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Numerical research on reservoir geometrical element effect of dam-break flood
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(State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China,
Xi”an University of Technology, Xi’an 710048, China)
Abstract: In order to investigate the influence of reservoir geometrical elements, such as reservoir
depth, reservoir width and length, on the dam-break hydrodynamic characteristics, a numerical
model of flume is built by Flow-3D. The rationality of simulation values is verified by physical
model experiments, and subsequently, a series of numerical simulations are carried out. The re-
sults reveal that the peak discharge, maximum water depth and dam-break wave velocity of each
observation section increase with reservoir depth, and that the time to peak is advanced at the
same time. The peak discharge of each observation section increases with reservoir width, while
the maximum water depth, dam-break wave velocity and time to peak keeps basically unchanged.
The peak discharge along the river increases with reservoir length, while the dam-break wave ve-
locity, the peak discharge and time to peak of the dam site section are basically unchanged, and
the time to peak along the river is delayed.
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Fig. 1 Sketch diagram of the experimental flume
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Tab. 2 Parameters of the numerical model

0 1D

T4 L/m B/m h./m JEZ /m’
1 3 0.3 0.27 0.243
2 3 0.3 0.36 0.324
3 3 0.3 0. 45 0. 405
4 3 0.4 0. 45 0. 540
5 3 0.5 0. 45 0. 675
6 4 0.3 0. 45 0. 540
7 5 0.3 0.45 0.675
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Depth and discharge change for each section
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Fig. 4 Dam-break flood water surface profile
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Tab. 3 « value of each section under different conditions

. r/m
T
0 1 2 3 4 5 6
1 1.00 0.80 0.75 0.70 0.65 0.60 0.59
2 1.00 0.80 0.75 0.70 0.65 0.61 0.57
3 1.00 0.8 0.75 0.70 0.65 0.60 0.57
4 1.00 0.81 0.75 0.70 0.65 0.61 0.57
5 1.00 0.80 0.75 0.70 0.65 0.61 0.57
6 1.00 0.82 0.78 0.74 0.70 0.66 0.63
7 1 0. 0 0 0 0. 0
3.0
2.5
» 2.0
<15
1.0
0.5
0
0.1
B/im 02
0370 1 2 )%/m

(a) ANIA] A, T8 T 25 T I i 5 I 1)

(b) ANJAl B 5L A5 W i ¢ Ay 23 I i)

3.4 T K A B ik R

P 6 Ay 2% W T 94 i 8 N ) . B R X B K TR
JEE B 3 T . 4% VBT ThT 4 362 RIS B 38 B 18] 2, 4 IR 4R A
Wt 5 T2 DX B8 iR B ) A % DB T ) 38 3 s
() LA AR o U I 5 L R 5 R X B K IR A
XL Ritter IIRFFESE R BEARMLY . 2 D2, K
{LSTR PRy SIS I VAG e T 0 S N R A RO DA e f g
RE L RE AT BB R 5 /K IR A 3¢, 5 JE XK 2 g B2

() ANIAS L TBL N A W i Ay 2AA I i)

[E1 6 4% W THT 3 iy ) 3K 1 []

Fig. 6  Wave front arrival time in each section

VLA 3 o Bt 35 T DX 3 7K TR JEE 1 8 D 30Uk 0B TR 14
Ui i R AR B A I TR 4 L R DX B R Y 2R AR R AR
SE I A REAR P AT S0 . Bl T2 XA 8 A 18 s B3 e
IR TR 48 1 32 B R A 2 B e B ik K M B3 B A
A% 4 2 30Uk DR T 0 o P O DR AR AR E L 2 R
YL/ o A DX e A ) 7 93 ) A2 47 B L
PRAFRGE I 18] < o 2 X B8 7K TR 32 10 DR o0 3 3l 3
R 3 B B R I [ 45 2R X 9 B 0 I 5 A%
IR YA S0 DR H RS N ) AR AE
3.5 F U EE AT E

P 7 Shy i o 4 DT TR ) e LN ) . A& AR AL R
B8 & 15 SULI 10 A% & i 8 45 7 T 06 I I 1) 2, 3 ¥ 4
B o Bl XRG4 TR T e B[] 1
P, BEA P DI B A 38 O, 4% W T e B I () X 4
IR PR IX G B 78 A % 4% W THT e BRI 1) 6 A 38 A7 5
M, o0 4.5 iU B ] B B 0R 7 140 6.7, R
FARTR] I o P DX B2 A8 K P 4% i THT 1Y) e B I )

AN TR P XK B 0T [ — I 20 9 iy BT 7 A2
ARTR] 353 30038 18 B Jm LE R @ ARTTR) (P 4 Cedd o Bl TR
DX 2 A 488 o 4% DB TR e AR 7K T 8 R o BRI 9l A v Y
RCIE 4 Ce)d o ot 3T I iy 310 iz g 19 7K - B 25 18 o
(U=h/D) P FER R B B0 9 A% 2% W8 T 3 i
380 3 I R A [ o i R PP 1) AN ) 32 A R A B o
AR A AR B0 (&6 (o)) B W 3] 3K I (1) 4 4 3R (0 =
/v,

—a— 1 =027 m
5t —o—h=036m
| —o—h=045m

0 2 4 6
x/m
(@) AN A, L30T 25 W e S i)
—a— B=03m
5F —o—B=04m
| —o—B=0.5m

0 2 4 6
x/m

(b) AR B 58 45 W i e L i)

0 2 4 6
x/m

() ANl L B8 4 Wr i v LI fi
Pl 7 4% b I g R )

Fig. 7 Time to peak in each section



228 PO TR 222 R (202D 85 37 B4 2 )

AT 3VUHE A T T+ p TR K K Sk DR AR R R
& T i AU X o R A x4 B T 0 3k ) BF S 45
2R DX B S ORI A0 S0k B T 4 e A LA A8/
AR B3 A X 3k L8 W 1 353 I 7K 1) A8 T AN I
AT T D R ) L e TR B 1 ) A ol 5 300
AR R Ay o N R 77 A 1 5 SE AR 9 P B Ik (1] L 3k
R T BT K B 5 A7 R T35 XU A B

4 &

1) Flow-3D X {5t 31t 7K (9 862 400 45 2R 5 38 A
FERAT & 5 4 BES0G SC I BR R 22 B JF B
AR LK G BT hRS 4 L RES )2 A A .

2) B X E K TR R » 0UhE B i 7 45 W7 1 4t
WA 70 2t 4 K o U LIS ] 2 AT S 35¢ LI AR Ui 09 16
JJED o 5% 3V e 3 R

3) PR IX 8 B Uk K 9 R B I k0 it
B 4% W T i LIS [ 3 S A L 35 3L KO TR 1 B 1

A) HENPE DR BE L, SUhE DR T b 0 O B O R
117 R 5% AT 1 74 08 37T 0 LA /0 R JEE 998 R SO0l T ok e
T ERF A AN 78 94 7 4% W T A L ) 48 L 95 3000 94 3k
AN Z T

RO ORA T BN X R KR b R R
A R KO e F . X KRR
AR K2 S A ) 15 300 A I T N R 7 B e S L
T 15t LK B A8 o T2 DX B AR AN Wi 35 301
oKX Ui AL T o AT N K R B TR R
LKz fot 30URUR: 8 LB A 95 3

B E Tk

[1] XU Fugang., YANG Xingguo, ZHOU Jiawen. Experi-
mental study of the impact factors of natural dam failure
introduced by a landslide surge [ J]. Environmental
Earth Sciences, 2015,74(5): 4075-4087.

(2] BXPEIY, BRZE, R KT, 4. 1152 3l % 5t 003k 0t i

(AR MR R S N G R/ S O
2019,47(6) :79-85.
ZHAO Xizeng, TONG Chenyi, XU Tianyu, et al.
Study on the influence of gate motion on the process of
dam-break wave over the submerged dike[ J|. Journal of
Huazhong University of Science and Technology (Natu-
ral Science Edition), 2019, 47(6). 79-85.

(3] dma, ke = 0l s R, &5 A% i i 25 15t 0k A% oKk 4 O
5 U A Al Y L S LT SRS e 5 B YA L 2015,
37(11) :16-20.

HU Hui, ZHANG Jianfeng, LIU Wugang, et al. Sim-

ulation study of water velocity and discharge varies in
the dam break process of extreme flow pattern[]J]. En-
vironmental Pollution and Control,2015,37(11) :16-20.

[4] RITTER A. The propagation of water waves[ J]. Ver
Deutsh Ingenieure Zeitschr,1892,36(33) :947-954.

[5] DRESSIER R F. Hydraulic resistance effect upon the
dam-break functions[J]. Journal of Research of the Na-
tional Bureau of Standards, 1952, 49(3):217-225.

(6] I, W% . U JE LAl 5t 00 19 @ 4+ 3500 ). 31 R 32
W F B4R . 1986(3) :166-171.

WU Chao, TAN Zhenhong. Simplified calculation of U-
shaped channel dam-break wave [ J ]. Journal of
Chongqing Jiaotong University,1986(3) :166-171.

[7] WANG Lihui, PAN Cunhong. An analysis of dam-
break flow on slope[J]. Journal of Hydrodynamics,
Ser. B,2015,26(6):902-911.

[8] LAUBER G, HAGER W H. Experiments to dambreak
wave: horizontal channel[J]. Journal of Hydraulic Re-
search, 1998, 36(3). 291-307.

[9] LAUBER G, HAGER W H. Experiments to dambreak
wave; sloping channel [J]. Journal of Hydraulic Re-
search, 1998, 36(5): 761-763.

[10] PILOTTI M, TOMIROTTI M, VALERIO G, et al.

Experimental investigation of reservoir geometry effect
on dam-break flow by A. FEIZI KHANKANDI, A.
TAHERSHAMSI and S. SOARES-FRAZAO, J. Hy-
draulic Res. 50 (4), 2012, 376-387[J]. Journal of
Hydraulic Research, 2013, 51(2): 220-222.

[11] HOOSHYARIPOR F, TAHERSHAMSI A. Effect of
reservoir side slopes on dam-break flood waves[]].
Engineering Applications of Computational Fluid Me-
chanics, 2015, 9(1). 458-468.

(127 XISCZE, ik, kg R, % LT iiF0 4R K 3 L it 30

AR AR [T ]. TR 5 1R, 2019,51(2)
121-129.
LIU Wenjun, WANG Bo, ZHANG Jianmin, et al.
Effects of Initial water depth ratio of upstream and
downstream on dam-break flow propagation [J]. Jour-
nal of Sichuan University ( Engineering Science Edi-
tion), 2019, 51(2). 121-129.

[13] EHE AR, RREL M ER P, 4. BT FLOW-3D i1 = 4E 4 {H
IR AR 1 by s B L R AR X L], g AR %2, 2015, 39
(9):111-116.

HOU Yongjun, XIONG Lie, HE Huanging, et al.
Three-dimensional wave-current numerical model and
application based on FLOW-3D[J]. Marine Sciences,
2015, 39(9): 111-116.

(% 260 7O



260

VG223 TR 222447 (2021 45 37 45 2 1)

[16]

[17]

[18]

27,32.

YANG Bo, CAO Xuehong, JIAO Liangbao, et al.
Bird nest detection based on improved YOLO algo-
rithm [J]. Electrical Engineering, 2020, 21(5). 21-
27, 32.

P A, Fh B, B0, S BRIE AU RIR T S B
YOLOv3 SUBIWFFE [T, T4 Tl K 2% %41 . 2020, 37
(3):42-48.

ZHONG Yingchun, SUN Siyu, LU Shuai, et al. Rec-
ognition of bird”s nest on transmission tower in aerial
image of high-volage power line by YOLOv3 algorithm
[J]. Journal of Guangdong University of Technology,
2020, 37(3) . 42-48.

CORTES C, VAPNIK V. Support-vector networks
[J]. Machine Learning, 1995, 3(20): 273-297.
FREUND Y., SCHAPIRE R E. A decision-theoretic
generalization of on-line learning and an application to
boosting [ J]. Journal of Computer and System Sci-
ences, 1997, 55(1):119-139.

[20]

(21]

(22]

(23]

[24] LOWE D G.

ESTER D, et al. Object detection with discriminatively
trained part-based models[ J]. IEEE Transactions on
Pattern Analysis and Machine Intelligence, 2010, 32
(9): 1627-1645.

SIMONYAN K, ZISSERMAN A. Very deep convolu-
tional networks for large-scale image recognition[ ] ].
Computer Science, 2014.

HINTON G E, SALAKHUTDINOV R R. Reducing the
dimensionality of data with neural networks[]]. Science
(New York, N.Y.), 2006, 313(5786): 504-507.
LECUN Y, BENGIO Y, HINTON G. Deep learning
[J]. Nature, 2015, 521(7553): 436-444.

REDMON J, DIVVALA S, GIRSHICK R, et al. You
only look once: unified, real-time object detection
[C]// 2016 IEEE Conference on Computer Vision and
Pattern Recognition (CVPR), 2016, 779-788.
Distinctive image features from scale-
invariant keypoints[J]. International Journal of Com-

puter Vision, 2004, 60 91-110.

[197 FELZENSZWALB P F, GIRSHICK R B, MCALL- (BifEgeiE A %
(R3S 228 1)
(147 RhR . 0738 5 5 K i B9 9 20 52 56 5 5502 B R F 5% 2010, 21(3):289-298.

[D]. dbat . 5 K22, 2016. [16 ] HU Hui, ZHANG Jianfeng, LI Tao. Dam-break

[15]

LU Lingwei. Investigation on dike-break induced flows
by applying physical model and numerical simulation
[D]. Beijing: Tsinghua University, 2016.

KA L6, LIN Bingliang, 45, 52 243 5 [ 52 Fr s
T 1 B3k K R Bl FR AU ], KR A2 3k R L 2010, 21
(3):289-298.

XIA Junqgiang, WANG Guanggian, LIN Bingliang, et
al. Two-dimensional modelling of dam-break floods o-
ver actual terrain with complex geometries using a fi-

nite volume method[J]. Advances in Water Science,

(17]

flows: comparison between Flow-3D, MIKE 3 FM,
and analytical solutions with experimental data[]].
Applied Sciences, 2018, 8(12): 2456.
Seda, H AU . VOF ik e 5 8 &R [T . K
K H R #E R L 2005,25(2) 1 67-70.

ZHANG Jian, FANG Jie, FAN Bogin. Advances in
research of VOF method[]J]. Advances in Science and
Technology of Water Resources, 2005, 25(2); 67-70.

(GRS 45D



