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Stochastic dynamic analysis of high earth-rock dam under near-fault ground motion
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(1.School of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China;
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Abstract; The ground motion of pulse type near fault has the characteristics of higher frequency, faster speed and more concentrated energy
than that of a distant site, which has serious harm to engineering structures. With abundant water resources, frequent and high-intensity
earthquakes occur in Western China, and many high dams are located near fault zones. The permanent deformation and slope safety of high
dams under near-fault ground motion are very important. A random pulse ground motion model is established based on the pulse ground motion
records of the Jiji near fault in Taiwan Province. Finite element analysis is carried out on the Gushui 250 m grade engineering panel dam, and
stochastic dynamic analysis and reliability analysis are carried out on the displacement and slope slip of the high earth-rock dam by the direct
probability integral method. The results show that pulse ground motion significantly affects on the vertical deformation and slope stability of
high earth-rock dams. The seismic safety and seismic capability of high earth-rock dams near faults with high seismic risk are evaluated

comprehensively.

Keywords: random vibration; near-fault pulse type ground motion; high earth-rock dam; DPIM; dynamic reliability analysis

4T AR v T Y R XOK BE T IR A M AT R MR AR A A B TR SR b R R 2 A R

RO T — K 150 m DL _EEEZE K F] 300 m 1)
e AT L SR, P S M X M R i R Ak HL 5 A
1R T AN 20 e DU 87 W7 447 BRI, 30T T 22 b R 0 1Y)
QU A R S e = e AT | B Wl 7 NS
b, FF e T 18 23 M R sh AR T R b A I ok A AR T
TN 2 4V ) S0 AR B0F 5+ 4 b L

AT U 23 M 5 B S 4 T T 28 T, R A A o 1
1 2R ) b 7202 o 30T I )R b R Bl LA R e i
7 Tl v kN A R A R e AR R K
JEVIUT L R i e 0 R R DK R R AR, S

s B #3: 2023-07-15; 1&1T H #8: 2023-09-07

A RO AR, B N AR L R A T
K ok b 78 b 7R By eR R A T VK e R B o A L
R e AR 8, ST TR 5 e A0 B AL S RO T
F T ok b 76 b 5 3 EL A IR A O R, g T
PEATASEAOL IS 5 30T W7 2 M AR B oy b AT R MR AL A, (1
AT 24 F5 DK A3 d A 2 v 4 A AR A A Tk e g
S (E I, 5t A7 7E 25 E 55 A R RN Y T AR
PE o PRI, A SR FH AR A4 Jok e e 50T i A B AL
B B4 7 ik, LAB IR &K .
2B PL L RE )7 4 T £ A i B (MDOF) & 481

EEWA: HEARPFILERITHE (52379117, 52279096, 52279125); [ 5 # 5 0F & 11 %] % B 5 B (2021YFB2601102);
AR TR B 5 2 4 [ 5K T S 9 % P L 4 T H (HESS-2302); ¥ 5 AT it T2 [l X T o S0 0 6 T AR 44 4

AT H (LY2301)


https://doi.org/10.16385/j.cnki.issn.1004-4523.2025.05.004
https://doi.org/10.16385/j.cnki.issn.1004-4523.2025.05.004
https://doi.org/10.16385/j.cnki.issn.1004-4523.2025.05.004

920 & 3 T

= 38 %

Wt AL 2l 25 AT 5 P O3 AT R — SRR, WG] T R
Z B RIS IR TR
W AL 7 ¥k (PDEM) , I 3 1 440 it 45 2801 R 3 2 ok
WAL ) J) ] g . PANG %5 U1 ffi T SCME R
8 JRE 0 T 0 i R DAV Ml R P BT e R R T A A
HI(CFRD) f i 55 1, M Bl HIL b 1) £ B2 363k 1 3% 07
B %2 A W E RGP AYIE A . CHEN R0
P T H MR R 4 1 (DPIM) , 3RETF T 5K i i 53
TR A R, SR O pR BT AR B T ik AL T
FRo3 05 Ft, SN 3 T 2 A A A SR i O B K 46
TR ] AR SO A AR B
WUHEAT BEVL B J1 50 Hr B nl 5 5 23 A, 42 43— b 5
1R R ¥ A SIUBE AL Bl g A R S I R AT HE SR

LA, B0 g b 3007 Jok b 250 3 752 3l 1 TR B9
BE AL 3l 3 e 137 B9 B D, LR 22 3R A A AR PR A
TSR FH T SCHR PR ) A8 s AR T AT R R
PEARIE o AR SCHE T ik b 24 it L 3t 72 Bl 4SS Y X o UK
250 m 2 55 b TR AR AT A BROT AT, R
AL AR BR324 23 0 T S 30U TS % A0 L35 T % i Y B AL
2y 3 0 137 e AT AR R i 2ok AL 3l g o R R AT AR Y
PP, R A T T IR )2 R R XU TR A R b A AT
WH9T, Laa PR o A LAY 3 72 22 e VE R HT AR RE T,
e A HUR EE AT R IE S

1 Jf B = Bk o B 3t 52 B B BE AL 4 B

1.1 Bk EMEINN AT E

Jok e 280 b 5 gl e v A RO AR 0 I R AT A
o X TARMURR 23, A SCAVKE P A M7 o i R AT 46
P2 5 T2 B4R U A K b 735 = B . o
6 3 R 3 P8 A A 2 R I R R A R B
A Fl MAVROEIDIS 4517 2 Hi 1% 25 25580 K2 bk i 48 784
(MPO3 584 ) Sk of 3T W7 J2= Jik v 3t 72 50y 466 330 Jik infr #4873

HATHLE .
21
NLT, (- Tpk)]}.

Vo= cos[i—n(I—Tk)+v
P

0, At

2, A A kvl R BIOR 5 AR S Bk R AEL 7, K
PROR T, Ik e R 2 R PR RN K b kAR B 22
T VAR BK OB HAAL ve t=TyNy T2 T t=TytNe Ty/2 53
591 S ik i 0 A i B 220 Nk s

P 1 2l MPO3 #5558 Xof b 5% 20 IR0 ik o 114 2 3030
&, AT LU H MPO3 X Jik i 3 3 DA R 55 R 174 4 BORCR
B o RARIIUK b 2 AT S 5058 T AT A S AR

Yy 1+
5 cos

(1)

, t<t<t,

BEAL K o R K RS B Ik i 8 1 O I R AT (R0
YA B B A0 B I A, R R AT (R e, SRS
i FH Bt ) K-T Sy A5 A A 1) BEAT 05, DA 3R A
RIS 38

S
(=]

L )
-~ KRR

R/ (ecm - s
2

0 30 60 90
FfTE] /s
(a) NGA1494

20

R/ (ecm - s
3

30 60 90
a5
(b) NGA1516

B wEsSEENENEKSEEE

Fig. 1 Pulse parameter fitting for vibration speed time-history
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Fig.2 Flowchart for stochastic modeling and synthesizing of

near-fault impulsive ground motions
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Tab.1 Random parameters of pulsed ground motion
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Fig.3 Pseudo acceleration spectrum of {=0.05 structure under

the action of synthetic ground motion
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Fig. 4 Finite-element mesh
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