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Dynamic characteristics of dam materials and three-dimensional seismic response analysis of Niya Reservoir//HE
Jianxin'? ,WANG Jing' , YANG Haihua'? (1. College of Water Conservancy and Civil Engineering , Xinjiang Agricultural
University , Urumgi 830052, China; 2. Xinjiang Key Laboratory of Hydraulic Engineering Security and Water Disasters
Prevention, Urumgqi 830052, China)

Abstract: In order to study the anti-seismic capacity of asphalt concrete core wall dams, taking the Niya Reservoir in
Xinjiang as an example, the dynamic characteristics of dam materials were analyzed by large-scale triaxial apparatus
dynamic modulus damping ratio and permanent deformation test, and the seismic response of dam body was analyzed by
using equivalent linear viscoelastic model and hyperbolic residual deformation model of Dalian Institute of Technology. The
results show that the maximum dynamic shear modulus of sand gravel and transition material is 4% to 11% higher than that
of rockfill material, and the maximum damping ratio of rockfill material is 4% to 14% higher than that of sand gravel and
transition material. The maximum dynamic shear modulus of asphalt concrete increases with the increase of confining
pressure and consolidation ratio. During the earthquake dynamic response, the maximum displacement, acceleration and
maximum permanent deformation of the dam body occur at the dam crest, and the maximum displacement along the river is
0.042m with the maximum acceleration of 4. 98m/s>. The upstream and downstream soils of the dam may cause tensile
stress failure along the river, the maximum permanent deformation of the core wall occurs at the top of the dam, and the
maximum settlement of the dam body is 0. 035m higher than that of the core wall, showing strong coordinated deformation
ability of the dam body and the core wall. According to the research, the gold rimming silver structure of the Niya asphalt
concrete core wall dam has good seismic performance.
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4.3.4 SHERXLTH

MR K AT S5 O3k g T AN 14 IR, 4% 77 )
PN 15 Fis, T 32 2R3 20, O 8 K
JENE 14 1. 92 MPa, {5 H BUTE L 5% 5 R 3 58 B Ak,
KANER BT Ty 724, R O3% 3 A J7 1 Y
S KR4 & AEAEITRAL , Bl o 358 v BE 38 o, o
3553158 1] A AN RS AN W 1 R S0 88 158 1) R A RS e K
H>40. 072 m, L4418 ) 7K A3 85718 0. 035 m,
o4 5 WA ) 2035 B AR TR (R BE B, Y 30U 1) 7k
IR KAB N 0. 020 m , T ISH] i) 7K A B e KAH
$}0.047 m,
4.4 KIMBBESSH

SR PV PRS- 325 153 R 0L A8 T 1T A 1 i
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1.59
VS
g 0.92

N 0.58
\ / 0.25

(a) KRERS
1.35
111
0.87
3 0.63
N 0.39
L 0.15

(b) /NERLS

B 14 EROEENA(BA MPa, UENAAIE)
U
(a) WA EAIRS (LA FHENIE )

e

0.047
0.039
0.030
0.022
0.013
0.005

-0.008
-0.021
-0.034
-0.046
-0.059
-0.072

(b) Merfufs (LA Em L RIE)

> 0.012
006

~0.001

-0.007

~0.014

-0.020

Ce) SR (LAmA R NIE)
B15 REOEEHEMGE(BA:m)
SO MR ) I AR E M s ) B M R
AT HIRR I 0. 139 T00 T, KIS 1 i
TRRBON2.03, NP LEREON 2.43, HERE
Py I MUY L SE 1) 2 A BB (R 1. 2, AR B AT
B ) 2 At o

5 & &

a. WPERRLR AT IR Y B K 2 B B ASE A HE e A
B 4% ~ 1% BB R I P RHIR BT AR TE /Y BE )
PEFHe AR, THE AR S R B B L D BR AL A ik
PERNE 4% ~ 14% e A RHIURL ] & A= 48 8l BE 52 7
A 0 N AR FERE R TP RS R R

b. B HE T 45 b0 1% 10 7 TR 6 = 1) e K 3
i T e K 2 BY DDA o () S R K, [ &5 E A TR
B, B L AR B4 R, 3 75 TR = 1Y) B R sl i
KB IR K H IR/, B NS B Bl
IR 45 LU S, 15 T TRBE ARSI 52, I

T T AR f K S i e K s 35 YA i

c. ARHEHLIE B ) KON, WA S T 1) e KA S
TN 5 5 K A S T 359 A A LT A DI 1)
KON 0. 042 m, e KN FEE N 4.98 m/s*, e KT
K%k 0. 107 m , A _E R Y ITT] [ e KR A AR FE ¥ 36
S == 1e 3 R TIN  E Dta EE A AR 137 NI N
AN B KA Y e AR ISR, B 1l A A B B K
{H°4 0. 072 m, HUA B B K PURE L0855 0. 035 m, 301
5 OB P AR TE BE S

d. MU REBh S 56 B R 300 = 2k 3h 1 4
TFEAT L, JE K PR 5 TR E O BE IR
B ZERE AR AURT DL AT 50 ) FE S0 R 0 A 0 R R
WA RS i BT IR EA R AP PR ERE
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