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Fig. 1 Relationship between water level and storage capacity Fig.2 Geometric data

HEC-RAS fE#EBIUK TS Ak RE 7, 26 /NI F VA 42 ] US4 152 B8 A I 1 itk 3 3] A i 74k 3, O 13

BT, RIS EAN T 0 = 2 431,60 m, WU =5 4 344. 00 m, MITH K 263. 00 m, HITHFE 8. 00 m, WK
$5350.94 m, MEZ K 1.66 2 m’  FEEZR R 0.35 {4 m’,
2.2.2 FMAH BHNSECEEUEE R R RS RUSIE TR . /N VAR U S — A& AR, L 1 &
FEAE A5 A2t A, TR Bl o 7K A v e %) D TR B B T T S 3 G B I U
(ARF o b IR TR AR DN TR s, JHLF 30 el T bk oo ) 0 0 58 W 41 2, B J 00 4 T A T T T R 4 0 8
Yr ik HLAT Wk B2 b, B2k R s e MG K o AR AR 3053 BB G5 R s fE HEC-RAS H & 1E 15t H & R
2k, i 2 324 AR MBI AR e 3 B, FH HEC-RAS [ A 93 11 T AR e, 000 35 11 5% Kk
RSP 4 peos , BARSHn 3R 1 s,

1.0¢ 440 Ik —EA
09t
ol 420 —Ij\
el 400 e
ek :
il & 380 A
=l 360
My wfp
0 02 04 0.6 0.8 1.0 0 50 100 150 200 250
RS LIIEA ) BsbR/m
K3 Btk R K4 mRstn R
Fig.3 Breach progression curve Fig.4 Maximum breach dimensions

*1 HOSH
Tab.1 Breach parameters
LA fR/m JEYE/m IR Y/ /m JEI R T R R AL JIE B TE]/h (5N AP A/m
120 69 400 0.5 0.5 2.6 0.47 1T 431.6




2 0 T, HEC-RAS BURE 4B SHIKBIFIE  0T] 89
VR P A A A R 2 ORI, i 55 2500

ATRETCIE T AR M5t 0078 F 40 Ao AR YR, A i [l 1] 93 ~2000

E 52 4 S PRI K T R T80 0 1) 58 4 6 P B 401 1500

BEALE KRR T, W 1] PRI AN RE T I 5 S8OK P ik it 1000

VL3 5 5 ORI 5 T DU ABE 480 3 3004 7K 30 ok B, Sl 7k 7 g

SO IR CRE SN 3R, o R TR T U K B 3 200

G S ST L, 1 K R T X 0 A 2 B 3 e e e T e Y

400.00 m, iE {5 KAL 431.60 m, [ [T5E 5] 5 T00 2, ]
M RIT R, AR A 0L 1,

B i)/h

s Btk ek
Fig.5 Design flood hydrograph

2.2.3 2REH LWRh R FMKEAG, BUNEE
K 2 000 4FE— BBtk gl ™ IR S Bros o I R A BGOSR IR LE I 0. 42%0., 7K
JERT AR KA A K A7 430. 75 m, REHDLA I 7K ) 20 J5 7K R 7K A8 e e 30000566 1l 08 TOUIs 0L A 3 5o it
A, S5 TR RT3 U AR, AR RT3 A I A% =X ek i B R 430 s
2.3 ERoW

TR KR L A B A (R S g e I K S ) 3 A B bR o HP AR R BE K K R 22 57 1T LRI e AN
I7 B XU 25 2 1 K KU 23 G L3 200 0 e A , AR K O R /N R RE BB A% 40 H0 AR L ) 03 1,
3 i,

R2 HARKEER ®3 HAKREZER
Tab.2  Flood hazard classification Tab.3  Flood velocity classification
S5 JKH/m DR 45 4% ES FH/ (m-s™") TR
HI <0.5 ARAK 1 <0.2 AL
H2 >0.5~1.0 Jig 5 0.2-0.5 "
H3 >1.0~2.0 4
R 3 >0.5~1.0 i
H4 >2.0~5.0 =]
HS >5.0 L] ¢ >1.0 '%

HEC-RAS BEAL i 15 AL /K T T8 25 I 200 ) 7K R 1AL T3 A Pl ASEADLIT B P A 386 7 i B i) 4138
IR TF) R AR I (8] 534 PS5 o 113358 JU 5 1 i ROK BRI 3 A1 1] (% 1 e Ak 1) e RO IR B s B )
DAKCBE 1.5 m oK s 8 18] 5377 P, 78 GIS B rpoim AR, 3R A 5 300k K U2 4371 e K UL 3 43 7
O K i B IR [R] 204 (LI 6 ~8) ¢

1P 6l A, BRI _E 3 D RV RIAY S B [ PR R A P T T P R X T i
W AT , PR B T2, TR 2 T A S SR X DA D3 SR X 2 A v A R D T T R A
Moty AR — DX, 00 1 BRI BAEER 00 2 R, B KR AR £ 78 HS L T 00 2 XU 2544 (2 He)
fe— o UK 2 42 0 Pk RE A A S5 55 15 DLt /K A 15 I 5 ) DX I s ) 8t 7K XU



90 b/ R S S N I 2019 44 H

AN
NS AT N AN H
I N T T I

HEAR XA HER XA

(a) Ti1 (b) TH2
Bl 6 BN XS 73 A
Fig. 6 Hazard of dam-break flood
TP 7 TR0, b e ] T e K 28, K E DR, A Rt A 10 m/s DL b A R Iipi g i3 3
FEALE TEIE] 5 ~ 10 m/s YT RHEMEAE 2 ~5 m/s, 7R\ 5% 3R ) A 1 38 DX, MR T 00 ) dee R O i 249/
1 m/s SEMARERE A A . n] DL T 00 T St 30 ARGATEE AN SR 7l DX i 3 1 B2 R

/MK N }/J\#‘Z’AWZE N
?/J\#‘Z’Aﬁl?é‘?ﬂﬁ*fii)ﬂ ! Ot

Y/(m - s & HdY/(m - s

E0 v e, EO
32,00 sy AN i 32.00
/ﬂ“?f\ b »\)
w% Ve fee
?;%5"':'\;
W

syt
%@:
o

0 2 4 6 8km ey 0 2 4 6 8km %
[ : A S I G 5
(a) T0L1 (b) T2

7 EINK KR A
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Application of HEC-RAS for the research of 2D dam-break flood

NING Cong', FU Zhimin', WANG Zhigang’

(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China; 2. Yellow River Water Resources and
Hydropower Development Corporation, Jiyuan 459017, China)

Abstract: In order to accurately simulate the downstream flood routing of the dam-break flood after dam breach,
the two-dimensional (2D) hydrodynamic model with HEC-RAS software is used to modify the breach progression
curve of the rock-fill dam with face slab and design the working conditions of the overtopping of the Xiaojinggou
concrete-faced slab dam with two gate openings. And the model is also used to simulate the downstream flood
routing of the dam-break flood under the influences of reservoir flood discharge and generate the corresponding flood
risk maps, the maximum velocity distribution maps and the flood detention time maps. The simulation results show
that the submerged depth and scope of the dam-break flood in the plain and hilly areas of the middle and lower
reaches vary greatly under different gate openings, and the maximum flow velocity and the flood detention time have
little difference. From the simulation and analysis results it is found that the reservoir flood discharge can effectively
reduce the threats of the dam-break flood to the people’s lives and property in the downstream plain areas. The

simulated results have important reference values for the evacuation and loss assessment of the dam-break flood.

Key words: 2D model; overtopping; rock-fill dam with face slab; HEC-RAS; Xiaojinggou reservoir



