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Seismic Response Analysis of Soil Layer Using Equivalent Linear or Nonlinear Method

WANG Zhenhua'*, MA Zongyuan' , DANG Faning'
(1. Institute of Geotechnical Engineering, Xi’ an University of Technology, Xi’ an 710048, China;
2. Northwest Electric Power Design Institute, Xi’an 710032, China)
Abstract; Based on the attenuation relationships among soft soil, sand soil and loess dynamic shearing
module and damping ratio as well as dynamic shearing strain magnitude, the artificial set sine and natural
seismic acceleration time interval are input into the analysis, and then, the equivalent linear method and
non-linear method are used to carry out computation analysis of the seismic response of horizontal and
homogeneous soil layer. The calculation results by two kinds of methods are compared. The analytical re-
sults indicate that in considering soil body dynamic stress and strain relationship, the soil layer dynamic
reflection process by non-linear method delays that by the equivalent linear method, and that in case of
dynamic loading frequency and strength being lower or higher, the results calculated by the two kinds of
methods are very different, and the soil body damping can enlarge this kind of difference.
Key words: seismic response analysis of soil layer; equivalent linear method; nonlinear method; fre-

quency ; pseudo-acceleration response spectrum
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Fig.2 Modulus reduction values for soils

FHAR RN AP ) T 5L By -
u(y) = «/(Wsin(zfn-wt) (3)
Horb, o N IERPEATAE, 0 Rp i ST E] . 1F 5%
TR 0. 2g (g S HE Ik i B 9. 81 m/s”) .
LM BT 8 R AE R ) Ry
R 16 A EPUATE A BR 25 43 BT, AE GBS IT Y Y
g o R R
i F SHAKE-91 fy— 4 i 55 2 v 43 A (fE 59
VI RV b2 S 545 ), SOE FLAC R 253 i A 5
JCE [ 5 A% DA — 2RI 0, TR il S TR RIS

0.0 !
0.0001  0.001

IR 1) s /(X g)

6 8
N
(@) A [R] 3 6 11 1 5% I (U L I ek J2£0.2 )

0.3
0.2
orf

VIl
0.1 ’u”
U“
|

Ve Hia

%
A

25
2tk

11t A

" i

-0.2
-0.3

IO 1) s /(X g)
=

i [8)/s
(c) #b 1=

BTN 7 N A B B YT KT S i R AR

K LA 1 5% D 4 IR — 7 A5 05 L 46 O, P
EAT INERAS [ (L fin 8 B ) 35550 #0T

3 S (E InER BE 0. 2 TEHL T AR 2 1Y 1F
SR P IR R A A S A b R A T
B, ATLAE K EE 2 A R kA g
SARMRL, M ARG Tr a5 s 0 B R0 )2
FEIN P W (B )5 T S5 R Jr v A A, U
B A 1) BELJE R A 2l s J 80 s B 4

Bl 4 R0 (E sk 3 0. 2g S 3 Hz [11E 5%
PG PR R 0 ARl Ry S R AR 2k . T
PAE ARGty i T DA e - 1A AE 52 sl A v i
132 3y, I ) AR [ 2% S BE ] PR AR K, 1T 45
RN 7 i TR I R 1 g 7 A% il e D) Sy 2 A
b, ANBEAE S B AR 1) 2 s Tl R

Bl 5 SR SO CAR b 27 B A TR AR AR T
AR T WAL I3k B 0 T T4 M A e 06 D o sk
B WTRIE Y SRR A 1 b R 0 (S
JOF JOIT T B L 5% 0% WA L i 1 ) 14 R B I R TR
5 R IUNA R R S U N E DY N R A
SERIN 22 SR, BBl R AR (1 He) 58 (7
Hz ) s W 0 7 i 1) 1 R W 5 1 25 S K

2 ==
— W

K I‘I"- II'IIJ I /(X g)
()

'
e
W N =

I 8)/s
(b) Ritdk &
031 e
0.2f 2k
0.1f

-0.1F w\,”u
-0.2r

-0.3

IR ) s /(X g)
S

I} [8]/s
(d) Bk +

B3 ISR 3 Ha W (BN BE 0. 2 1E 52 I AR AT 21 14 s AT ) i 1

Fig.3 Sine wave for input motion and acceleration time history at ground surface
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Fig.5 Peak response accelerations at ground surface yield by equivalent linear or nonlinear method
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