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A Study on the Liquefaction Resistance of Anisotropic
Sample under Real Earthquake Loading
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of A A Lee, Chae-Jin

Ao Kim, Soo-Il
A A AP Jeong, Sang-Seom
Abstract

In this study, cyclic triaxial tests were performed under anisotropically consolidated condition by using irregular
earthquake loading to consider in-situ condition and seismic wave. Jumunjin sand with a relative density 50 percent
was used in the tests. The consolidation pressure ratio (K) was changed from 0.5 to 1.0. The Ofunato and Hachinohe
wave were applied as irregular earthquake loadings and liquefaction resistance strengths of each specimen were estimated
from the excess pore water pressure (EPWP) ratio. As a results of the cyclic triaxial tests, EPWP ratio increased with
increased K value. It shows that isotropically consolidated sand is more susceptible to liquefaction than anisotropically
consolidated sand under equal confining pressure and dynamic loadings. From the test results, the relationship between
K and EPWP ratio normalized by effective confining pressure and deviator stress was proposed. And a new factor which

corrects the liquefaction resistance strength for the in-situ stress condition is proposed.
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Pull-out Characteristics of Multi-Packer Pressurized Soil Nails

Zz A ' Cho, Jae-Yeon o] 4 &' Lee, Sung-June
A A A’ Jeong, Sang-Seom ot ¥ &' Ahn, Byeong-Heun
Abstract

A series of field pull-out tests were carried out to investigate the behaviour of multi-pressurized soil nails. Ten soil
nails were constructed in weathered soil and then, subjected to pull-out loads. The test results showed that the ultimate
pull-out resistances of soil nails constructed with high pressure were about 42~ 142% larger than those obtained from
conventional soil nails. The deduced interface shear strength at the ground-grout interface was 71 kPa for conventional
soil nails, while higher shear strength of 95~ 166 kPa was obtained for pressurized nails. The diameter of grouted
borehole increased by about 12~27% compared to ordinary soil nails under low pressure. Also, the predicted value
by the cavity expansion theory is in good agreement with the measured expanded radius of grout under injection pressure

by field pull-out tests.
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Effect of Water on the Lightweight Air-Mixed Soil Containing Silt
Used for Road Embankment

3 F = Hwang, Joong-Ho

¢ g #F Ahn, Young-Kyun

2 o8 ¥ Kim, Tae-Hyung
Abstract

This study was especially conducted to find out the characteristics of the lightweight air-mixed soil (slury density
10 kN/m’) containing silt related to water. Compression strength, permeability, and capillary height of the lightweight
air-mixed soil were studied, and also to support these studies, the structure of that soil was analyzed in detail. Air bubbles
of various sizes are inside the lightweight air-mixed soil, and its distribution in a location is almost constant. A numerous
tiny pores are inside the air bubbles so that the lightweight air-mixed soil can be saturated with water. Porosity is also
estimated through the image analysis. Peak strength of the lightweight air-mixed soil is not dependent on water, but
behavior of stress-strain is affected by the water. Permeability is about 4.857x10°° cm/sec, which is a little bit higher
than the clay’s permeability. Capillary rise occurs rapidly at the beginning of the test until the lapse of 100 minutes
and then its increase rate becomes slow. The capillary rise causes the increase of the density of the lightweight air-mixed
soil, and thus it is required to pay attention td this phenomenon during structure design and maintenance of the lightweight

air-mixed soil.
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Numerical Simulation of Standing Column Well Ground Heat Pump System
Part 1: Validation of the Numerical Model

v % 3" park, Du-Hee 7 % ¥ Kim, Kwang-Kyun
g % 9’ Kwak, Dong-Yeop Z A &' Chang, Jae-Hoon
b X AP Park, Si-Sam

Abstract

Geothermal energy is gaining wide attention as a highly efficient renewable energy and being increasingly used for
heating/cooling systems of buildings. The standing column well (SCW) is especially efficient, cost-effective, and suitable
for Korean geological and hydrological conditions. However, a numerical model that simulates the SCW has not yet
been developed and applied in Korea. This paper describes the development of the SCW numerical model using a
finite-volume analysis program. The model, through hydro-thermal coupled analyses, simulates heat transfer through
advection, convection, and conduction. The accuracy of the model was verified through comparisons with field data
measured at SCWs in the U.S. and Korea. Comparisons indicated that the SCW numerical model can closely predict
the performance of a SCW. The numerical model was used to perform a comprehensive parametric study in the

companion paper.
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Numerical Simulation of Standing Column Well Ground Heat Pump System
Part II: Parametric Study for Evaluation of the
Performance of Standing Column Well

ut % 3" Park, Du-Hee Z F F'  Kim, Kwang-Kyun
Z ¥ 4’ Kwak, Dong-Yeop Z A F' Chang, Jae-Hoon
Y A 9°  Na, Sang-Min

Abstract

The SCW numerical model described in the companion paper was used to carry out a comprehensive parametric
study to evaluate the performance of the SCW. The five ground related parameters, which are porosity, hydraulic
conductivity, thermal conductivity, specific heat, geothermal gradient, and five SCW design parameters, which are
pumping rate, well depth, well diameter, dip tube diameter, bleeding rate, were used in the study. Two types of numerical
simulations were performed. The first type was used to perform short-term (24-hour) simulation, while the second type
14 day simulation. The study results indicate that the parameters that have important influence on the performance of
SCW were hydraulic conductivity, thermal conductivity, geothermal gradient, pumping rate, and bleeding rate. The
thermal conductivity had the most important influence on the performance of the SCW. With the increase in the
geothermal gradient, the performance increased in the heat mode, but decreased in the cooling mode. The hydraulic
conductivity influenced the performance when the value was larger than 10 m/s. The depth of the well increased the
performance, but at the cost of increased cost of boring. The bleeding had an important influence on SCW, greatly
enhancing the performance at a limited increased cost of operation. Overall, this study showed that various factors had
a cumulative influence on the performance of the SCW, and a numerical simulation can be used to accurately predict
the performance of the SCW.
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Shear Properties of Waste Tire-Bottom Ash Mixture
with Different Particle Size of Waste Tire

FAREE - Kim, Yun-Tae
S Kang, Hyo-Sub

Abstract

This paper investigates the shear properties of waste tire-bottom ash mixture with various particle size of waste tire
powder. Test specimens were prepared at 5 different percentages of waste tire powder content (ie., 0%, 25%, 50%,
75%, 100% by weight of the dry bottom ash), and with three different particle sizes of waste tire powder (i.e., 0.1
mm~—2.0 mm, 0.9 mm~35 mm and 2 mm~ 10 mm). In this study several series of direct shear tests were carried out.
The experimental results indicate that the mechanical characteristics of waste tire-bottom ash mixture are strongly
influenced by the particle size as well as waste tire powder content. It is shown that the shear strength and internal
friction angle of waste tire-bottom ash mixture decrease with an increase in waste tire powder content. However, the
shear strength and internal friction angle of the mixture increase due to interlocking effect between waste tire powder

and bottom ash as the particle size of waste tire powder increases.
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6 WT(A)-BA 1050 60 8.33 6.58 11.24 30.0 Peak or 13% ¢
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BA: bottom ash, WT: waste tire powder
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