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Abstract

Three ground models are analyzed using a 1g shaking table and laminar shear box (LSB) to investigate
the impact of the ground structure on seismic wave amplification during earthquakes. Multi-layer
horizontal, embankment, and basin ground models are selected for this investigation, with each model
being divided into dense and loose ground layers, Accelerometers are installed during the construction
of each ground model to capture any seismic wave amplification owing th the propagation of an
artificial seismic wave, sine wave sweep, and 10-Hz sine wave through a given ground model. The
amplification of the tested seismic waves is analyzed using the observed peak ground acceleration and
spectrum acceleration. The observed acceleration amplification in the multi-layer horizontal ground
model is significantly higher the seismic waves that propagated across the dense ground-loose ground
boundary compared with those that only propagated through the dense ground. Furthermore, the
observed acceleration amplification gradually increases in the central part of the multi-layer embank-
ment and basin models for the seismic waves that propagated across the dense ground-loose ground
boundary.
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Fig. 1. Schematic diagram of 1g shaking table.
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o1& (ball-bearing)= ol EX Ato]o] npEhS: %45} 51 (Kim and Ryu, 2008; Kim et al., 2020b; Jeong et al., 2022),
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Fig. 2. Laminar shear box schematic diagram.
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(a) Accelerometer (b) Data logger

Fig. 3. Measuring equipment.

Nakamura et al., 2015; Shinoda et al., 2015; Murao and Nakai, 2017). Table 1-= 2+ A|=.0] 244 UERH A o2 Ay
RN RS B0l 1 A3 TE0Ilth A gt A Rte] 9= B8E AR g o] 8ot B915F 14.71 kN/m’ (%4
ehd = 74%) 0 2 WA =oHA] 2/435H00, SHEAIRES HIRA =5 o]-8-5te] TeIEw 19.61 kN/m’ (BHithd =
90%) 2.5 ZstA 275kt

Table 1. Physical properties of sample used in the experiment

Classification Yamas (KN/MT) OMC (%)
Weathered soil sample 18.6 12.5
Mixed Sample 21.9 8.14
UAHAME

Acc. [mfs2]
e
Acc. [m/s?]

Acc. [m/s?]
A b At o RN s
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(@) 10Hz (b) Sinesweep () Artificial wave
Fig. 4. Input motion.
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(c) Multi-layer basin model

Fig. 5. Multi-layer ground model.

DYz 1.7 (Natural Frequency)
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0.08s = 12.5Hz

Period [s]

Fig. 6. Natural frequency.
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Fig. 7. PGA result value according to measurement depth.
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Fig. 8. Response Spectrum acceleration (RS) and Amplification factor response spectrum acceleration (AFgs) of the center
of the multi-layer flat ground.
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Fig. 8. Continued.
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Fig. 9. Response spectrum acceleration (RS), Amplification factor response spectrum acceleration (AFgs) of the center and

slope of the multi-layer embankment.
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Fig. 10. Response Spectrum acceleration (RS), Amplification factor response spectrum acceleration (AFgs) of the center
and slope of the multi-layer basin.
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