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Study on Large-scale Shaking Table Model Test for Seismic Response of Soft and
Hard Surrounding Rock Interface Section of Tunnel Portal Part
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Abstract: In order to improve the seismic safety and structural seismic performance of portal section of traffic tunnels in meizoseismal area, based
on the research background of the Baiyunding tunnel portal in Wenchuan earthquake, a large-scale shaking table model test study on the seismic
response of the soft and hard surrounding rock interface section of the tunnel portal was carried out. Firstly, the design of test scheme was intro-
duced, including test equipment, similar design, dynamic load, dynamic characteristics and loading system. Then, the test data was analyzed, and
the spatial variation law of peak earthquake acceleration (PGA4), longitudinal strain, contact stress and internal force of tunnel structure during the
transition from hard rock to soft rock at the soft and hard surrounding rock interface section of the tunnel portal were studied. The results showed
that the development of the soft and hard surrounding rock interface section in the tunnel portal was hard rock to soft rock. The magnification
factor of PGA increased from 1.04 to 1.68, the increasing multiple of longitudinal strain increased from 1.09 to 4.29, and the increasing multiple
of contact stress increased from 6.34 to 32.16, the percentage reduction of minimum safety factor increased from 26.18% to 53.48%. The seismic
inertia force and the forced displacement acting on the tunnel structure increased continuously with the influence of soft rock increasing, resulting
in the structural safety decreasing continuously.The results of this research can provide a reference for the traffic tunnel design and the seismic
fortificat in highly seismic regions.
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Fig.1 Seismic damage of the soft and hard surrounding
rock interface section on Baiyunding tunnel portal
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Tab.1 Basic parameters of shaking
SRR ZHHE
Eaa R 6 mx6 m
KR E/ 60
H 6
BV e /Hz 0.1~100.0
. K +150
IR AL /mm
BH £150
7K 1.0g
BN Gl 3
[3ED 0.8¢
IKF 3.58
BRI P (I 80
31 3.08




86 TR S HEA

550 4%

BRI NS R 8 X =2.5 mx2.5 mx2 m.,
T A 7 B 1 2 1) I 45 PR — A BB T SN R/
PRI L o g {1 B3k 1 A ) 320 S 200, A A D
PIBEE 225 mm]R AR I SRR 205 1 TR BRI AR 5 Ay sk
AN 5 20 Y EE R R T, A AR B8 RO 0 1 TR I
AR LR SR SR LM VI 5 D sl S R Bl i A R
50 A JEC P B P AR X T A, T X AR I e
—JZTEAT, WEB TR

e,

(a) ik5eHE (b) B T AL
E3 HEEREFE
Fig.3 Model test chamber

IR I EIE R AR R G AL BN ) AR B R A
RGBT AR NCPEUE e e R 48, InIEl 4R o ik
55 P AL s B A DYB- 18 + JE S5 B8 | TST
101018 jia) fiit 33 &£ 41 . TST1010LS = [ fif 8 J& 41 &
BE120-5AAHLBHNAE F o

(a) BIHINRRER G (b) B FIRAE/ICPH: i R 5
B4 ARBHEIERE
Fig. 4 Data acquisition of dynamic test
2.2 MR R R
2 R AT R R/ N AR B 1 SOV, 1R A B
JBE DR T R A R o A b, S 0 A B L B
305 SRR DAL L 45, T B AR BL b BT o HoAh
TESHOHALE AT f AR RLE A, D2,
x2 HEFEESHRMEMULLE

Tab.2 Similarity relation of main physical variables in
test
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Fig. 6 Arrangement of testing section and measuring
point
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direction)
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Fig. 9 Longitudinal strain time history of testing output
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