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Displacements Behavior of Rock Slope by Shaking Table Test
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{Abstract)

This study investigated the so far little-researched characteristics of the behaviors of
rock slopes at the time of an earthquake. For the selection of the rock block, a
proper model was formed by applying the similarity in consideration of the roughness
and strength of the rock slope(10m) on the site, and shaking table tests were carried
out according to seismic excitement acceleration, and seismic waves. In the case of
the inclination angle of the joint plane of 20° , the long period wave at 0.3g or more
at the time of the seismic excitement surpassed the length of 100mm, the permissible
displacement (0.01H, H:slope height), which brought about the collapse of the rock;
the short period wave surpassed the permissible displacement at 0.1g, which caused
the collapse of the slope. The rock slope was close to a rigid block and a structure
more vulnerable to the long period wave than to the short period wave. It collapsed
in the short period wave even at the seismic amplitude smaller than the maximum
design acceleration in Korea.
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\/ Model Tests }

\/ Conditions of Research 1

-, Similarity Law : 1/20
-. Earthquake Wave : Long-Period Wave, Short-Period Wave
-, Height of Rock Slope : 10m

Displacement Behavier
According to Earthquake Wave

{ Displacement measurement J

\/ Result of model tests 1

P

-, Maximum displacement measurement
-, Displacement measurement according to wave

Fig. 1 Flow chart of research performance
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Fig. 3 Mimetic diagram of the experimental device



)

v

)

H

uf

‘g,

>,

B

=

1o

A

O>~
)

g

>,

=l

6=} E

ox,

gh

| S 747t olFolAA Heh 2
Al A7l el 5 olE 4R )
A TRt Aoy, ©5ru FiEo] FE ol
g 5= b g2 doidt mjds ket 4
Soleh oA 7 IS A 9)] oA
Aot 22715 Hachinohe)2t @713 Ofunato)2]
AR AR7EE B AelA HestgeH, o

AN

;
re
N 19

it

Aok FETFE 9 PR S| 2]
oA hmAel Tl PFIIE A8 A

S AABRL Qo] AH-gstort.
2 AdoN= Far|ah, dr|uke] uy B4
arefste] 271A] ARgte] tfsfiA] A5kt
g el AFt] Ao HEH VKGR A
7rolge Yehli= A<57]3KHachinohe), @713}
(Ofunato)®] Al7telgle Table 1, Fig. 49F Tt
st ZPAAA= dubxos AFo] ot
HgHo] dfel 2ARELS vEslolof s} =4
H b E=3t YAl A7BAICIARHR)S
dejolsh= Aol Fash, & Atollal= 1ai(1989)
7h AQFet AAPHAS Edte] st BRES Y
}\ =

-o= [e]
= EEIN
/?—)] 5 62104’_‘2 =

Table 1. Seismic waves applied to tests

Division Characteristics Earthquake Scale
Hachinohe | Long Period Wave 7.9
Ofunato | ShortPeriod Wave 7.4

(g)

rd S

_1 2 1 L] 1 1
0 2 10 15 20 25
A7 (sec)
(a) Hachinohe model
™~

0 5] 10 15 20 25
A7 (sec)

(b) Ofunato model

Fig. 4 Seismic waves applied to tests
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Table 2. Application of similarity law to model test

Division Similarity Law Ap?lleZ?(l)t)lOn
Displacement AL 89.44

Times 2075 9.46

Length A 20
Acceleration 1 1
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(b) Construction of rock block
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Fig. 7 Constructions of rock block
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Table 3. Result of displacement with long-period

wave

s 0.05g | 0.1g | 0.15g | 0.2g 0.3g
Division (cm) | (em) | (m) | (cm) | (cm)
Displace
o1 | 063 | 089 | 206 | 241 | 885
Displace | o3 | 072 | 201 | 241 | 1547
ment-2
Average | 0.63 0.81 2.04 2.41 12.16
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Fig. 9 Result of displacement with long-period wave
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Table 4. Result of displacement with short-period

wave

0.05g | 0.1g | 0.15g | 0.2g 0.3g
Division (cm) | (em) | (cm) | (cm) | (cm)
Displace

ment-1 1.10 19.00 | 36.00 | 142.00 | 335.60
Displace | ¢ | 1400 | 23.00 | 154.00 | 278.10
ment-2

Average | 0.95 | 16.50 | 29.50 | 148.00 | 306.85
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Fig. 10 Result of displacement with short-period wave
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