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MODEL TEST ON DYNAMIC RESPONSE OF GROUND WITH FISSURES
UNDER SEISMIC LOADING

LIU Nina' 2 * HUANG Qiangbing” ®* MEN Yuming® ®* PENG Jianbing® *
(1. Key Laboratory of Engineering Geomechanics Institute of Geology and Geophysics ~Chinese Academy of Sciences Beijing
100029 China 2. School of Geology Engineering and Geomatics Chang'an University Xi'an Shaanxi 710054 China 3. Key Laboratory
of Western Mineral Resources and Geological Engineering of Ministry of Education Chang'an University Xi'an Shaanxi 710054 China)

Abstract The shaking table model test was used to simulate the seismic response of the ground with fissures in
the region of Xi'an where metro tunnels often penetrate through the active ground fissures. It was found that the
hidden fissures inside the soil body grew to appear on the surface after a while during the test and continue to
expand to form through fissure lines crossing the surface. As the dynamic test continues the secondary fissures
were developed at the upper soil layer joining with the main ones. The loose soil fillings inside the fissures moved
upward along the fissures. The uneven settlements occurred on the surface during the test and the largest difference
of the settlements occurred just on the two sides of the fissures. The uneven settlements induced a tension between
the two sides of fissures which made ground fissures to expand its width, length and height and gradually expose
to the surface. The measured accelerations at the upper layer are greater than those at the bottom layer. The results
of the test may provide a guide line for the seismic design of structures in the areas of ground with fissures.
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2013—05—02 2013—11—12
(KLEG201101) (41072222)
(2011KTZB03—02—05)
(1975—) 1997
E-mail dcdgx16@chd.edu.cn



33 ¢« 1025
2
14
250 km®
[1-7] 2
2.1
[15]
[16-19]
f7
2 4-5]
NE70<= 80<
[8]
80<
20 mm
[9]
20 cm
[10-14]
2.2
MTS MTS
MTS
1.0 mx1.5m
2 000 kg
0.1 50.0Hz

IMC



* 1026 »

2014
200 mm
2(a) (d)
1
Fig.1 Test devices
2.3
(1) (@) (b)
201 20m
12m
20 m
20 m C;=40
36 mx40 m 24 m
1.0 mx0.9 mx0.6 m (© (d
(x x) 1 40 e
LY
=1 C=1 C=
1 C,= C =5 C=40 C( =0.056 E o L 2
D
U ¢ ¢ o | t LE)
Y S
77
e
/.-"
@) a
550 , 450
1000
(e)
2
Fig.2 Model boxes
(3)
3
EI Centro
0.9 m 2(e)
)x1.0 m( )%0.6 m 4

70 mmx70 mm

50 mmx50 mm

40 mmx2 mm

10 mm



33 5 * 1027 «
3
A2 3.1
A4
025m EI Centro
5
0.8
:N :N 0.6
i i
i = A7¢I| ’~ < 04
i ) i 2 £
i i
ez A44i eS8l J A6 AL A3 | ¢ = 00f
wh "?' 1t S|wlias ks ) 02}
i & ! (=1 n
i = ASi 1= 0.4
i "‘ i ” 0.6}
- L v o5 !
450 5 4s0 150 300, 5 300, 159 0 1 2 3
N oy 1 1 1 /s
900 900 @ a1
W<—>E W<—>E
a1 mm Bl 5 15 %g -
(@ 0.00 m (b)  +025m Lok
3 0.8
<06
Fig.3 Monitoring points layout in dynamic model test in ; 8‘2‘
loess soil site < 00
0.2
7
5 0.8}
(%) 03}
1.2
1.4 1 1 1 1 1
0 1 2 3 4 5
/s
(b) A2
0.6
~ 04
202
& o.o
4 0.2 l
0.4
£ 0-69 1 2 3 4 5
i i g /s
450§ kRS | 4 () A7
Y 2
' a
147 A4 4+ |E "
H 2| 2|11 # o
| s & @j,— m
1 .
0 SV ET RIS ] [ S M £
i =
] (=
! A
Aln .
H |
i i -
20w,
4020
500 1 440
1
Ll (d) AS A6 A7
4 ( mm) 5
Fig.4 Acceleration sensors layout in ground fissure Fig.5 Acceleration time-history curves of loess model under

model(unit mm) Sine wave



* 1028 » 2014

6 0.25m
EI Centro
A4
04r — 45
— A6
—_ A7 S'“}’
- 27 ‘ 1 l “‘ ' 2
7 q i ’ A i \ " S — Z(xi_yi) (1)
£ o0 |l IRITR I ¥ (Y AL i N n-1
01 Y | ¥ 5’ X
021 ’ i Vi
n (1) Sxy =0
0 4 1 1 1 1 1 1 1 1 1 ] 2 va
"10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5 15.0 ’
/s
(a) EI Centro
2
£ >

Table 2 Deviation values between the monitoring points and

datum point

1%

50 55 60 65 70 75 80 85 9.0 95 100

s EI Centro

(b) EI Centro Al 18.21 17.32

Fiz.6 Acceleration time-history curves of loess model under - 18 178

earthquake waves 45 18.32 18.01

A6 17.81 17.56

A7 17.21 17.86

A2
1 [17-18]
! 0.25m
A4 A4 1721%  18.32%
1.0 my/s?
0.25m
0.37 063 ms’ 025 m Al 1.0%
1 A3 A5 A6 A7
Table 1  Attenuation values of acceleration under Sine wave
/(m-s ?) /(m-s ?)
Al 0.68 0.59
A2 1.15 1.00
A3 0.72 0.63
A4 1.15 1.00 3.2
AS 0.68 0.59 (1)

A6 0.42 0.37

A7 0.42 0.37 7
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