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Behavior of Closely-Spaced Tunnel According to Separation Distance
Using Scaled Model Tests

ok & &' Ahn, Hyun-Ho 2] A <’ Choi, Jung-In
A2 &’ Shim, Seong-Hyeon o] A &' Lee, Seok-Won
Abstract

Most of roadway tunnels have been constructed in the form of parallel twin tunnel in Korea. If parallel twin tunnel
does not have a sufficient separation distance between tunnels, the problem of tunnel stability can occur. Generally,
it is reported that tunnels are not influenced by each other when a center distance between tunnels is two times longer
than tunnel diameter under the complete elastic ground and five times under the soft ground. In this study, the scaled
model tests of closely-spaced parallel twin tunnel using homogeneous material are performed and induced displacements
are measured around the tunnel openings during excavation. The influence of separation distance between tunnels on
the behavior of closely-spaced tunnel is investigated. The experimental results are expressed by the induced displacement
vector and progress of crack during construction and at failure. The results show that based on the analysis of induced
displacement at the crown during construction, the additional displacement of the preceding tunnel induced by the
excavation of following tunnel decreases as the separation distance between twin tunnel increases until the center to
center distance is two times of tunnel diameter. Beyond this point, however, the additional displacement has become

stabilized.
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On the Bishop Stress of Unsaturated Soils under the Low Level of Matric Suction

1

Oh, Se-Boong
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Abstract

In this study, the triaxial behaviour of an unsaturated soil was analyzed by Bishop stress descriptions. K stress paths
and those final values were independent of matric suctions after describing by the Bishop stress. The failure criteria
could be defined uniquely by the Bishop stress and were also independent of matric suctions. In the low level of matric
suctions the failure criteria have a linear relationship and the estimated criterion fits the measured accurately. The variable
¥ for describing the Bishop stress was a constant theoretically under the low level of matric suctions. The suction stress
could be defined at zero deviatoric stress in the failure criteria and increased linearly with respect to matric suctions

in both the theory and the experiments.
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Restrained Effect of End Plate on Plane Strain Test Evaluated by Digital
Image Correlation Method

A ¢ &' Jang, Eui-Ryong % & A" Choo, Yoon-Sik
o] 1 # Lee, Won-Taeg 4 % 7' Chung, ChoongKi
Abstract

The plane strain test can reproduce the real field condition and failure behavior precisely over other laboratory shear
tests. Accordingly, this test has been utilized to investigate the shearing behaviors associated with overall failure behavior
and local deformation of soils. However, most plane strain tests have been carried out with restrained end plates due
to difficulties in manufacturing the equipment and also performing it. This restraint induces different results with real
field because of shear stress on end plates. In this study, plane strain tests with/without bottom plate restraint were
performed on Jumunjin-sand. The measurement of overall and local deformation was accomplished by digital image
correlation technique as well as external LVDT. By applying digital image correlation method using two consecutive
images captured through the transparent wall, local deformation behavior of various parts inside the specimen was
estimated. And the formation and development of shear band caused by the restrained effect of end plate and the

deformation mechanism of sand under plane strain condition were examined.
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The Settlement Characteristics of Incheon Unsanitary Solid Waste Landfill

z A 3 Cho, Seok-Ho

g F & Lim, Ju-Hyun

AR SN Kim, Hak-Moon
Abstract

This paper estimates the long-term settlement of Incheon unsanitary solid waste landfill, which is 20 years old. The
unsanitary solid waste landfill was subjected to pre-loading system over a period of 1 year, and 300 settlement monitoring
provided the long term settlement data. This landfill contains relatively small amount of organic component, and therefore
the initial stage of settlement was very small. The existing settlement models were examineed by comparing the observed
behaviors of this site, and also they were used to predict the long-term settlement. Power Creep Law (PCL) model
showed good agreement with the measured settlement obtained from the initial stage of the measurement, but other

models showed satisfactory agreements after 50~70 days of measurement.
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Long-term Settlement of the Reclaimed Quasi-overconsolidated Clay Deposits

2

o] A &' Lee, Jin-Soo °] % & Lee, Choong-Ho
A o 4’ Chae, Young-Su W g1 2" Baek, Won-Jin
% " ¥ Song, Byung-Gwan 72 F &' Kim, Ju-Hyun

Abstract

Structures are frequently built on a dredged clay layer overlaid by a soft marine clay deposit in coastal areas of
Korea. Large consolidation settlement usually occurs in the case and this may cause damages of super-structures. So,
the evaluation of long-term consolidation settlement is very important in design and construction. Therefore, in this study,
a long-term consolidation characteristics of marine dredged clays are investigated. Firstly, the relationship of Ca/C. on
marine dredged clays near Gwang-yang Port was evaluated. Secondly, long-term consolidation characteristics of the

pseudo-preconsolidated ground were evaluated.
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A Study on Shell Foundation Behaviour in Cohesionless Soil

7 A ' Kim, Sang-Hwan A & 47 Jung, Yong-Su
2 % 2’ Ko, Dong-Pil 7 2 =¥ Kang, So-Ra
Abstract

In this paper, the behaviour of shell foundation was studied. In the theoretical program, the general shallow foundation
theories and failure mechanism developed by Terzaghi, Mayerhof and others were reviewed and compared. In the
numerical study, the 2 and 3 dimensional FEM simulations were carried out using an uncoupled-analysis approach. The
results obtained from the model test show that the bearing capacity of shell foundation was about 25% to 30% larger
than that of general foundation. Due to the cases of shell angle, the maximum bearing capacity of shell foundation
shows when the shell angle of foundation was 60°. In addition, even if the shell foundation has various advantages
compared with the general foundations as described above, the practical verifications in full scale size will be necessary

to use in the field and will be helpful in the technical development of other special foundations.
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Analysis on the Rigid Connections of the Drilled Shaft
with the Cap for Multiple Pile Foundations

z A = Cho, Sung-Min

Abstract

Piles of a bridge pier are connected with the column through the pile cap (footing). Behavior of the pile foundation
can be different according to the connection method between piles and the pile cap. Connection methods between pile
heads and the pile cap are divided into two groups : rigid connections and hinge connections. Domestic design code has
been specified to use rigid connection method for the highway bridge. In the rigid connection method, maximum bending
moment of a pile occurs at the pile head and this helps the pile to prevent the excessive displacement. Rigid methods
are also good to improve the seismic performance. However, some specifications prescribe that conservative results through
investigations of both the fixed-head condition and the free-head condition should be reflected in the design. This statement
may induce an over-estimated design for the bridge which has high-quality structures with casing covered drilled shafts
and the PC-house contained pile cap. Because the assumption of free-head conditions (hinge connections) is unreal for
the elevated pile cap system with multiple piles of the long span sea-crossing bridges. On the other hand, elastic
displacement method to evaluate the pile reactions under the pile cap is not suitable for this type of bridges due to
impractical assumptions. So, full modeling techniques which analyze the superstructure and the substructure simultaneously
should be performed. Loads and stress state of the large diameter drilled shaft and the pile cap for Incheon Bridge which

will be the longest bridge of Korea were investigated through the full modeling for rigid connection conditions.
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A Study on Reappeared Consolidation Test of In-situ Property and Vertical
Deformation of Sample Due to Stress Release

A 9 Kim, Jae-Young
R Takada, Naotoshi
Abstract

When a saturated clay is sampled in an undisturbed manner from a bore hole, the sample extends vertically and
shrinks horizontally under undrained conditions due to stress release. The conventional consolidation test specimen is
trimmed from the expanded sample so that its diameter is equal to the inner diameter of the consolidation test ring,
and this test procedure does not reproduce the actual consolidation behavior. The measurement of sample extension was
conducted by means of overcoring method showed that the extension strains were 1 to 2%. To simulate the in-situ
consolidation behavior, we proposed the consolidation test method that uses a specimen with a slightly smaller diameter

than the inside diameter of consolidometer so that the specimen expands laterally to the inside of the ring.
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