325,25 ) Aasall dic &8 6l (26 ) adalall 5 (525,25) Aasal
ot Cun aaie JS0 e Al 1) 505 (1) SN Gana Ada AN 8 el 5 Al ) g i (- 65
(VUV) Jlga alaai il ligal) 038 330 255 3aeel dused ) COUD ahali)l (e g g0 pdaie S apud
- o e S e dela Caai 8 il cad 5l AS5a G 5 un

2l Gkl (Sas Slinall s3gd a7 o5l Sy Uit (15) J @bl Jasa) Qi) of o) &

sl xe Jls e

P VS sl Jylal
Section (43 ) - Station (-100¢-6.5)
COL NO. D65 ( mm ) D90 ( mm )
1 0.25 0.29
2 0.25 0.3
3 0.26 0.35
4 0.295 0.4
5 D35 ( mm ) = 0.37
Section (26 ) - Station (325 ¢ 25)
COL NO. D65 ( mm ) D90 ( mm )
1 0.25 0.3
2 0.25 0.3
3 0.25 0.3
4 0.26 0.34
5 0.29 0.4
Section ( 18 ) - Station (252 ¢ 25)
COL NO. D65 ( mm ) D90 ( mm )
1 0.26 0.4
2 0.26 0.35
3 0.25 0.3
4 0.24 0.35
5 0.3 0.4
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Lo 4352l Jaws gin g acls Jay (o sl s AN alaliall sl = o3l (of o3lef il A (e iy s
o a5 sl Ja )l Gz s el 3 geal) die (43 ) b adaall sl 2yl e
Zisall b Gl 26aS odlef A adalial) (e 5 e pdaie JSI dusedll 5aacY) ol 5o liel &3 g
438 (130 ) o_aie i) Jealiy g o))

(26) pd, pdalal) dis Lualy ) 4 grusanall 9 52 gaca yal) a5l 43aS (16 pB) J 922

Bed sediment observed at cross section ( 26 ) Bed sediment calculated at cross
station ( 325 , 25 ) section ( 26 ) station ( 325, 25 )
Sample No. gm / 30 min/ Ton / day | gm/30min | Ton / day
sampling width
1 2.89 0.00013872 3.145 0.000151
2 10.29 0.000494 12.041 0.000578
3 17.62 0.0008458 15.879 0.000762
4 7.91 0.0003797 8.964 0.00043
5 23.81 0.001143 20.326 0.000976
Average 0.0006002 0.000579

(18) pd, pdalall dis Lualy ) 4 grusanall 9 82 gaca yal) b il 43aS (7)) 08 J 922

Bed sediment observed at cross section ( 18 ) | Bed sediment calculated at cross
station (525 , 25 ) section ( 18 ) station (525 , 25 )
Sample No. gm / 30 min/ | Ton / day | gm /30 min Ton / day
sampling width

1 67.117 0.003222 69.241 0.003324

2 21 0.001008 22.21 0.00107

3 150.06 0.0072 147.89 0.0071

4 272.33 0.013068 275.56 0.01322

5 27.044 0.001298 28.14 0.001351
Average 0.00516 0.005212
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(43) pd, pdalall dis Ludaly ) 4 grunall 9 8 gaca yal) a5l 43aS (8 ) J 922

Bed sediment observed at cross section ( 43 ) | Bed sediment calculated at cross section
station ( - 100 , - 6.5 ) ( 43 ) station ( - 100, - 6.5 )
Sample gm / 30 min/ | Ton / day gm / 30 min Ton / day
No. sampling width
1 1.28 0.00006144 1.89 0.00009072
2 122.34 0.00587232 125.64 0.006031
3 257.09 0.01234 261.75 0.0126
4 848.36 0.04072 805.71 0.0387
5 448.51 0.02153 502.92 0.02414
Average | 0.0161 0.0163

e baa s JS A adalial) (e pdaie S e Al iy s ) A€ Jare Jia odled il ¢

: N Jsandl Jans Llae 83 gem pall 5 Ll 5 A geunall Aliial) 20 ciloaS &5 il

AU adaliall die 33 gua yall g Ludaly ) 4y punal) Aliiial) 40S)) Ciloast) (e A5l (9 ) ad ) J g2

Average Bed Average Bed Average Bed Average Bed
Width of sediment observed | sediment observed | sediment calculated sediment calculated
The section
section Ton / day/sampling Ton / day/ Ton / Ton / day/ section
width section width day/sampling width width
( 18 ) station 21.44819 21.66434
345 0.00516 0.005212
(525,25)
( 26 ) station 1.518578 1.46494
210 0.0006002 0.000579
(325,25)
( 43 ) station 32.9759 33.38554
170 0.0161 0.0163
(-100,-6.5)
mse 0.072468

il s A€y D)) die A giie 28 ) Jpeasll mly ) 23 satll 8 Jall @Y glas e )
e lgle Jpanl) & Al il sldie) 5 a8y dylliie A glas (43 ) il 52 s el e Ay suenal) Aliial)
N siia el Jgaall 8 Uadll a e Jane ety olld g &1 giial) il o (44 ) o8 A sladl

P Y (10 ) A Allaall &l S a8 ol die Lol Jseagl 2 08 odlel 5 pladll il
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(10 ) pd) Aslaall cul 5l 28 (10 ) a8, J 92>

The variable The Value
C 2.13
1.47
K 1.07

4 el L) Aaaa adga die 8l g o okl )l zigall) Gk - 5
Application of Mathematical model of UPHRATES River
Bis ilbeey LhaM Gloal C¥aleay Galdd e all bl zisall 5 e JS) aa

Col 5 alaly iy (10 ) Ay Alslaall iy et JSL @y 5 el didee JWS) W (g il sl
paaily ol ) zasadll Gudail ddlise 4 jo abalie dad LAl o5 A jal) adge canls A5 Led
vie el Jlue o Aalise o8l s b e Las) 2 adaliall o3 5 Al aise b il se ) JUE Lo
A IS e A e g ghall dda A b dain e odled adalial g &l el JLaY) ddasa g g pie pdise
gise e lgd dum jll adalidl cllabie gy GAls (2 ) A JSEN e Gl A A (1)
(4) Al L

el oy om 7 s amndl ol o i s adaliall s (e el a0l Jlaill 6] ja)
Julaill IS Eus Sec (1100, 25 ) adaiall g Sec (300, -6.5) adadall e Gliall Gamey lacle 45 g SAl) Jau ia g
a5 oAl da oV G e S A

pblial) el 8 A ge Baeel dsed ) oDlel Ausedd) ahlidl (o (5 60 pdiie S apudi
(24) Llata ) S5 < yays 4883 (130 ) o laie (e ) Jualdy cand o)l AS m (il 3 S dua el
a—tia ISV Aedl 50aeY) pl g sliiel 5 25 aal o DA ki) iy gyl A€ slaly ellis s
) Js¥ Aliinal il gus 5l AsaS s oy ol Sl z3sail (b Gl 28aS oDle AN pllidl (e g
Jall i L lagy anl 5o DA ol 488 (130 ) AT die 4aS) il <y s yl) 3aS jlaia g 428 (30

oLl Ll 5 5 liaal) akaliall ol

G dastl gy e gl b plaill 8 el sl o g das 2
S et Al g 270m Sec ( -300, -6.5)
o) o gmg @) e Aol dalail) &g\,u ao g 180m Sec ( 100, 25 )
ST my ) oo doell sl dolis sl g 260m Sec ( 425,25)
A e esl) o Al Jae 400m Sec (825,25)
e\ (\W.L\ Ol &l Jxg 420m Sec ( 1000, 25)
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Table ( 10 ) Bed sediment calculated at cross section ( -300, -6.5)

Sample No. Sieve analysis Ton / day gm / 30 min
1 Sand medium 0.000351 9.424
2 Sand medium 0.00679 159.96
3 Sand medium ( center of section ) 0.00149 36.13
4 Sand course 0.00041 10.931
5 Gravel 0.000153 4.571
Average 0.00184 44.203
Table ( 11 )Bed sediment calculated at cross section ( 100, 25)
Sample No. Sieve analysis Ton / day gm / 30 min
1 Sand medium 0.000541 12.984
2 Sand medium 0.00961 230.64
3 Sand medium ( center of section ) 0.0172 412.8
4 Sand course 0.00026 6.24
5 Sand course 0.000248 5.952
Average 0.005572 133.723
Table ( 12 )Bed sediment calculated at cross section ( 425, 25)
Sample No. Sieve analysis Ton / day gm / 30 min
1 Sand medium 0.0023 47.91667
2 Sand medium 0.00931 193.9583
3 Sand medium ( center of section ) 0.0251 522.9167
4 Sand medium 0.0015 31.25
5 Sand course 0.000261 5.4375
Average 0.007694 160.2958
Table ( 13 )Bed sediment calculated at cross section ( 825, 25)
Sample No. Sieve analysis Ton / day gm / 30 min
1 Sand medium 0.00453 94.375
2 Sand medium 0.00113 23.54167
3 Sand medium ( center of section ) 0.0081 168.75
4 Sand medium 0.02068 430.8333
5 Sand medium 0.00114 23.75
Average 0.007116 148.25
Table ( 14 )Bed sediment calculated at cross section ( 1000, 25)
Sample No. Sieve analysis Ton / day gm / 30 min
1 Sand medium 0.00261 54.375
2 Sand medium 0.000982 20.45833
3 Sand medium ( center of section ) 0.0057 118.75
4 Sand medium 0.0094 195.8333
5 Sand course 0.000973 20.27083
Average 0.003933 81.9375
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