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Estimation of the Water Surface Slope by the
Flood Discharge with River Bend Curvature
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Abstract

In this research, we made a one and two-dimensional analysis of numerical data
collected from the bend curvature of a bended river section.
According to the result from the numerical analysis, the inflow & output angle caused
a water level deviation which increased with an increase of the flood discharge. From
the water level deviation of our two-dimensional numerical model, we obtained the
maximum slope of 6,67% when the inflow and output angle was 105 degrees and the
flood discharge was 500 CMS. As for the right side, the differences with the
one-dimensional numerical model were reduced when the angle was more than 90°. As
for the left side the differences were reduced when the angle was more than 105°

For a river with more than 90 degrees bend curvature, a hydraulic experiment would
be more appropriate than a numerical analysis.

JNUAS 1 £, FFF 9, FUA, FHVIE FHEIIY

i

Keywords : numerical analysis, flood discharge, water level, water surface slope,
river bend curvature, hydraulic model experiment

1. M2 Fgsta e AAA wFg sHeAe F
g Age Aol Zawn stk oy U
guidon LML BI FEIEAL =Z) B stHol e dAdHe oate dH FHfeo £
&% £, T2 T2 F A% A7k dASA =Y BEFAA 49 AL AA
F29 AL 9Eld ol&EHE sYe FEH st AL FHste Ade AA 2 vked
9l T49 AAo] JxE 1AYRYY Y I Ferc g4 AAEE QF7 A €
o] 224 Ba7A AAol sl 2xdny 9@ 4 o B A3 oluyd LRfE HAdE
Ao HE WERA HAMe] 5T 33U BHo 7171 ¢isked whaR Ao A 9 13hd FAIHHE
2 pREg oFold RAY FUA ALHE g3 2 FARNMNEHe ARE A, AP
2L 149 FAHNRgoR s duds 3 Z2H FAHoR 45 HXE HAsH olF AY
FE4Awe AT Aok Teu A4 AFE ALE ANSE o) & 479 HHen
dhsl ol 149 FASNTLE AHgsl AL 2 aFEs 1349 FANNA%s 2 £A3)
MARE vasgd. ® d7E dstd o8d
« ZddEn EEFsty) a4, A} Zeagee 144 FAH s HEC_RAiS% °]
o AR do EEEo A4 Sermem, L FANLE RMAZ 2TE
oo AANFRL AR ERT I ISR gese

- 129 -



WGl AN G YA T A =EE), AW AR, 2006

o
=]
Of

e

)

- o

—

o

'0

it

= D
=2 ok) ol

U AL o

—

2

o)

b
o
2k
o,
4
=
Rl
n
4 o
ar
[
3
[l

g
=

IOOCM% ZOOCMS 300CMS, 4OOCMS, OOOCMQJ
W7k
sk ge

21 YHXRA

211 A¥aa A4

B ooe gsldd 83 e st Az
W oge

WatATh ohd AWe R AT B AFE
2 Agsar. 8 429 Afe 29 19
2t

40 Tjo
W (1
Jo Mo
K P
R - %
NS 218 g
7-
B
B FET
OO )
TSy Ll
a3 1 sk - &zt

#A A F- SR ARe 39 104 ne
uhe} Zhol 135° 105°, 90°, 45° 15°¢] tisted A Z
& £ o= U A oo s
2 - Bed § - gUgel d1
ol @&%

Xt
A

g o9 g A
2 ZAAsgen ® Ay FH¥YAHLE 500mE
A4
e d I Agsiant. d4
B oalde] RRe] AFAGd ARE ke
A H ¢ B3 olo] wpE YFHIIHY HE FE&
n#E o FL 300mE AYssc dFA Y
dowe g 29 #Z
W.h ,
ot T ‘e
/A T
/ 4 / \\
pre— \\\/"' E // p—
“\.‘_/ O {
\\ i) /*
\ /
i /
\ /
\X /

ag 2 7Y Fows

212 5% A¥
®odAFE ¢ F5F A9 1000MS~
S00CMsE At o)y sEAGAAM 18
'8}5‘401 A48 ALEFFL vHe2 HAE 4
Belgic A A 27/ e A T

J%‘ 39 2t

22 57\.;‘(|;HM x!.Eola_:i

221 1349 S84 FadY

VHIFAAAE Aol ARAS L £8 As
& ggsden. FEARE FhiE §5%e
Qe SFlE AREFA SmE AL
o AYAR 2 AAEA dEBEe okd 19 4

~ 29 6 3% #oh

- 130 -



HZledS(Fdn e Y rledTa =EE), Y6H AL, 2006

Sd BRET Fao

218 4 HEC-RAS 15°H & 9l2fsjud

212l 5 HEC-RAS 'CWE olad sy

1% 6 HEC-RAS A= = stH
3~3% 5 o 9 gl sk A
15°9 492 500CMS of @
= g5t ge QAPEE 7 A¥2
Fotel 149 AN ARE =%
sS4 dshe ok 2d 73 2

o v |
2 ot
(4% AN
,"r‘
Ml
N
L

ke 2

i

i
[

K

zl

lzh

5
£
4

| me SEAAE 4

a8 7 HEC-RAS &% #3 otz
222 229 2|3} e
271}%.-’??]'6}1* & 10}0‘1 98‘*1}&5—-‘? d# sy
W, dadas 4Hsr] 9s5t9 AUTOCAD ]
dEd HEARE 29 A B vt o
TEXT ¢z wssiqich

Al
e
[
=

_4_!0

£3438

R LI T]

wir

a2l 8 HEC-RAS E oAtz ladstd

&l &
ity %:% 21746}0‘1 ZX o5 Aa g 9% Mash
X

2U& %;azshn EM al °ﬂ 7133 ,
4% 2 A4 ASY 2RALE JEI
Axe 29 9~19

o
SMSEH 34

a2 9 Mash 74 stgd

131 -



Al d M A gE JY e d L =ER), A6 AL, 2006
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E1AS

v m | v | W | ES || Mo
120 | 300 | 100.03 | 97.71 | 10032 | 2.33 | 126.00
110 | 300 | 100.03 | 97.71 | 100.32 | 2.38 | 125.92
100 | 300 | 100.03 | 97.71 | 100.32 | 2.39 | 125.83
90 | 300 | 100.02] 97.71 | 10031 | 239 | 12575
80 | 300 | 100.02] 97.71 | 10031 | 239 | 12567
70 | 300 | 100,02 97.71 | 100.31 | 2.39 | 125.58
60 | 300 | 100.02 | 97.71 | 10031 | 2.39 | 12550
50 | 300 | 100.01 | 97.71 | 10030 | 2.39 | 125.41
40 | 300 | 100.01 | 97.71 | 100.30 | 2.39 | 125.33
30 | 300 {100.01 | 97.71 [ 100.30 | 2.40 | 125.25
20 | 300 | 100.01 | 97.71 [ 100.30 | 2.40 | 125.16
10 | 300 |100.00 | 97.71 | 100.30 | 2.40 | 125.08
0 | 300 [100.00| 9771 | 100.29 | 2.40 | 125.00
E 2§ 5% 7 45° £ 300CMS 17
S LS
| Rver o | Wev | W8 | BS | el | Ry
% 99k 1 107 ol AYxE ¢ 8 A
AxAL A"kt 23331 FH o] o] Rojx] A 190 | 300 [100.05| 97.71 {100.34| 2.37 |126.48
ar} 180 | 300 |100.05| 97.71 |10033] 2.37 |126.40
oo xista 23l 170 | 300 [100.04] 97.71 |10033] 237 |126.32
PR SN 160 | 300 |100.04| 97.71 |10033] 238 |126.25
oF Ao Awsiulel 7o) 94 W AL 150 | 300 [100.04{ 97.71 |100.33| 2.38 |126.17
sqstel 1849 AN A% }E 52 T 5 140 | 300 |100.04| 97.71 |10032] 238 |126.09
ARt F-EY A 15° F5F 300CMS 144 130 | 300 [100.03] 97.71 1100.32| 2.38 |126.01
gijﬁf;fﬁﬂ 121232:}12152’1?3 i 120 | 300 [100.08] 97.71 [100.32] 2.38 [125.04
oy 110 | 300 |100.03] 97.71 |10032| 238 |125.86
100 | 300 |100.03] 97.71 |10032] 239 [125.78
E1§-5Y 7 15° £42 300CMS 1k 90 | 300 |100.02} 97.71 [100.31] 2:39 |125.70
TR A 2 80 | 300 [100.02] 97.71 [10031| 239 [12562
Biver| O | WS, | crit | BG. | Vel | Elow 70 | 300 [100.02| 97.71 |10031] 239 (12555
60 | 300 |100.02| 97.71 |10031] 239 [125.47
190 | 300 | 100.05 | 97.71 | 10034 | 2.37 | 12657 =0 300 Twoooil o771 ioosol 230 112239
180 | 300 | 100.05) 97.71 | 100.33 | 2.37 | 126.49 40 | 300 [100.01]97.71 |10030] 239 |12531
170 | 300 | 100.04 | 97.71 | 100.33 | 2.37 | 126.41 20 300 Tiooil 9771 ioaol 220 1523
160 | 300 | 100.04] 97.71 | 100.33 | 2.38 | 126.33 20 | 300 |100.01]97.71 [100.30] 2.40 [125.15
150 | 300 | 10004 97.71 | 10033 | 2.38 | 126.25 10 | 300 |100.00] 97.71 [100.30] 2.40 |125.07
140 | 300 |100.04 | 97.71 | 10032 | 2.38 | 126.16 5 300 Tioo0ol 9771 o020 2.0 T125.00
130 | 300 |100.03 | 97.71 | 10032 | 2.38 | 126.08
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River| Q |W.S.| Crit | EG. | Vel | Flow
Sta | Total | Elev | W.S. | Elev | Chnl | Area
100 | 300 {100.03| 97.71 |100.32} 2.39 [125.78
90 | 300 [100.02) 97.71 {100.31| 2.39 {12570
80 | 300 |100.02| 97.71 {100.31] 2.39 |125.62
70 | 300 [100.02| 97.71 |100.31] 2.39 [125.55
60 | 300 |100.02| 97.71 |100.31] 2.39 |125.47
50 | 300 |100.01] 97.71 1100.30} 2.39 |125.39
40 | 300 |100.01|97.71 1100.30] 2.39 1125.31
30 | 300 |100.01|97.71 {100.30} 240 {125.23
20 | 300 |100.01| 97.71 [100.30| 240 [125.15
10 | 300 {100.00| 97.71 |100.30| 2.40 |125.07
0 300 {100.00{ 97.71 {100.29| 2.40 {125.00
58-89 A E5% 300CMS 14

Yl AHFYd a4 oled T4
st WREFH Fago] B
E 3 F-&5¢ % 90° 5 300CMS 1x+¢
= x| aff A 4 1}
River| Q | W.S. | Crit | EG. | Vel | Flow
Sta | Total| Elev | W.S. | Elev | Chnl | Area
190 | 300 |100.05| 97.71 1100.34| 2.37 [126.48
180 | 300 |100.05}97.71 1100.33| 2.37 {126.40
170 | 300 [100.04} 97.71 [100.33} 2.37 {126.32
160 | 300 {100.04| 97.71 [100.33| 2.38 }126.25
150 | 300 [100.04] 97.71 [100.33] 2.38 |126.17
140 | 300 [100.04} 97.71 {100.32| 2.38 |126.09
130 | 300 [100.03] 97.71 [100.32| 2.38 1126.01
120 | 300 |{100.03}97.71 |100.32| 2.38 |125.94
110 | 300 [100.03] 97.71 [100.32] 2.38 |125.86
100 | 300 [100.03} 97.71 {100.32] 2.39 }125.78
90 300 ]100.02{ 97.71 {100.31] 2.39 12570
30 300 1100.02] 97.71 {100.31} 2.39 |125.62
70 300 1100.02{ 97.71 {100.31} 2.39 |12555
60 300 1100.02] 97.71 {100.31} 2.39 }12547
50 300 1100.01] 97.71 {100.30] 2.39 |125.39
40 300 [100.01197.71 {100.30| 2.39 [125.31
30 300 |100.01] 97.71 {100.30| 2.40 [125.23
20 300 1100.01] 97.71 {100.301 2.40 |125.15
10 300 1100.00] 97.71 1100.30| 2.40 |125.07
0 300 1100.00{ 97.71 {100.29| 2.40 [125.00
4 %58 Z90° B5F 300CMS 1XHH
x| A 2 B}
River| Q | W.S. | Crit | EG. | Vel | Flow
Sta | Total | Elev .S. | Elev | Chnl | Area
190 | 300 |100.05] 97.71 [100.34| 2.37 |126.48
180 | 300 [100.05] 97.71 [100.33| 2.37 |126.40
170 | 300 [100.04] 97.71 |100.33| 2.37 |126.32
160 | 300 [100.04] 97.71 |100.33| 2.38 {126.25
150 | 300 [100.04| 97.71 [100.33]| 2.38 |126.17
140 | 300 [100.04]97.71 {100.32| 2.38 {126.09
130 | 300 [100.03] 97.71 {100.32] 2.38 |126.01
120 | 300 {100.03] 97.71 |100.32| 2.38 {12594
110 | 300 1100.03| 97.71 |100.32| 2.38 |125.86

River| Q | W.S. | Crit | EG. | Vel | Flow
Sta | Total | Elev | W.S. | Elev | Chnl | Area
190 | 300 1100.05| 97.71 |100.34| 2.37 |126.48
180 | 300 1100.05| 97.71 |100.33| 2.37 |126.40
170 | 300 ]100.04| 97.71 1100.33} 2.37 }126.32
160 | 300 }100.04| 97.71 |100.33| 2.38 |126.25
150 | 300 }100.04] 97.71 |100.33| 2.38 |126.17
140 | 300 ]100.04| 97.71 {100.32] 2.38 {126.09
130 | 300 [100.03] 97.71 |100.32| 2.38 {126.01
120 | 300 ]100.03| 97.71 |100.32] 2.38 |125.94
110 | 300 [100.03| 97.71 {100.32] 2.38 |125.86
100 | 300 ]100.03| 97.71 {100.32] 2.39 |125.78
90 | 300 |100.02] 97.71 1100.31{ 2.39 |125.70
&0 | 300 {100.02| 97.71 |100.31} 2.39 |125.62
70 | 300 |100.02| 97.71 |100.31| 2.39 12556
60 | 300 |100.02{97.71 [100.31] 2.39 |12547
50 | 300 |100.01] 97.71 |100.30| 2.39 |125.30
40 300 {100.01] 97.71 [100.30] 2.39 [125.31
30 | 300 |100.01] 97.71 |100.30| 2.40 |125.23
20 | 300 |100.01] 97.71 |100.30| 2.40 |125.15
10 | 300 |100.00{ 97.71 |100.30| 2.40 |125.07
0 300 |100.00| 97.71 {100.29| 2.40 [125.00
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