P KA SV K RINGT T T ANEN Ik M 53 47

FREEAR T, AR, DR, KRS

(1. AL TR A% AR A F AL ¥ 056038;2. M At4 & Z AFI & A5k =, 7 H¥ 056038;3. # L& &
AR ZFH R, AL BRE 050057).

W OE (86 K2 P K. SVESNHN LGNS b 6%,

[ 7)Y ASERKREZMA B, 2

FXEM-F KA Z A RAER, B P kA SVEARRAH AR TLEMM R E AT, [£F]
RAFTIA P K 0°F A NS R 60°4F N4, SV ik 0°& 32°4F A 4F, B3R KR Az, TP .
MR FERBANKEAWEEA, NFAEDEAR AN, A BARE RSN, SEHRINKTL

i%»‘;zo

[ ] 3R ANH AR BINRen 2 7] 2R &M X R A5 58 BNSHBLT R AR 45 2 AE NS

IO TFIREG AR RFFRTH LM K £ 6 Mes4 i BT B R E R EREE#H F 3T,

KEBIF):P SV NS A B Hh S v e e
FE DS TVe41 CHERFRIRED:A

b AL IR R AL R S R Z AR S5 H 5 R
P8 MR 2 AR ) Bk 3 SO, A 8 - IR 0 A I
Bt R I T EGT, A fAE 2 B L T AT
SR AL e B J It o, e i AR Ay
FENSSHER, BT BN 5 R N B
W SRS BN AR BT AR, RS
b7 B0 A 22 T8 AR — BV AT 51 R RARRR 54 1 N
HL AT 5 INIE BE TR REONE , %k TR 22 4y R T E B
i

PR, [ A2 2 50 R SRS T LT Jre
T, AEERTETTE, ) UEE TP
5 SV BN GRS N 7 TR iR L AR HE A 30
ROt R R N, F7s 1 N IR A PEES S Jon sk P2 AN T A
JS2 A PRI FRARE o B0 2Rl 5ER P N T30 5 2 2T R
FRORE i 22 P, J /N g lRhE s fe A e vH S5,
WERTE TIAF I E SRR GRS E . Tkl D
3 PG I B TR S A TR, XA T
P IS SV BRI SR X RSB AT 45 A b 7 i 2 (1 52
Wi o A7 FREFR TR & AR, AR R S
Gt T P SVIRE S K A E &g BRI
SHE IR, 4B T SRl 25 1 %o Hh 7R I8 i B O

W fs HHA/Received: 2025-04-24

WSS . Shah, TEITAR, KRBT
T AU FSOR 2R O NS AR AR, (E
BT St = S WA - 2 7K - ML S AR B R A RN S 7T
TIEAEA R, JCHAR B K I 75 T3 3808 i W [R) A
FAMLEI AN B . 27 BRI, AR 24 T3
— IR RINES RN, PR SV RIS R
AIN-FE K- MR A RSB R AR, T
HoE B i AR B K A B 08
FORFFIRN o

BTk, ARSCUHEIKE A IO T %,
HEAT =Y PR B, SR E I N TR 555
VLI P . SV HZ ARG . 1B
X EEARRINES f S HUARALRS « N« s B 5K
JE 0 LR, s AR LB AR AL, A
TARIMPTRE R TR AL IR

1 ERSHr SRRLKIE

1.1 HWERERAGIEL

P P AT SV ARG BRI T 9037 40 R -5 A b
AR R B, G T R AL RR R A SR AL RR R I
R R, LIEIHSHIIEBEN

{&E HHEB/Revised : 2025-08-04

ESWA b BETREOI FTH BB (QN2025403) 5 HEEEHTRM2HORHE L 5 A e R H  (23422903054)

HR

TR AR BRI IH  (ZR202435)

F—EE B AR (1983—), B, BIFE%, L, NFHK LEMPUEH . E-mail:yipianyuye@163. com.
EEEHE : i (1985—), 2, 1842, MK TAER; 5 ok 5 77 T (A 5T . E-mail:mjanne@163. com.



Wk 1 FoR, SR L PR U A GY
SETTAR = AEA BR TR, AN T R AR AR IR AN
NG R BRSTARRR RAR R X TR B —
moCo o ) HHBSHUIEEEAG K P13
MO SR ) P2 S SV IRAEIL R S R 5
TR P NS o B =R R AR AR AR 2 AR 2 73531
j'\j( 1, 1’ 1)‘ (2’ 2, 2)‘ ( 3, 3’ 3)0 1&)\%-5/\1
P UATIITIA S xv ys z IR

’I%‘)%%Bﬁé*/i( 1] 1’ 1)‘( 2’ 2’ 2)‘( 3’ 3l 3)
A T BE A AA B ) e 0 K -

Xl
1 PERING HERALFRE

Fig.1 Local coordinate diagram of P-wave oblique incidence
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Fig.2 Displacement curve of monitoring point A in SV-wave oblique incidence model
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Tab.l Material parameter table of earth-rock dam-reservoir water-foundation system
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Fig.3 Detailed model,overall model and detailed structure diagram of earth-rock dam
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Fig.4 Design response spectrum of artificial seismic wave
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Fig.5 Displacement curve of each monitoring point under oblique incidence of P wave and SV wave
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Dynamic Response Analysis of Earth-Rockfill Dams Under Oblique Incidence of

P-Waves and SV-Waves

ZHENG Xiaodong'2,CHENG Lin'?MA Jing!? ZHANG Yunbao?

(1.College of Water Conservancy and Hydropower,Hebei University of Engineering,Handan 056038,China;
2.Hebei Key Laboratory of Intelligent Water Conservancy,Handan 056038,China; 3.Hebei Research Institute of
Water Resources,Shijiazhuang 050057,Hebei,China)

Abstract: [Objective] To explore the influence of oblique incidence of P wave and SV wave on the dynamic response of
earth-rock dam. [Method] Taking the main dam of Yuecheng Reservoir as an example,a three-dimensional finite element
model of earth-rock dam,dynamic water and foundation is established to simulate the seismic response of earth-rock dam
under different incident angles of P wave and SV wave. [Result] The most unfavorable working conditions are 0 vertical
incidence and 60 oblique incidence of P wave and 0 and 32 oblique incidence of SV wave.At this time,the downstream
displacement,principal tensile stress,acceleration and hydrodynamic pressure of the dam reach the peak.When the incident
angle changes from vertical to inclined,the dynamic response decreases the most,which significantly affects the safety and
stability of the dam. [ Conclusion] There is a nonlinear relationship between oblique incidence angle of seismic wave and
dam response.The traditional assumption of vertical incidence may underestimate the risk of dam instability under specific
oblique incidence conditions; This study can provide theoretical support for refined seismic design and disaster early
warning of earth-rock dams in complex terrain areas.

Keywords:P-wave; SV-wave; incidence angle; dynamic response; earth-rockfill dam
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