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Analysis on Parameter Suitability for Modeling

Surge Propagation in Channel Bend
Student: Chun-Che Chen Advisors : Jinn-Chuang Yang

Te-Yung Hsieh
Department of Civil Engineering

National Chiao-Tung University

ABSTRACT

The 2D depth-averaged model proposed by Hsieh (2003) was
adopted in the present study. The secondary-current effect was embedded
in the dispersion stress terms_ofi;the. flow momentum equations by
adopting the vertical velocity profile-proposed by de Vriend (1977). The
parameter suitability for the"present -model -have been determined and
verified based on the experimeént-data-conducted by Bell et al. (1992).
Finally, the secondary-current effect for-surge propagation have been

analyzed based on the appropriate parameters determined.

Key words: parameter suitability, curve channel, surge, secondary

current, depth averaged, 2D flow model
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AP #% Au R R - - ’;‘T_'»B’&f‘:?éﬁ:'%f_‘ei« F o B ‘Au s C RT6= Chezy

HERE GHc n=% BRAE Gk Rk42E g

BN AT HEY L REEDTRT o i E kIR e 2 i 0V
PR LV A P o FL(A3)N T 10 B SHchERT o 1% 4 &3
(Vaschy-Buckingham)2 %4 # 5| 7 B & F]1=x %8> ¥ &7 3

H U L
Re =pU7 » Fr= > 6, =
u JeH b 271,
(4.5)
L S O
usle  1e/Cf 0 B fe2

;v ® » Re=7 ##(Reynolds number) ; Fr=454% #ic(Froude number) ; 0,=

43¢ £ R F]+ (relative length of channel bend) ; SI== =t /it 5 & F]+ (relative
strength of secondary current) ; %=E"}§§FL (depth-width ratio) ; E#x%]+ =C;

(friction factor) ; u,=/C,U=7 + i# & (shear velocity) °
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Fp o o m F)X A ITE LT &

H
MAXU* = f, (Re,FrﬂD Slig S0 Cy j

(4.6)

= R HIRY

2 HFEFNME6)? L E T R MAX U2 B8 e R > A7 &
Hsieh and Yang (2003)z% 3+ 2. 289 i & b8 7 R3E » 4ok 4.1 #7571 5 H P &

XL CRHFE- S Fe A e il F0)Y  BESRALS
MIBE > 4oB) 4.3 P o

t it & de Vriend (1977) = A i 15 R T o RIGE & blid E vk
WiE i e 5 Re #F 5.2.74x10°2527%107 « Fr #F 5 0.088~0.942 - 0,

R 5 0~0.25~ ST & 0.004-0409 - T F 5 45%107-9.41x107 D

Bl 5 4.5%107°~4.5x107 » Cp § T5,2x107%9.81x107 o o % T [l > ¥ w82
LR 2 ORILE R R T R L Rk A )
PETE R P R

ZCRFRFEREL AN

7..

RIRBR P E G @R E R T 200
= § ifﬁg;:MAXU*"‘F' %A@l
2 BT 4o F 44) ~ (DT -

A5 =

o BEEETH YT E DG

‘\i\
E

BIF B8k MAX U*g 12 1 7 8 51

>

SR TR g e 0 )3 SR A MAX U 75
PO Bl 4.4(0) 5 — 22 MAX U*H 810 0 17 5 22 )30 0.01 5 - MAX U™

oLt 001 BRE RSB PRV AR AT TEER KL A
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iR T 2 R g S o F] P AP Y ;;z,,_ g MAXU*RE g e 5 3

3]
BRE > AwB A5 % 147 BT GBMAX U] 7 gvs 2 35 > T EF
ML RFSER R CRERL PR BRI EAT MAXUY A - 2 7 g

EE SN S RS = jagwq% %049 4 001 BRSO E -

FAER I HERE R BB TN RT ke RRE RS SR X

412 3 ¥ peE

Bkt Bell(1992)F S B % b pF » At Bl 2 e dionxE & 52x324> An
£ AE A %5 0.00598m £2 0.05146m > WA e 2 PRV EE At o 3 ILPER
B EE fo 419 B B 8 H AundieBl 4.6 #7710 FP AR 20 27k
PFRESE (TR3E 0 4ok 42 935 s FIF TR HC, 357 1L B Ap B it 0 8
S

cf:u% 4.7)

7\ ¢ Cr=7 j #i(Courant number) ; At=3+ 8 PFEE ;| Ax=4% 1% F B

Bla47 2 2 X7 FlRERLEFHTIH B2 1912 28R 7 B
FArE ST i 0.171~0457 P30 R L S 2 5 F 0 5 Bl 48 57
PV WSS W HRE2Z M G2 R J B7 sk 7
Wt 0.171~0.457 e RN Prop b BT 00 e 2 0 5B @ a1
%o BT #Cr R e 0.171~0457 5 it

N

413 P 53
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ST AR E 2 PR AL BOREET g D AP~ T (Rl 2) ) ppF
SRR F A RS E M Bor B Mk A o e Y
Bo o A A PERR L AP T a2 @ avrRiEg LiFa
oo fif LiE ~ FE ¢ S (GRHE A)PF 0 M SO R IR 0 1
APIEPR KRl 4 A ot B - n B Rl 4D AR
St o A B o AR GE RIERERE FE P OF T
PR e gy R P PR T g i A T g =%
B EE o B BN ERE I (RIEE 8) 0 AP P AR - R
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% 4.1289 %2

W ¥ Egﬁgfé_ B ER W L e KA (10M3) CHEZIZ % #
(m’/s/m) (m) (m) (m"7/s)

1-67 | 0.0167-0.6667 | 3,6,9,12,15 50 1 30
68-133 | 0.0167-0.0667 6,15 25,75,100,125,150 1 30
134-212 | 0.0042-0.8001 6 50 0.1,0.5,2.5,5.0,7.5,10 30
213-289 | 0.0050-0.6667 6 50 1 10,20,40,50,60,70

3 42 % F PFEER

ST SRR € T S

Atk e max Cr =R A Ap B %
(s) (m)
0.0400 0.9140 0.0162 0.9006
0.0300 0.7070 0.0155 0.9038
0.0200 0.4850 0.0132 0.9236
0.0190 0.4570 0.0113 0.9413
0.0180 0.4380 0.0110 0.9430
0.0170 0.4180 0.0108 0.9444
0.0160 0.3920 0.0108 0.9447
0.0150 0.3700 0.0105 0.9469
0.0140 0.3480 0.0104 0.9469
0.0130 0.3230 0.0104 0.9460
0.0120 0.3000 0.0101 0.9458
0.0110 0.2770 0.0101 0.9448
0.0100 0.2600 0.0103 0.9453
0.0090 0.2360 0.0105 0.9433
0.0080 0.2150 0.0106 0.9401
0.0070 0.1930 0.0109 0.9369
0.0060 0.1710 0.0112 0.9366
0.0050 0.1480 0.0119 0.9263
0.0040 0.1260 0.0129 0.9129
0.0030 0.1060 0.0138 0.8947
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430 2 e R R - T
e E L An
(x§) (m)
10x94 | 0.0339 | 9.00
22x94 | 0.0145 | 21.01
32x94 | 0.0098 | 31.00
42x94 | 0.0074 | 40.99
52x94 | 0.0060 | 51.00
10x168 | 0.0339 | 9.00
22x168 | 0.0145 | 21.01
32x168 | 0.0098 | 31.00
42x168 | 0.0074 | 40.99
52x168 | 0.0060 | 51.00
10x324 | 0.0339 | 9.00
22x324 _{..0.0145 | 21.01
32x324 |_0.0098+| 31.00
42x324 {00074 |- 40.99
52x324 |.0.0060 |- 51.00

B/An

Zo4d > RREPPEERL-Fi (e k)

ko A Bl 4 B2k 6

Rzt 2 — , — , sk 8
(nx&) - = - =
10x324 0.009 0.009 0.008 0.012 0.008 0.005
22x324 0.009 0.008 0.010 0.011 0.008 0.006
32x324 0.009 0.008 0.010 0.011 0.008 0.006
42x324 0.009 0.008 0.010 0.011 0.008 0.006
52x324 0.009 0.008 0.010 0.011 0.008 0.006
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2 440)n > ERERFPEAM G- T4

30

*REE Bk 2 R 4 6 Bz 8
(M*&) A m A A m A
10x324 0.963 0964 | 0974 | 0919 | 0.946 0.990
22x324 0.960 0967 | 0974 | 0919 | 0.940 0.987
32x324 0.960 0.968 0974 | 0.925 0.938 0.988
42x324 0.963 0.966 | 0.971 0.920 | 0.940 0.988
52x324 0.961 0.968 0.975 0.918 0.941 0.988
A58 p eRRFEV- A
R e L AE LA
(M*&) (m)

52x94 14048013 | 18.60

524117 [.0.14410°| 23.25

52x168 [ 0.10053 | - 33.33

52x226 |0.07453 | ~44.95

523241 0:05146 |- 65.10

52x438 1{:0:03826 | 87.58

52x652 | 0.02573 | 130.21

52x872 | 0.01921 | 174.38

52x1302 | 0.01287 | 260.41

52x1868 | 0.00897 | 373.57

52x2797 | 0.00599 | 559.58

52x4003 | 0.00418 | 800.62




246720 FAFFFRMRELFRELZ IO IL L (H 2 2)
E R A& LAz o Bl 4 B2k 6 T i
(*&) (m) A mA- - =3
52x94 0.18013 18.60 0.014 0.020 0.017 0.018 0.015 0.013 0.01617
52x117 0.14410 23.25 0.012 0.017 0.016 0.017 0.014 0.012 0.01467
52x168 0.10053 33.33 0.010 0.012 0.013 0.013 0.010 0.009 0.01117
52%226 0.07453 44.95 0.009 0.010 0.012 0.012 0.009 0.007 0.00983
52x324 0.05146 65.10 0.005 0.009 0.011 0.013 0.008 0.006 0.00867
52x438 0.03826 87.58 0.005 0.006 0.011 0.015 0.008 0.005 0.00833
52%652 0.02573 130.21 0.006 0.009 0.010 0.016 0.007 0.005 0.00883
52x872 0.01921 174.38 0.007 0.011 0.010 0.019 0.007 0.006 0.01000
52x1302 0.01287 260.41 0.009 0.012 0.012 0.020 0.008 0.007 0.01133
52x1868 0.00897 373.57 0.010 0.014 0.012 0.022 0.008 0.009 0.01250
52x2797 0.00599 559.58 0.013 0.017 0.011 0.025 0.009 0.011 0.01433
52x4003 0.00418 800.62 0.015 0.020 0.009 0.028 0.013 0.014 0.01650
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2472 2R FAPFFFRN IR ES T % E2 40 M Gk

RS AE , Bk 4 Rk 6 , )
L/AE Bk 2 IR T 35
(nx&) (m) A m A A m A
52x94 0.18013 18.60 0.923 0.894 0.886 0.795 0.844 0.920 0.87700
52x117 0.14410 23.25 0.939 0.918 0.907 0.813 0.863 0.937 0.89617
52x168 0.10053 33.33 0.969 0.957 0.956 0.892 0.921 0.966 0.94350
52x226 0.07453 44.95 0.974 0.973 0.971 0.899 0.938 0.980 0.95583
52x324 0.05146 65.10 0.992 0.981 0.975 0.911 0.944 0.988 0.96517
52x438 0.03826 87.58 0.995 0.995 0.974 0.911 0.955 0.992 0.97033
52x652 0.02573 130.21 0.998 0,993 0.966 0.917 0.971 0.994 0.97317
52x872 0.01921 174.38 0.992 0.983 0.952 0.886 0.972 0.991 0.96267
52x1302 0.01287 260.41 0.985 0.978 0.904 0.877 0.986 0.981 0.95188
52x1868 0.00897 373.57 0.979 0.966 0.875 0.855 0.977 0.970 0.93700
52x2797 0.00599 559.58 0.965 0.944 0.894 0.812 0.965 0.950 0.92167
52x4003 0.00418 800.62 0.948 0.914 0.939 0.761 0.935 0.926 0.90383
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248 mE B PR E2 I A EFT L4 (5 :14))
e L AE Las Bl 2 Bk 4 Rk 6 . 2
(Mx&) (m) i r A i m A
52%94 0.18013 18.60 0.44798 0.44537 0.54813 0.41689 0.44320 0.57145 0.47884
52x117 0.14410 23.25 0.37840 0.36855 0.48105 0.33615 0.37010 0.49429 0.40476
52x168 0.10053 33.33 0.30335 0.31786 0.44140 0.30893 0.35814 0.36771 0.34956
52%226 0.07453 44.95 0.24072 0.23577 0.36827 0.21266 0.26970 0.27806 0.26753
52x324 0.05146 65.10 0.12940 0.14670 0.28729 0.13600 0.20184 0.17610 0.17955
52%x438 0.03826 87.58 0.10206 0.09173 0.24167 0.04431 0.12170 0.13677 0.12304
52%652 0.02573 130.21 0.04658 0.01618 0:17333 0.00993 0.07681 0.07891 0.06696
52x872 0.01921 174.38 0.02843 0.02484 0.13556 0.05520 0.03509 0.04750 0.05444
52x1302 | 0.01287 260.41 0.01383 0.05333 0:10998 0.08834 0.00471 0.00418 0.04573
52%x1868 0.00897 373.57 0.02803 0.08348 0.07845 0.12174 0.02829 0.02655 0.06109
52%2797 0.00599 559.58 0.05996 0.11875 0.04346 0.15983 0.06560 0.06408 0.08528
52x4003 | 0.00418 800.62 0.08456 0.15019 0.01179 0.19702 0.10170 0.10011 0.10756
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% 49 =

KT T AT ERER L

(H =:4)

s i’k 4 ol 4 i’ 6 e oy

CASE Pk 2 e A 4 a g Bk 8 ¥
S| 0.0276 0.0703 0.0877 0.1069 0.0199 0.0125 | 0.0542
#Z 0 [0.0435 0.0960 0.0525 0.1600 0.0805 0.1153 | 0.0913

% 410 - iR TS REL (Hi=:12r)

. s ok 4 e i#lzk 6 SE oy
SaRE S IR A n b N k8 =
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