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Centrifugal model tests on influences of overlying sea layer on basic
period of free field

LAN Jing-yan, SONG Xi-jun, WANG Ting
(Guangxi Key Laboratory of Geomechanics and Geotechnical Engineering, Guilin University of Technology, Guilin 541004, China)
Abstract: Based on the dynamic centrifugation technique, two groups of model tests are designed and performed,
and the geotechnical free field simulation arrays with and without water are restored and reproduced. The white
noise sweep and El Centro waves with different intensities are used as the base input of the shaking table, and the
traditional spectral ratio method considering cancellation interference is used to obtain the site response results of
two groups of free field models under different working conditions. Through the comparative analysis of the modal
response characteristics and basic period differences between watery and anhydrous sites, the function and
influences of overlying water in estimating the basic period of the site are evaluated and summarized. The results
show that due to the influences of the dead weight stress of overlying water, the surface peak magnification of the
anhydrous model is higher than that of the watery model, and the surface time history waveform of the anhydrous
model is sparse, indicating that the surface seismic waves have abundant high frequency components. Whether it is

the white noise sweep or the base loading mode of El Centro wave, there are significant differences in the basic

system, and the maximum deviation of the basic period of the land model and the sea model is 35.5%.
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period and mode amplification factor of the two groups of free field models with and without water, indicating that

the overlying water has a certain influence on the estimation of the basic period of the seafloor complex medium

Key words: overlying sea water; site basic vibration period; traditional spectral ratio method; dynamic centrifugal model test
TR S S 2 IR I B R PR I — N R AR R

PRAIEE . BEFURY, MRIER TN A B IR 5
HIHEAS JE WA B S I, BT 7 A SRS

S S T T A TN T48 S TR B

|= RS

SR RE

FARAIIE SRR R I BB R 2 2 — 1, DRIeR)

&UiH CEFRHEE 19-Y-21-4)

EeWH: ExARRFEEHH (51408559); |74 @ 4R34 15
H (2018GXNSFAA281183); [ Vi 1= Ji%¢ 5 TREH & sl = JF Al
i EE: 2020 - 06 - 01



% 4 3]

A, SF LARREKIZE T s EEA A R ) OB BT 5T 769

bR B BB TR SCIRPEME. HirE N
ANE A 3 Fhordokf e AR #123) O
FRENILRIE, XTI BCR N RS S5 G
M RS L, AEREER/H Nig LY (Zhao
), HVSR RELLIECO%E, @bkl ik, &R M
NRENII G H/V 3 il @i E 7 iE,
BRI A A WIR AR T=4H/V, #ATREEP, X T
Z 2L, B TR IRAEIOL ey
%, R TR Z RN EE T .

SR L3 37y b I A J] 3 P e s v B AH AT 72 48
EE bl th, M 7 K IR R A T A AR I
KA R A RE. G RRY, KTLZERFLE
IIPL T 6T P THT PN 38 B IR M AT R K sz 2141, 5
H K S USRI B S BRI E 3 1 HVSR BE Lk, 04 T
Mg BRI H AN 22 . Fan ZEUUNFES FHES T
WG HAR B pR AL, 5 R K E AN IR 2+
500 P X6 b THT S B3 MBSO s, PR T — A
P S sh 455 k. kA SIS B P P
PEEK SV I N SR I 37 Hh st s I b R A =K
WORIKERA KT R W B A R 50y, (B LR AT B
K B i G .

g5 LR, FERKERT AN R
HOFE R NAFAEE — € e, RN, K2 A K
—IFIREEAN G R RAN AT 3 B —3B 5y, TESHbIEA
FAMR AL S R B A A BB . ST,
NT TR IR R RIS, 2R L&
KX E I IEA S AR, Wit LA KR KT
P B ARG, ARPLE IR B A K B g
RZR, R4 S HIRSRLE T SR bR R0 Je n s FE
WML, K% EANE TR gE L, S
PR Hh 2 Ak 11 b S B FBOR 08, T8 3k %o LE 43 A A ZKRT TG
IR b AR B S SR AE DA B SE AR R A 2 5, VAR AL
gh 78 KRS 537 Hh SR AR R B A R o T 9l
RBHEMTED T RUAERERE =N kR
{140 5 A JE] AR AU S 537 ORI, T4
TR PR SR B — e S = SO TR S

1 BAFHNECER SR
1.1 BFEUVEARERERTESY

AR B CHLAR B 50 A A2 i i i K K iE
TFERF A 7T Bt K TSR E X T2 SLI6 = 1)
TK-C500 A+ TEGLIRIEHL (B 1 () ), mAKEL
TNIEFE A 250g, B K420 5 m, e KA R EE 50 kN
T TEONEE T RENIRIE Z25, TLLLITE
100g &5 CoRAS T AR kg B 1) 2 B/ 7K XUl PR3

RARBIINIRE 40g, HRFFEERTE] 35, HRIRENAN
# 350 Hz, BiHREIARGER 8 kN, LR TEREL S [
(0 w%i 7 S RO X AR N iSE e DS NS 0=
il BRI (1 (b, ),
A SRR S 5 R SS90, Py 8 RUST T AT 2 %
KRB 75 2

a) T TEOIEIRSHRGE (b) TKEOEE (o) HKEOHE
B 1 2 TEOREISBFAREE

Fig. 1 Centrifugal testing machine and laminar model box
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Table 1 Basic physical properties of model soil
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Table 2 Actual input ground motion parameters of free-field

centrifugal model tests
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El Centro #  EL-3 146.80  143.00 2.6 60
EL-4 25020 266.60 6.6
EL-5 39530 387.40 2.0
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Fig. 4 Time-history responses of acceleration of EL-2 situation
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Table 4 Dynamic characteristics of model system

_ T /K AR 1 /K AR
I Lot fy/Hz Tv/s fyHz Tv/s
RBRAEI ) oo 1.47 0.819 1.22
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Table 5 Amplification factors and their corresponding natural

frequencies of ground motion modes
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EL-1 0.330° 6.671 0352 5.583
EL-2 0.488 3.932 0.315 3.365
EL-3 0.403 3.492 0.277 2.155
EL-4 0.317 2.596 0.242 0.848
EL-5 0.312 2.318 0.480°  0.466
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Table 6 Basic periods and difference rates of two groups of

centrifugal models under different working conditions
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EL-1 3.03 2.84 -6.7
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EL-3 2.48 3.56 30.3
EL-4 3.15 4.13 23.7
EL-5 3.21 2.08 -35.2
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Fig. 10 Relationship among basic period, amplification factor and

the peak value of base input
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