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ABSTRACT

Effects of RB and LSB on the Boundary Conditions for
Dynamic Model Test of Soil

Kim, Hoyeon
Advisor : Prof. Kim, Daehyeon, Ph.D.
Department of Civil Engineering,

Graduate School of Chosun University

The seismic simulation test using lg shaking table is an effective test to
understand the factor of soil acceleration and amplification. In this shaking table
test, the soil box is an indispensable device for modeling the ground slope and
the structure. Among them, Laminar Shear Box(LSB) is advantageous to
simulate free field than Rigid Box(RB) because its behavior is similar to
displacement and acceleration for vibration wave. On the other hand, RB has a
limitation in simulating free field due to boundary effect induced by rigid wall.

In this study, the RB and the LSB were constructed to be able to move in
the horizontal direction and were tested with 1lg shaking table. The boundary
effects of the RB and LSB were compared and were the sponge was attached to
the RB at a thickness of 5cm, 10cm, and 15cm, respectively, to observe how the
sponge reduces the boundary effect. From the center of the different points were
observed amplification of the acceleration. Finally, the center acceleration of LSB,
which is supposed to simulate the behavior of semi-infinite half space, is

verified by one—dimensional ground response analysis.
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[ai®}Sugano(1999)= Tai(1989)7F %3 A2 S cyclic mobility®}  strain
softening 7N'd & o] &3}e] 3714 type L, ot 2 Eo o] laizl A<t
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law
)\p = A )\0-5,)\1) =1 A= l,Ap =
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Time | (W) | o) N A5
Acceleration | | 1 ------------------------- 1 ---------------------------- 1 ---------------------------- 1 --------------
Velocity | (W) | o) N A
Displacement | Moo M| A A
Stress | »w,o S S U A
Stran | P I 1
Stiffness | WA A NI A
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2.2.4 B339 Ad

Gibson (1996)2 /g7 ] 4 (Steady-State Line; SSL) 7S o]&3te] B &
ol d&shs zb=nlel AAxute] &t Sk Auke] SnHl= A HA
NNEA A 2o ze]2 Fvta AHetgtl R ANe A3 Auke] LAl thE
SHAHE 7HHAL 7] wiiel A Ak AsE EAFSY] o wol ARt o] A&

Line of similar
normalized constitutive
~. 4 emI behavior
\ -
Model ™

Void Ratio
e

~ Aep
Ty

Pt~

Model logp’ Prototype
Pm’ Pp

8 2.3 Definition of model soil properties based on Steady-State Line
(Gibson, 1996)
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deformation P — waves among other
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Soil bed

| Continuous
deformation
g S - wave
Exaggerated
deformation Relative
displacement
T .
i ( Soil bed

Strain dissimilarity

—  Before deformation

After deformation

(c) oA
O 2.4 ZAXAM MHE SHAEH (Lee et al, 2012)
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3.2.4 AFAH

oA oA dolE 7], dHolE =HE& 93t 7}4 A (Accelerometer) 9} H o] E &
7 (Data Logger)&= 1% 3.7¥ #Zt}

-

(a) Accelerometer (b)Data Logger
8 3.7 ASZH|
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Shear wave velocity test %
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)Collection @ chosun
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ARTIFICIAL EARTHQUAKE WAVE ARTIFICIAL EARTHQUAKE WAVE
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