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Evaluation of boundary conditions of soil according to

slope position through 1g shaking table test
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ABSTRACT

Evaluation of boundary conditions of soil according ro slope

position through 1lg Shaking table test

Jeong, Su Geun
Advisor : Prof. Kim, Daehyeon, Ph.D.
Department of Civil Engineering,

Graduate School of Chosun University

In order to improve the stability of seismic design, it 1S necessary to
understand the dynamic behavior of soil subjected to earthquake lodings. The
shaking table test is one of the important experiments in geotechnical
earthquake engineering research. In the vibration—proof tests of various ground
and building models and the seismic performance evaluation of important
facilities, a 1g shaking table test can be performed according to the needs of the
researcher, a specific seismic wave can be reproduced, or a vibration of a
specific frequency can be repeatedly excited. The ground response obtained from
the 1lg shaking table test can predict the effect of real seismic waves on the
ground, and it is easy to study earthquake countermeasures or ground damping.
In this study, the effect of boundary conditions was evaluated by location by
creating a model slope in a soil tank, and it was compared with ABAQUS, a
finite element analysis program. As a result of the comparative analysis, the
experimrnt results are in good agreement with the numerical analysis results. It
is judged that the most effective data can be obtained only when the slope
model test is performed at a point of 50-100 cm far from the wall of the soil

tank.
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H 3.2 1g &sU A& =2 HE

Kiges A
Table size 2000600 mm
Maximum Acceleration 10 ¢
Full Payload 1.8 tonf
Stroke 200mm(+100mm)
Maximum Capacity at Dynamic 5.1 tonf

332 AXKEX

g FRAEo] o] FoA L nAHE HAS F F JdeF: F (P EHolgo] xYE o
ATk T B AW FHWE dmmelH & F9 Aot A4S fst] SH HA o 4
el et A2 =HEFE TASIARL, 4 YT dAFFES dFvgdolR o
Axlo] AASA] 713l small ball-bearing= F3le] o] o} gl o npaH S 43}
sttt APEZXS QAL dFulmeln Aol 47§59 wigT7E A W S
2y WA= BAAY ANt Al 7 S dAStstel 2L F de A"

(a) A EX(Laminar Shear Box)

8 3.4 HEEX(AHS)
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60cm CHCH %ﬁ_& ] E[I:I]D |
{HCH {HH ] Displ t
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i I
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ainln ooo—H 1| —

Shaking Direction

Al

-/

(b) HEEX

SAE
J8 3.4 Hd&EX

3.3.3 A=A

w AlgelA Holg A, HeolH Z4& A% 7H =7 (Accelerometer)9t Bl o] E =

A (Data Logger)= 1% 35 #t}
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>
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AFA T Al EA e st Ao dA o] Fastth 2 AFAA ASE SHIME
e I HFE7F 20m/sec’S 9A 2 Aow dAEda, SHEHolH FiFAdRS
40Hz olW=E, X% 2oz 7Hgsd. adez 7MEEAs Ad 20m/sec?7HA]
Z47Fse ARF-20AR 9 S HAAstdom F8 AL 32 333 #Zo] Yeudnt 4
Mol AR Aske ANk "wn Ay Zolop A HAC WE FFS F
Aol FA= 13golt).

B3 o ]Eiiﬂ“ 247192 ARF-20A%}+= 4Gage SensorZ & 3% v o o] g 27
Aoz LP filter 7S Zb3F i dolg AFFAL FHo 0.001x0]t}. o]
e AYde F 349 Po

<
o
i)
32
)

I 3.3 Accelerometer =2 HI&

gz A9
Model ARF-20A
Capacity 20m/s’
Rateped Output (R.O.) 0.5mV/V
Frequency Response Range DC ~ 80Hz
Natuarl Frquency 150Hz
Allowable temperature Range -10 7 50°C

I 3.4 Data Logger =2 M

Kiges A4
Model QMDL-360
Number of Channel 24 channel
Input Sensor 4Gage : 0.5mV/V
Low Pass Filter 10Hz / 100Hz / 1kHz / Pass
Measure Hz 200Hz
17 -
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T 3.5 A8 =8 &
Soil Box Boundary
Case o Slope model . Input Wave
Condition distance
) Sine wave
1 Non Free Field 100cm
o 8Hz
Condition
S
9 1:1 Slope 50cm e wave
10Hz
Half Free Field
.. Sine wave
3 Condition 25cm
15Hz
/% E 359 go] UEhhAom, 2 g RHAA FAGIA S Fa AP
e 2.
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Shaking direction
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PHIA= g EE 5o Ad9E AFgskdt 3= 8Hz, 10Hz, 15Hz 3
MR AdAsda, AFake] Adg= g2 AdAsidn. AFet usa 474 g A4
Az owd s A=A AbHolA w3 7hEE WMstE ZFA = 1Y)
Afsto] AA A

& AldelA Advs 29 399 2ol 8 10, 16Hz9] A 3E dA s

d
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Acceleration(m/sec?)
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Time(sec)

(a) Sine wave 8Hz
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-0.05
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0 2 4 6 8
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(b) Sine wave 10Hz
2 3.9 JSU AlE L XNATHAHZ)
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(c) Sine wave 15Hz
8 3.9 XS Alg =X A
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A4% A5 A9 23 9
41 Ad3a £
Hammer test& F3sto] F 7FE5EA 119 Ao 5 Ao s daaEe=(V)E
T 4 9o, Hammer® EXE Welds o 28 413 2o] SAHE SHAUAE
Z} Peak? 9] A el Azto s =435kt
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4 \
4 \
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0.002 / \\
\
/ \
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0 ,’
7/
7/
-0.001
-0.002
4.04 4.041 4.042 4.043 4.044 4.045
O 4.1 JC 55 53
AMNEZ? HAds £EF= Hammer testollA s 10-20cm A&l A 73.5m/s,
. 20-30cm Aol A 68.7m/sec, 63.2m/sec, 20-60cm¥-=oll A 61.2cm/sec,
Ada Hx7t SAEo] Zbzhe] Fd kel 73.45m/secet
Ay 22 AA59 0

73.59m/sec
62.7cm/sec® Z} =W=E
68.45m/sec, 61.95m/secS
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(a) Main Simulation

(b) Left side infinite boundary

(c) Right side infinite boundary
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