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ABSTRACT 

A series of centrifuge model tests were conducted at Rensselaer Polytechnic Institute to study the seismic response of a caisson-type 
waterfront quay wall system, and the liquefaction and deformation characteristics of the saturated cohesionless backfill. Using a 
nonlinear two-phase (solid-fluid) finite element program, a numerical study of the above centrifuge tests is performed. In this paper, 
the centrifuge tests and formulation of the employed finite element program are briefly described, and the numerical simulation results 
are compared to the experimental records. It is shown that the extent of liquefaction, the deformation pattern of the soil-wall system, 
and the magnitude of lateral spreading obtained from the computational code are similar to actual observations in the centrifuge tests. 
Computational parametric studies are then conducted by varying soil relative density and soil permeability to investigate the spatial 
extent of liquefaction in backfill material and its effect on the magnitude of ground lateral spreading. It is concluded that the dynamio 
properties and permeability of backfill material are among the most influential factors in dictating seismic performance of a quay wall 
system. 
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INTRODUCTION 

Lateral spreading of saturated cohesionless soil behind a quay 
wall is one of the typical ground failure phenomena resulting 
from strong earthquake shaking. Extensive damage related to 
backfill liquefaction and quay wall failure has been observed 
in past earthquakes including Kobe and Taiwan. Recently, at 
Rensselaer Polytechnic Institute (RPI) a series of centrifuge 
model tests were conducted (Lee et al. 1999, Lee et al. 2000, 
Abdoun et al. 2001) to study the seismic response of a caisson- 
type quay wall system, and the liquefaction and deformation 
characteristics of the saturated cohesionless backfill. 

Using a nonlinear two-phase (solid-fluid) finite element 
program, a numerical study of the above centrifuge tests was 
performed. In this paper, the centrifuge tests and formulation 
of the employed finite element program are briefly described, 
and the numerical simulation results are compared to the 
experimental records. It is shown that the liquefaction and 
deformation pattern of the soil-wall system, and the magnitude 
of lateral spreading obtained from the computational code are 
similar to actual observations in the centrifuge tests. 
Computational parametric studies are then conducted by 
varying soil relative density and soil permeability to 
investigate the spatial extent of liquefaction in backfill material 
and its effect on the magnitude of ground lateral spreading. It 

is concluded that the dynamic properties and permeability 
backfill material are among the most influential factors i 
dictating seismic performance of a quay wall system. 

DESCRIPTION OF THE TESTS 

A series of three centrifuge model tests were carried out at t 
RPI 100 g-ton centrifuge facility (Elgamal et al. 1991). In 
following, unless explicitly stated, all dimensions are 
prototype scale. The model represents a prototype quay wall 
12m in height and 1Om in width, supported on a loose sa 
foundation 6m in depth (Fig. 1). The lateral extent of 
backfill is 74.6m, with the water table Im above the grou 
surface. Nevada No. 120 fine sand at 40% relative dens 
(Dr) was used as both backfill and foundation materi 
TheDs,, value of this sand is O.lSmm, with a permeabil 

coefficient of 6.6X10m5 m/s (Lee et al. 1999). In an 
investigate the time scaling of pore fluid dissipation w 
sand, three different pore fluids were employed in the 
tests, corresponding to a prototype permeability 120 times, 
times, and 1 times that of water respectively (Lee et al. 19 
2000). 
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In all three tests, the model was subjected to 20 cycles of in- 
plane sinusoidal base excitation at a frequency of lHz, with 
about 0.15g peak amplitude. Extensive instrumentation was 
deployed to record acceleration, displacement and excess pore 
pressure (u, ) histories in the soil, and earth pressure variation 
along the back and the base of the wall (Fig. 1). More detailed 
discussions on the experimental observations follow below. 
For a complete description of the tests, the reader is referred to 
the original experimention report (Lee et al. 2000). 

NUMERICAL MODELING PROCEDURE 

Modeling Background 

In order to study the: dynamic response of saturated soil 
systems as an initial-boundary-value problem, a numerical 
code CYCLIC is developed to couple these two phases. 
CYCLIC (Parra 1996, Yang 2000) is a general purpose two- 
dimensional (2D plane-strain and axisymmetric) Finite 
Element program, implementing the two-phase (solid-fluid), 
fully coupled numerical formulation of Chan (1988) and 
Zienkiewicz et al. (1990). CYCLIC has been employed 
extensively in numerical studies of post-liquefaction behavior 
of soil systems such as layered sloping ground and remediated 
earth embankments (as a liquefaction countermeasure). 

CYCWC incorporates a material constitutive model specially 
developed for liquefaction analysis (Parra 1996, Yang 2000). 
This model is based on the original framework of the multiple- 
yield-surface plasticity concept (Iwan 1967, and Mroz 1967), 
implemented by Prevost (1985) for frictional cohesionless 

- 

1 
1s 1 

soils. It was modified (Parra 1996, Yang 2000) from its 
original form (Prevost 1985) to model salient stress-strain 
features associated with post-liquefaction soil response. The 
model was previously calibrated (Parra 1996, Yang 2000) for 
Nevada sand at 40% relative density (the same material 
employed in the centrifuge quay wall test series) by extensive 
laboratory tests (Arulmoli et al. 1992) and centrifuge 
experiments (Taboada and Dobry 1993a, b). In this paper, the 
calibrated set of model parameters is adopted to represent the 
sand material behavior without additional modifications. 

Modeling Procedure 

A 4-node quadrilateral element was used for the solid as well 
as the fluid phases (Fig. 2). The input acceleration was 
prescribed at the base and side boundary nodes in the 
horizontal direction. The boundary conditions of the fluid 
phase are such that the base and two sides of the mesh are 
impervious, and prescribed fluid pressures were enforced 
along the surface nodes. Prescribed fluid pressures were 
evaluated depending on the water level at each individual 
surface node. Contact conditions between the quay wall and 
surrounding soil are such that the bottom of the wall is 
connected to the foundation soil both horizontally and 
vertically; the back of the wall is connected to the backfill 
horizontally, but vertically is free to move relative to the 
backfill. Friction between the wall and the soil was not 
modeled in this analysis. In all the numerical simulations, a 
Poisson’s ratio of 0.33 was employed. 

Laor und (Dr40%) 

I 
1 (W 

Fig. 1 Centrifuge quay wall model and instrumentation setup (model dimensions are in 
centimeters and prototype dimensions (in parentheses) are in meters, from Lee et al. 1999). 
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Fig. 2 Finite element mesh employed in the numerical analysis. 

RESULTS AND DISCUSSIONS 

In this section, the computational results employing the 

permeability coefficient of prototype Nevada sand (6.6X 10e5 
m/s) are presented and compared to those from the 
corresponding centrifuge experiment. Fig. 3 shows the 
permanent deformation pattern of the computational model 
after dynamic excitation (Fig. 4). As may be expected, more 
ground surface settlement is observed in the backfill near the 
wall than at the far field. A rigid body rotation of the wall (tilt) 
to the seaward direction is also clearly seen. Fig. 5 depicts the 
experimentally recorded and numerically computed lateral 
displacement of the ground surface right behind the quay wall. 
The recorded final permanent deformation is about l.Om, 
which is only slightly underpredicted (by 5%) in the numerical 
simulation. 

At the free field location W, which is 47m away from the wall 
and 6m below the ground surface (refer to Fig. l), both 
recorded and simulated pore pressure ratio r, ( r, = u, / 0 : 

where 0: is initial vertical effective confining pressure) 
reached 1.0 within only 2 or 3 cycles (Fig. 6). The 
corresponding acceleration histories (both recorded and 
computed) at the same place (Fig. 7) show significantly 
diminishing amplitudes after the first two cycles (due to 
liquefaction). 

I I 
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Fig. 3 Deformed mesh after numerical simulation 
(displacement not to scale). 
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Fig. 5 Recorded vs. computed lateral ground surface 
displacement behind the quay wall. 
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Fig. 6 Recorded vs. computed pore pressure ratio at free 
field location P7 (47m to the left of the quay wall). 
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Fig. 7 Recorded vs. computed horizontal acceleration at far 
field location AH7 (47m to the left of the quay wall). Fig. 4 Input base excitation. 
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On the other hand, recorded and computed r, behind the quay 

wall (Fig. 8) shows variation mainly within the range of -0.5 - 
0.5. In addition, no significant amplitude reduction is seen 
(Fig. 9) in both recorded and computed acceleration histories 
underneath the wall throughout. Therefore, it may be 
concluded that liquefaction did not occur nearby (behind and 
under) the quay wall. In fact, even the computed acceleration 
history at location AH3, which is 10m away from the wall and 
6m in depth (Fig. lo), does not show significant amplitude 
reduction indicating that no liquefaction occurred there as well 
(this is in agreement with the conclusion of Lee et al., 1999). 
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Fig..8 Recorded vs. computed pore pressure ratio behind the 
wall (P2). 
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Fig. 9 Recorded vs. computed horizontal acceleration 3m 
below the wall (AH9). 
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Fig. Ii, Computed horizontal acceleration 1Om behind the 
wall, at 6m depth (AH3). 

As suggested by Lee et al. (1999), the difference in U, 

buildup pattern between the far (free) field and near-wall field 
is mainly due to the fact that near the wall, soil experiences 
significant compression and extension alternately during the 
shaking (due to wall oscillation), causing u, to oscillate 
between positive and negative with equivalent amplitude (Fig. 
8). In the free field, soil mainly experiences shear during 
shaking, allowing for high u, buildup and leading eventually 
to liquefaction. 

PARAMETRIC STUDY 

The parametric study below is focused on two factors that are 
directly related to liquefaction susceptibility of the soil, 
namely, soil relative density and permeability. Typically, U, 

generation may be slower in denser sands, and u, dissipation 
is faster in highly permeable materials. Therefore, a quay wall 
system consisting of dense backfill material with high 
permeability is less susceptable to liquefaction, and 
cosequently a better seismic performance may be expected. 

Influence of Relative Density 

Two additional sets of soil constitutive model parameters were 
selected for the backfill material, to represent medium-dense 
and dense sands. These two sets were selected (Elgamal et al. 
1999, Yang et al. 1999) partially based on matching previously 
conducted cyclic laboratory tests on Nevada sand of Dr=60% 
(medium-dense) and Dr=90% (dense), and partially based on 
the authors’ past modeling experience. Fig. 11 depicts the 
computed lateral displacement of the ground surface right 
behind the quay wall for the clean sand of Dr=60% and 90%, 
along with the response of Dr = 40% (the same as that in Fig. 
5) discussed above. The final permanent deformations of the 
60% Dr and the 90% Dr sands are only about one half and one 
quarter that of the 40% Dr, respectively. 
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Fig. 11 Computed lateral ground displacement behind the 
quay wall for difSerent backfIll materials. 

Fig. 12 depicts r,, histories 47m away from the wall and 6m in 

depth for all three materials. It is clearly seen that the denser 
the backfill, the slower the u, accumulation. As mentioned 

earlier, the 40% Dr backfill liquefied in 2 cycles of shaking. 
On the other hand, Fig., 12 shows that the 60% Dr sand 
reached liquefaction (r,, =l) only towards the end of shaking. 

Finally, the 90% Dr material maintained a r, less than 0.8 
throughout. In addition, denser sands show more pronounced 
instants of u, reduction, resulting from the strong tendency 

for dilation at large cyclic shear excursions (e.g., see Elgamal 
et al. 1998). 
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Fig. 12 Computed pore pressure ratios at fat-field location P7 
(47m to the left of the quay wall) for three different backfill 
materials. 

Influence of Permeability 

In this case, only medium sand (40% Dr) material parameters 
were employed for the soil. Two additional permeability 
values were chosen for this parametric study, which are 
respectively 30 times (1.98X 10e3 m/s, corresponding to 

sandy gravel) and 120 times (7.8 X 10e3 m/s, corresponding to 
gravel) the permeability (in prototype scale) of medium 
Nevada sand (as studied in the centrifuge test and numerical 
simulations above). Fig. 13 depicts the computed lateral 
displacement of the ground surface right behind the quay wall 
for the three permeability values. As expected, the higher the 
permeability, the less the accumulated permanent deformation. 
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Sandy gravel 
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Fig. 13 Computed lateral ground displacement behind the 
quay wall for different permeabilities. 

The recorded u, histories at the free field location P7 (Fig. 

14) show that in both the sand and sandy gravel cases, the free- 
field backfill quickly liquefied. However, after the shaking, U, 

quickly dissipated in the sandy gravel, whereas in the sand no 
reduction in u, appears long after the shaking. In the case of 

gravel, r, only reached a maximum of 0.75, and the 
dissipation phase was completed soon after the shaking 
stopped. 
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Fig. 14 Computed pore pressure ratio at fat-field location P7 
(47m to the left of the quay wall) for three different 
permeabilties. 

SUMMARY AND CONCLUSIONS 

The procedure and results of a series of dynamic centrifuge 
tests on a caisson-type quay wall system were briefly 
described. Formulation of the finite element program 
employed in the numerical study was briefly outlined, along 
with the employed soil constitutive model. The numerical 
simulation results were compared to the experimental records. 
It is shown that the liquefaction and deformation pattern of the 
backfill-quay wall system, and the magnitude of lateral 
spreading obtained from the computational code are similar to 
actual observations in the centrifuge tests. Additional 
computational parametric studies were conducted by varying 
soil relative density and soil permeability to investigate the 
spatial extent of liquefaction and the magnitude of lateral 
spreading in the backfill material. It is concluded that the 
dynamic properties and permeability of backfill material are 
among the most influential factors in dictating seismic 
performance of the quay wall system. Increasing the relative 
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density and/or permeability of backfill/base material can 
significantly improve the overall system behavior. Dense sand 
below and behind the quay wall may result in tolerable 
deformations of about lcm for each cycle of 0.2g input 
excitation (in the investigated case). Free drainage (gravel) ’ 
was also found to reduce deformations by a factor of 0.5 
relative to a sandy soil. A combination of free drainage and 
high relative density would obviously be ideal. Additional 
experimental and numerical investigations to define the extent 
and required zone of remediation (by densification and/or 
drainage) for existing walls can be a basis for implementing 
liquefaction remediation efforts. 

ACKNOWLEDGEMENTS 

Financial support for this research is gratefully acknowledged. 
This work was supported primarily by the Earthquake 
Engineering Research Centers Program of the National 
Science Foundation under Award Number EEC-9701568. 

REFERENCES 

Abdoun, T., Oskay, C., Wang, Y., Lee, C-J and Zeghal, M 
(2001). “Visualization of Measured Quay Wall Seismic 
Response,” Proceedings of XV Int. Conf. on Soil Mechanics 
and Geotechnical Engineering, Istanbul, Turkey, August. 

Arulmoli, K., Muraleetharan, K. K., Hossain, M. M. and Fruth, 
L. S. (1992). “VELACS: VELACS: Verification of 
Liquefaction Analysis by Centrifuge Studies, Laboratory 
Testing Program, Soil Data Report,” The Earth Technology 
Corporation, Project No. 90-0562, Irvine, California. 

Chan, A. H. C. (1988). “A Unified Finite Element Solution to 
Static and Dynamic Problems in Geomechanics,” Ph.D. 
dissertation, University College of Swansea, U. K. 

Elgamal, A. -W., Dobry, R., Van Laak, P. and Font, J.N. 
(1991). “Design, Construction and Operation of 100 g-ton 
Centrifuge at RPI,” International Conference Centrifuge 199 1, 
Boulder, Colorado, Ko, H. -Y. And McLean, F.G., eds., 
Balkema. 27-34. 

Elgamal, A., Yang, Z., Parra, E. and Dobry, R. (1999). 
“Modeling of Liquefaction-Induced Shear Deformations,” 2nd 
Ml. Conf on Earthquake Geotechnical Engineering, Lisbon, 
Portugal, 2 l-25 June, Balkema. 

Iwan, W. D. (1967). “On a class of Models for the Yielding 
Behavior of Continuous and Composite Systems,” Jounthl of 
Applied Mechanics, ASME, Vol. 34,612-617. 

Facilities and Countermeasures Against Liquefaction. August 
15-17, Seattle, Washington. 

Lee, C.-J., Wu, B., Abdoun, T. and Dobry, R. (2000). 
“Centrifuge Modelling of Effects of Liquefaction and Lateral 
Spreading on Quay Walls,” Report. Dept. Civil Engineering, 
RPI, Troy, NY. 

Mroz, Z. (1967). “On the Description of Anisotropic Work 
Hardening,” Journal of the Mechanics and Physics of Solids, 
Vol. 15, 163-175. 

Parra, E. (1996). “Numerical Modeling of Liquefaction and 
Lateral Ground Deformation including Cyclic Mobility and 
Dilative Behavior in Soil Systems,” Ph.D. dissertation, Dept. 
of Civil Engineering, Rensselaer Polytechnic Institute. 

Prevost, J. H., (1985). “A Simple Plasticity Theory for 
Frictional Cohesionless Soils,” Soil Dynamics and Earthquake 
Engineering, Vol. 4, No. 1, 9-17. 

Taboada, V. M. and Dobry, R. (1993a). “Experimental Results 
‘of Model 1 at RPI,” Proc. Intl Conf. Verification of Num. 
Proc. for the Analysis of Soil Liquefaction Problems, 
Arulanandan, K. and Scott, R. F., Eds., Volume 1, Davis, CA, 
3-17, Balkema. 

Taboada, V. M. and Dobry, R. (1993b). “Experimental Results 
of Model 2 at RPI,” Proc. Intl Conf. Verification of Num. 
Proc. for the Analysis of Soil Liquefaction Problems, 
Arulanandan, K. and Scott, R. F., Eds., Volume 1, Davis, CA, 
277-294, Balkema. 

Yang, Z., Parra, E., and Elgamal, A. (1999). “Seismic Site 
Response and Liquefaction Induced Shear Deformation,” 7th 
U.S. - Japan Workshop on Earthquake Resistant Design of 
Lifeline Facilities and Countermeasures Against Liquefaction. 
August 15-17, Seattle, Washington. 

Yang, Z. (2000). “Numerical Modeling of Earthquake Site 
Response Including Dilation and Liquefaction,” Ph.D. 
Dissertation, Dept. of Civil Engineering and Engineering 
Mechanics, Columbia University, New York, NY. 

Zienkiewicz, 0. C., Chan, A. H. C., Pastor, M., Paul, D. K., 
and Shiomi, T. (1990). “Static and Dynamic Behaviour of 
Soils: A Rational Approach to Quantitative Solutions: I. Fully 
Saturated Problems,” Proc. R. Sot. London, A429, 285-309. 

Lee, C.-J., Abdoun, T., Dobry, R. and Wu, B. (1999). 
“Centrifuge Modelling of Lateral Spreading Behind a Caisson 
Type Quay Wall During an Earthquake,” 7th U.S. - Japan 
Workshop on Earthquake Resistant Design of Lifeline 

Paper No. 7.06 


	Find
	Search
	Main
	Table of Contents
	General
	Preface
	Disclaimer
	Co-Sponsers
	Financial Co-Sponsers
	Steering Committee
	Organizing Committee
	Paper Review Committee
	Short Course on Soil Dynamics in Engineering Practice/Speakers
	State of the Art and Practice (SOAP) and Invited Speakers
	Conference Schedule
	Welcome Opening Ceremonies
	Photographic Ensemble
	Photographic Ensemble - Opening Ceremonies
	Photographic Ensemble - SOAP Speakers and Special Presentations
	Photographic Ensemble - Finn Symposium
	Photographic Ensemble - Speakers and Participants From Around the World
	Photographic Ensemble - Sessions in Progress
	Photographic Ensemble - Posters
	Photographic Ensemble - Conference Lunches
	Photographic Ensemble - Conference Banquet
	Photographic Ensemble - Short Course
	Photographic Ensemble - Prakash Award
	Photographic Ensemble - Staff and Volunteers

	Citation (Kenji Ishihara)
	Meet Our Authors
	Participants of the Conference
	Participants of Short Course
	Closing Ceremonies
	Organizing and Steering Committees Minutes
	Spouses Program
	Keynote Lecture - Recent Studies on Liquefaction Resistance of Sand-Effect of Saturation
	Very Special Lecture (See W.D. Liam Finn Symposium)

	State of the Art and Practice (SOAP) Lectures
	Deep Foundations in Liquefiable Soils: Case Histories, Centrifuge Tests and Methods of Analysis.  
	Soil-Structure Interaction Effects on Elastic and Inelastic Structures.  (See W.D. Liam Finn Symposium)
	Centrifuge Modeling of Deep Foundation Response to Liquefaction and its Effect on Deep Foundations.
	Recent Studies on Seismic Analysis and Design of Retaining Structures. 
	Risk Analysis in Geotechnical and Earthquake Engineering, State-of -the-Art Practice of Embankment Dams. 
	Dynamic Soil Properties, Seismic Downhole Arrays and Applications in Practice.  
	Ground Motion Amplification/Attenuation and Design Motions. (See W.D. Liam Finn Symposium) NOT RECEIVED
	Marine Geotechnics.  
	Recent Advances in LifeLine Earthquake Engineering and Practices. WITHDRAWN
	Recent Advances in-Situ Dynamic Soil Property Measurements and Practical Application. NOT RECEIVED
	Seismic Design of Mixed and Hazardous Waste Landfills.  

	Special Lectures
	Liquefaction of Deep Saturated Sands Under High Effective Confining Stress.
	Recent Advances in Soil Liquefaction Engineering and Seismic Site Response Evaluation. 
	Full-Scale Lateral Load Testing of Deep Foundations Using Blast-Induced Liquefaction.  
	Dam Engineering-Earthquake Analysis.  
	Investigation of Seismic Soil-Footing Interaction by Large Scale Tests and Analytical Models. (See W.D. Liam Finn Symposium)
	ROSIRINE: Project Overview and Initial Findings NOT RECEIVED
	Some Geotechnical Aspects of 1999 Chi-Chi, Taiwan Earthquake. 
	Geotechnical Aspects of Turkey Earthquakes. WITHDRAWN
	Review of Soil and Topography Effects in the September 7, 1999 Athens (Greece) Earthquake.
	Geotechnical Aspects of (India) Bhuj Earthquake of January 26, 2001. NOT RECEIVED

	Symposium in Honor of Professor W.D. Liam Finn
	On life of Professor W.D. Liam Finn
	Contributions on Liquification by Professor W.D. Liam Finn
	Contributions on Dynamic SS1 by Professor W.D. Liam Finn
	Contributions on Earth Dams by Professor W.D. Liam Finn
	Final comments and conclusion

	Technical Symposium
	Oral presentation only, What Do We Really Know About Rehabilitation of Old Dams?
	Recent studies on Seismic Centrifuge Modeling of Liquefaction and its effects on Deep Foundations
	Soil-Structure Interaction Effects on Elastic and Inelastic Structures
	Ground Motion Amplification/Attenuation and Design. (See W.D. Liam Finn Symposium) NOT RECEIVED
	ROSIRINE: Project Overview and Initial Findings NOT RECEIVED
	Investigation of Seismic Soil-Footing Interaction by Large Scale Cyclic Tests and Anlaytical Models

	Session 1
	1.01 - Soil Viscous Behavior in Response to Torsional Cyclic Loading.  
	1.03 - Effect of Anisotropy on Drained and Undrained Shear Behavior of IN-SITU Sandy Soils.  
	1.04 - Cyclic Torsional Shear Tests on Liquefaction Resistance of Sands Under Low Confining Stress.  
	1.05 - Seismic Response Calculation of Saturated Soft Soil. 
	1.06 - Effects of Soil Fabric on Undrained Behavior of Sands. 
	1.07 - Site Response of Organic Soils. 
	1.08 - Global Methodologie for Soil Behavior Identification and its Application to the Study of Site Effects. 
	1.09 - Dynamic Loading-Deformation Performance of Peat Soil under Large Concrete Plates.   
	1.10 - Dynamic Response of Mud in the Field Soil Improvement with Dynamic Drainage Consolidation. 
	1.13 - Static and Dynamic Properties of Leighton Buzzard Sand from Laboratory Tests.  
	1.14 - Application of fk Analysis of Surface Waves for Geotechnical Characterization. 
	1.15 - Automated Analysis Procedure for Interpreting Results from Impulse Shear Tests.  
	1.16 - Prediction of Volumetric Strain for Sand under Cyclic Loading. 
	1.17 - Comparison of Frequency Spectra for Micotremors, After Shocks (M=2.5-4.7) and the Main Shock of the Spitak Earthquake Obtained on Massive Lake-River Formations in the Region of Giumry (Armenia). 
	1.19 - Influence of Micro-Structure on Small-Strain Stiffness and Damping of Fine Grained Soil and Effects on Local Site Response. 
	1.20 - Use of Cyclic Simple Shear Testing in Evaluation of the Deformation Potential of Liquefiable Soils. 
	1.21 - Suggestion of Empirical Equations for Damping Ratio of Plastic and Non-Plastic Soils Based on the Previous Studies. 
	1.22 - An Approach to Predict Shear Modulus of Soils in the Range of 10-6   to 10-2    Strain Levels.
	1.24 - Dynamic Young™s Modulus and Axial Strain Relationships. 
	1.27 - Evaluation of Deformation-Strength Properties of Volconic Soils by Laboratory and In-Situ Testings. 
	1.28 - The Influence of Lateral Faults in the Nonlinear Analysis in an Alluvionar Valley.   
	1.30 - Influence of Compaction and Loading Conditions of the Dynamic Properties of a Silty Sand. 
	1.31 - Improvement of Static and Dynamic Properties of Soft Clay Using High Pressure Jet Grout. 
	1.32 - Dynamic Behavior of Tropical Soils from Medellin, Colombia. 
	1.33 - Plasticity Based Liquefaction Criteria. 
	1.36 - Shear Wave Velocity Relations for Silty and Gravely Soils. 
	1.38 - Measurement of Dynamic Properties of Clay Using the Downhole Freestanding Shear Device. 
	1.39 - A Study of Soil Microstructure Using Bender Element Tests. 
	1.41 - Infrared Thermography of Dissipation in Soil. 
	1.44 - Degradation Characteristics of Clay-Shale Samples Under Cyclic Loading.  
	1.47 - Measurement of Gmax   and Ko  of Saturated Clay Using Bender Elements. 
	1.49 - An Experimental Study to Assess the Shear Modulus Degradation by Fatigue of Mexico City Clay. 
	1.51 - A Review of the Influence of Initial Static Shear (Ka ) and Confining Stress (Ka) On Failure Mechanisms and Earthquake Liquefaction of Soils. 
	1.52 - Comparison and Modeling of Sand Behavior Under Cyclic Direct Simple Shear And Cyclic Triaxial Testing. 
	1.53 - Measurement of Shear Modulus Profile Using a Continuous Surface Wave Measurement System. 
	1.55 - Volumetric and Shear Deformation of a Saturated Clay under Cyclic Loading. 
	1.56 - Post-Liquefaction Torsion Shear Tests on Sand With Various Strain Rates. 
	1.57 - Effect of Ko on Liquefaction Strength of Silty Sand. 
	1.61 - Evaluating Nonlinear Soil Response In Situ. 
	1.62 - Compressibility of Liquefied Sand. 
	1.64 - Dynamic Behavior of Tailings. 
	1.66 - Centrifuge Model Tests to Identify Dynamic Properties of Dense Sand for Site Response Calculations. 
	1.67 - Identification of Small Strain Dynamic Properties of Dense Sand. 
	1.68 - Adjustment Method of the Hysteresis Damping for Multiple Shear Spring Model. 
	1.71 - Systematic Protocol for SASW Inversion. 
	1.73 - Determination of the Zone of Destruction of Soil and Rock Mass at Explosive Loads.  
	1.74 - Dynamic Behavior of Geogrid-Reinforced Soil.  

	Session 2
	2.01 - A Few Considerations about the Property of Ground Vibration Generated by Pile Driving and Its Isolation Methods.  
	2.02 - Natural Frequency of Vibrating Foundations on Layered Soil System-An Experimental Investigation.  
	2.08 - Ground Waves Generated by Pile Driving, and Structural Interaction. 
	2.09 - Analysis of Dynamic Compaction of Loose Soils Under Impact Loads.
	2.10 - Probabilistic Analysis of Wind Response of Tall Structures Supported by Flexible Foundations. 
	2.11 - Estimation of Ground-Borne Vibrations from Moving Trucks. 
	2.16 - Site Response Analysis Using Forced-Vibration Tests on Hydraulic-Filled Soil Deposit.       
	2.17 - A Case Study on Safe Blast Design with Vibration Analysis.  
	2.20 - Deformation Characteristics of Hydraulic-Filled Cohesionless Soils in Korea.  
	2.21 - The Modelling of Free Field Traffic Induced Vibrations by Means of a Dynamic Soil-Structure Interaction Approach.   
	2.22 - Numerical Study on the Behavior of Structures in the Near-Field of Sheet-Pile Driving Work.  
	2.23 - Simple Power-Law Characterization of Transient Ground-Borne Vibrations. 
	2.24 - Dynamic Interaction Between Rail track Systems and the Layered Subsoil-Solutions in the Frequency-and Time Domain. 
	2.26 - Vertical Earthquake Response Analysis of Xiaolangdi Earth-Rock Dam With 3-D Shear Wedge Model.  
	2.28 - Surface Waves in Evaluation of Damping in Layered Systems.  
	2.29 - Liquefaction Potential of Railway Embankments. 
	2.31 - Vertical Vibrations of Block Foundations. 
	2.32 - Vibration of Synchrotron Foundation Due to Ground-Transmitted Excitation.
	2.33 - Natural Frequency of Vertical Foundation Vibrations Evaluated from In-Situ Impact Test.  
	2.34 - Response of Circular Foundation Subjected to Dynamic Forces in Sandy Soils.  
	2.35 - Reflection and Refraction of Quasi-P Wave Due to a Sandwich Isotropic Layer Between Two Monoclinic Half Spaces.
	2.36 - Partially Embedded Rectangular Foundations: A Simplified Approach to Compute Dynamic Stiffnesses.  
	2.38 - Evaluating the Response of Soils to Seismic Tremors by Recording Background Noise.   
	2.39 - Influence of Seismic Noises Background Intensity on Waves Propagation Speed.
	2.40 - Mathematical Modelling and Experimental Dynamic Investigation of an Elevated Foundation Supporting Vibration Machinery.  
	2.41 - An Experimental Investigation on Trench Isolation Techniques for Vibration Control.  
	2.45 - Behavior of Dune Sands of the Thar Desert Under Dynamic Loading.

	Session 3
	3.01 - Site Effect Evaluation Using Combination of Source Scaling Models and Ground Motion Records.  
	3.02 - Probabilistic Microzonation of Urban Territories:  A Case of The Taipei City.  
	3.03 - Site Dependent Spectra for the Umbro-Marchigiano Earthquake (Italy) of September-October 1997.   
	3.04 - Numerical Simulation of Active Fault Rupture Propagation Through Dry Soil.  
	3.05 - Proposal on Non-Linear Response Analysis Method in Frequency.  
	3.06 - New-Generation Objective and Reproducible Isoseismals, and Tests of Source Inversion of the USGS ﬁFelt Reports.  
	3.07 - Non-Linear Site Response Analysis for Deep Deposits in the New Madrid Seismic Zone.  
	3.08 - Seismic Analysis Using Synthetic Wave Based on the Dislocation Model to Simulate Ground Motions in the Hyogoken-Nanbu Earthquake 1995.  
	3.09 - A Method for Estimating Non-Stationary Variation of Soil Rigidity During Strong Motions.  
	3.11 - Local site Effects of Transient Dynamic Characteristics of Irregulary Layered Grounds.  
	3.13 - New Observations and Methods for Modeling Nonlinear Site Response.  
	3.14 - Uncertainties and Residuals in Ground Motion Estimates at Soil Sites.  
	3.15 - Influences of S-Wave Velocity to the Seismic Response of Silt Ground.  
	3.16 - Motion Amplification in Horizontal and Vertical Components at Liquefiable Sites.
	3.18 - Characterisation of Site Effects by Means of Energy Spectra.  
	3.23 - Compressional and Shear Waves Tests Through Upper Sheet of Low Angle Thrust Fault.  
	3.24 - Characterization of Microtremor Records Using Simulated Microtremors.  
	3.25 - A Seismic Site-Amplification Map for Memphis, Shelby County, Tennessee From Geophysical, Geotechnical, and Geological Measurements.  
	3.29 - Evaluation of the Seismic Behavior on Sandy Ground with Built-Up Pore Water Pressures by Effective Stress Analysis.  
	3.30 - Seismic Response of Deep Stiff Granular Soil Deposits.  
	3.31 - Site Effects Estimated From Microtremor Measurements at Selected Strong Motion Stations In Taiwan.  
	3.33 - Identification of Dynamic Soil Properties Using Vertical Array Recordings.  
	3.36 - Nonlinear Site Response During the 7 September 1999 Athens, Greece, Earthquake (Mw 5.9).  
	3.39 - Numerical and Experimental Simulation of Seismic Site Responses.   
	3.40 - Evaluation of Mexico City Clay Dynamic Properties Using a Parameter Identification Approach.  
	3.42 - 3D Fem Analysis of Ground Vibration Measures for Stationary and Moving Transit Source.  
	3.43 - Influence of Earthquake Source Parameters and Damping on Elastic Response Spectra.

	Session 4
	4.04 - Comparison of Liquefaction Potential of Loess in China, USA, and Russia.  
	4.05 - Liquefaction Analysis of Lower San Fernando Dam Using Strength Ratios.  
	4.06 - A Critical State Evaluation of Fines Effect on Liquefaction Potential.  
	4.07 - The Crack Development Due to Liquefaction of Sand Lenses During Earthquake Loading.  
	4.08 - The Prediction of Liquefaction Damages to a Large Span Bridge on Karoon River, Iran.  
	4.09 - Correlation Between Liquefaction Potential Using SPT and CPT Data in a Specific Site in Iran.  
	4.10 - Liquefaction Analysis of a Petroleum Tank-Ground-Pile Ring System in Reclaimed Ground Near Seashore.  
	4.11 - Seismic Ground Settlement and Deformation Behavior of Reclaimed Lands in the 1995 Kobe Earthquake.  
	4.12 - Evaluation of Liquefaction Potential of Gravelly Soil Layer Based on Field Performance Data.  
	4.13 - Influence of Soil Properties in Ground Seismic Response and the Definition of Site Coeffients for Design Provisions.  
	4.16 - Validation of the Energy-Based Method for Evaluating Soil Liquefaction in Centrifuge.   
	4.17 - Liquefaction-Induced Lateral Spreading and Dilative Soil Behavior.  
	4.18 - Predicting the Maximum and Distribution of Displacements on Liquefaction-Induced Lateral Spreads.   
	4.19 - Seismic Response of Dense and Loose Sand Columns.   
	4.20 - SPT Energy Transfer Measurements for Liquefaction Evaluations in the Northeast.   
	4.21 - Experimental Study on Reduction of the Horizontal Subgrade Reaction due to Liquefaction.   
	4.22 - Soil Liquefaction and Risk Analysis From in Situ Tests for the City of Trapanig(Italy).  
	4.23 - Assessing Probabilistic Methods for Liquefaction Potential Evaluation Œ An Update.   
	4.24 - Probabilistic Assessment of Liquefaction Over Large Areas.  
	4.25 - Probability-Based Liquefaction Evaluation Using Shear Wave Velocity Measurements.  
	4.26 - Seismic Amplification of Typical New York City Soil Profiles.  
	4.27 - Observations on the San Fernando Dams.   
	4.28 - Post-Liquefaction Pore Pressure Dissipation and Densification in Silty Soils.   
	4.30 - Evaluation of Site Response Using Downhole Array Data from a Liquefied Site.   
	4.31 - Dynamic Response of Seabed Under Wave-Induced Loading.   
	4.32 - Liquefaction Potential Evaluation Along Active Faults at the Head of the Gulf of Aqaba, Jordan.  
	4.34 - Analyses of Liquefaction-Induced Deformation of Gorunds and Structures by a Simple Method.  
	4.36 - CPT Evaluation of Liquefaction Potential Using Neural Networks.  
	4.37 - Fluidization Behavior of Silty Soils in the Shear Zone Based on Ring Shear Tests.  
	4.38 - Reproduction of Array Observation Records by Means of Centrifuge Shaking Table Model.   
	4.39 - Investigation of Sites Liquefied During Taiwan Chi-Chi Earthquake.  
	4.42 - Effective Stress Analysis for Evaluating the Effect of the Sand Compaction Pile Method During the 1995 Hyogoken-Nambu Earthquake.  
	4.44 - Study of Liquefaction Damages of Quay-Walls and Breakwaters During Kobe Earthquake.   
	4.47 - Liquefaction and Ground Failure During the 1998 Adana (Turkey) Earthquake and Lab Model Simulations.  
	4.53 - Prediction of Lateral Displacements Induced by Liquefaction in the Port of Manzanillo, Mexico During the Earthquake of October 9, 1995.  
	4.55 - Liquefaction Studies on Silty Clays Using Cyclic Triaxial Tests.  
	4.56 - Geomorphological Criteria for Evaluating Liquefaction Potential Considering the Level-2 Ground Motion in Japan.  
	4.57 - The Cause of Ground Fissures Radiating From the Footing of a Bridge Pier Generated by the 1995 Great Hanshin Earthquake.  
	4.58 - 3-D Modeling of Liquefaction Phenomenon Using Distinct Element Method.  
	4.59 - Liquefaction Analysis of a Bridge Site in Assam (India).  
	4.60 - Seismic Liquefaction Assessment for the JFK Light Rail System Project.  

	Session 5
	5.01 - Modeling Uncertainty in Seismic Stability and Earthquake Induced Displacement of Earth Slopes Under Short Term Conditions
	5.04 - Earthquake-Induced Spalling of Rock Slopes, Northridge Earthquake, January 17, 1994 Œ A Case Study.  
	5.05 - Seismic Evaluation and Remediation of Embankment Dam. 
	5.06 - Numerical Analysis for Seismic Behavior of a Slope Based on a Simple Cyclic Loading Model.   
	5.07 - 3-D Dynamic Analysis of Taiyuan Fly Ash Dam.   
	5.08 - Seismic Design of Tailings Dam An Overview of its Evolution and New Challenges.   
	5.09 - Three Dimensional Nonlinear Joint Analysis for Assessment of Slope Stability.  
	5.12 - Study on Earthquake-Induced Permanent Deformation of Earth-Rockfill Dams.   
	5.13 - Numerical Simulation of Sliding of an Earth Dam During the 1995 Kobe Earthquake 
	5.14 - Shaking Table Experiment of a Model Slope Subjected to a Pair of Repeated Ground Motions.   
	5.15 - Review of Slope Stability Analysis in the Ports of Long Beach and Los Angeles.   
	5.16 - Is Newmark Method Conservative?
	5.19 - Dynamic Response of Dam-Layer System to Earthquake Excitations.  
	5.20 - Seismic Safety Analysis of Earth Dam Œ Case History Studies.  
	5.21 - Large Motion Assessment in Soils Under Dynamic Loading.  
	5.22 - Effects of Dynamic Properties of Rockfill Materials on Seismic Response of Concrete-Faced Rockfill Dams.  
	5.24 - Model Tests on Mitigation of Liquefaction-Induced Subsidence of Dike by Using Embedded Sheet-Pile Walls.  
	5.25 - Using Discontinuous Deformation Analysis to Investigate the Dynamic Stability of Tunnels in Jointed Rocks Under Earthquake Loading.  
	5.27 - A Study on Failure Mechanism of Embankment Dams for Irrigation Damaged by the 1995 Hyogoken-Nanbu Earthquake.  
	5.31 - Analytical Study of the Nikawa Landslide. 
	5.32 - Seismic Response of Normally Consolidated Cohesive Soils in Gently Inclined Submerged Slopes.  
	5.33 - 3-D Dynamic Analysis for Stability of Geotechnical Structures.  
	5.34 - Effects of Vertical Seismic Accelerations on Slope Displacements.  
	5.37 - Study of Seismically Induced Landslide Zones, Related to Chamoli Earthquake of 1999, Garhwal Himalaya, India.  
	5.38 - Water Films Involved in Post-Liquefaction Flow Failure in Niigata City During the 1964 Niigata Earthquake.  
	5.39 - Study of Dynamic Behavior of Ground Dams with Account of Moisture Content Under Seismic Actions.  
	5.41 - Dynamic Design of Ground Dams Under The Action of Dynamic Loads.  
	5.42 - Definition of Seismic Hazard Degree of Dams and their Territories, Armenia.  
	5.43 - Seismic Stability and Rehabilitation Analysis of a Hydraulic Fill Dam.  

	Session 6
	6.01 - Structure Soil Structure Interaction Effects: Seismic Analysis of Safety Related Collocated Concrete Structures.  
	6.04 - Dynamic Soil-Pile-Structure Interaction.  
	6.07 - Granular Material Behaviour Under Dynamic Excitation.  
	6.09 - Experimental, Numerical and Theoretical Evaluation of the Stiffnesses of a Soil-Foundation Model by Shaking-Table Test.  
	6.10 - Effect of Non-Linear Behavior of Pile Material on the Response of Laterally Loaded Piles.  
	6.11 - Assessment of Pile Group Response Under Lateral Load.  
	6.13 - Dynamic SSI Analyses Considering Anisotropy of the Foundation Gravelly Layer in Hualien, Taiwan. 
	6.14 - Seismic Analysis of Tunnel Surrounded by Soft Soil in Shanghai.  
	6.15 - Effects of Liquefaction on Seismic Response of a Storage Tank on Pile Foundations.  
	6.18 - Seismic Analysis of Pile Foundations Damaged in the January 17, 1995 South Hyogo Earthquake by Using the Seismic Deformation Method.  
	6.19 - Earth Pressure Acting on Embedded Footing During Soil Liquefaction by Large-Scale Shaking Table Test.  
	6.20 - Foundation-Soil-Inclusion Interaction Modeling for Rion-Antirion Bridge Seismic Analysis.   
	6.21 - Simplified Methods for the Dynamic Analysis of Single Pile In Layered Soils.  
	6.22 - Numerical Study on 3-Dimensional Behavior of a Damaged Pile Foundation During the 1995 Hyogo-ken Nanbu Earthquake.  
	6.23 - Simplified Evaluation for Dynamic Layered Soils-Structure Interaction.  
	6.24 - Back-Calculated p-y Relation of Liquefied Soils From Large Shaking Table Tests.  
	6.27 - Lateral Impedance of Single Piles in Inhomogeneous Soil.  
	6.28 - Lateral Flow Deformation Evaluation of Ground-Structure System Under Various Cyclic Loading Conditions.   
	6.29 - Seismic Response Assessment of Underground Structure Cross-Sections Using Response Spectra.  
	6.30 - Seismic Soil-Structure Interaction Analyses of an Office Building in Oakland, California.  
	6.31 - A Continuum Model for Soil-Pile-Structure Interactions Under Earthquake Excitation.   
	6.34 - Pile Response Characteristics of Liquefied Soil Layers In Shaking Table Tests of a Large Scale Laminar Shear Box.  
	6.35 - Design Concept for High Speed Railway Bridges in Regions with High Seismic Activity and Soft Soil.   
	6.36 - Computational Simulation Procedure for Soil-Structure Interaction Modeling in Building Seismic Damage Response.  
	6.39 - Nonlinear Response of Underground Duct Structures with Due Attention to Seismic Input Ground Motions.  
	6.40 - Dynamic Soil-Foundation-Structure Interaction Analyses of Large Caissons.  
	6.42 - A Simplified Method of Vibration Analysis of Layered Foundation and Applications in Pavement Parameter Identification.  
	6.45 - Assessment of the Foundation of a Near Shore Power Plant Under Earthquake Loading.  
	6.46 - Analysis and Behavior of a Rigid Foundation Massif Under the Effect of Vibrations (Application of Barkan Method).  
	6.47 - Effect of Plasticity of Soil on Seismic Response of Pile Foundation: Parametric Study.  
	6.48 - Soil-Pile Interaction Analysis Using FE-BE Coupling in Frequency Domain.  
	6.49 - An Effective Local Absorbing Boundary for 3D FEM Time Domain Analyses.  
	6.50 - Prediction of Lateral Dynamic Response of Single Piles Embedded in Fine Soils.   

	Session 7
	7.02 - Critical Acceleration and Seismic Displacement of Vertical Gravity Walls By a Two Body Model.   
	7.03 - Effects of Ground Improvement and Armoured Embankment to the Displacements of the Seawalls and Back Fill During Earthquake.  
	7.05 - Seismic Displacements of Rigid Retaining Walls.  
	7.06 - A Numerical Study of Lateral Spreading Behind a Caisson Type Quay Wall.  
	7.07 - Seismic Response of Submerged Cohesionless Slopes.  
	7.09 - Seismic Active Earth Pressure Considering Effect of Strain Localization.  
	7.10 - Seismic Active and Passive Earth Pressures on Rigid Retaining Structures by a Kinematical Approach.   
	7.11 - A Field Study and Dynamic Finite Element Analysis of Railway Retaining Structures Damaged by the Hyogoken-Nambu Earthquake (1995). 
	7.12 - Dynamic Model Tests on Gravity Retaining Walls with Various Surcharge Conditions.  
	7.13 - Analytical Evaluation for Seismic Behavior of Shore Structures on Liquefied Area During Earthquakes.  
	7.14 - Seismic Analysis and Retrofit of Dock Walls.  
	7.15 - Seismic Analysis of Bridge Abutments:  A Numerical Simulation of a Field Load Test.   
	7.18 - Investigation of Seismic Response of Reinforced Soil Retaining Walls.  
	7.19 - Stability Analysis of the Geosynthetic-Reinforced Modular Block Walls Damaged During the Chi-Chi Earthquake.  
	7.20 - Evaluation of Seismic Safety of a Large Caisson Structure.  
	7.22 - On the Seismic Earth Pressure Reduction Against Retaining Structures Using Lightweight Geofoam Fill.   
	7.24 - Evaluation of a Soldier Pile-Tieback Wall at Carquinez Bridge.          
	7.30 - Seismic Analysis of a Partially-Buried Drinking Water Reservoir.  
	7.31 - A Case History: Seismic Analysis of the Retaining Wall of the  ﬁSacro Conventoﬂ in Assisi (Italy).  
	7.33 - Displacement-Based Design Criteria for Gravity Retaining Walls in Light of Recent Earthquakes.  7.33

	Session 8
	8.03 - Design of Tunnels Located Near Slopes in Seismic Areas.   
	8.07 - Centrifuge Characterization and Numerical Modeling of the Dynamic Properties of Tire Shreds for Use as Bridge Abutment Backfill.   
	8.09 - Seismic Design of Pile Foundations in Southern Indiana.   
	8.10 - Foundation Sign Correction in Stochastic Analysis Procedures. 
	8.11 - Earthquake Resistance of New Type Viaduct Structure.  
	8.12 - Seismic Evaluation and Retrofit of a Major Natural Gas Transmission System.   
	8.13 - Earthquake Assessment of Critical Structures for Route US 60 Missouri.  

	Session 9
	9.03 - An Experimental Study of Seismic Bearing Capacity of Shallow Footings.  
	9.06 - Newmarkian Analysis of Liquefied Flow in Centrifuge Model Earthquakes.  
	9.09 - Shaking Table Tests on Seismic Deformation of Composite Breakwaters.  
	9.10 - Analysis of Some Downhole Acceleration Records from ﬁCentral De Abasto Oficinasﬂ Site at Mexico City.  
	9.12 - Shear Strength Reduction Due to Excess Pore Water Pressure. 
	9.13 - Use of Controlled Detonation of Explosives for Liquefaction Testing.  
	9.15 - Centrifuge Modeling of Pile Supported Wharves for Seismic Hazards.  
	9.16 - Similarity Rule for Dynamic Model Tests of Geotechnical Structures.  
	9.17 - Numerical Analysis of Saturated Sand Under Dynamic Loads.  
	9.18 - Shaking Table Tests of Seismic Pile-Soil-Pier Structure Interaction.  
	9.21 - Identification of Different Seismic Waves Generated by Foundation Vibration in the Centrifuge:  Travel Time, Spectral and Numerical Investigations. 
	9.23 - Shaking Table Test on Effects of Combination of Soil and Building Properties on Seismic Response of Building.  
	9.29 - Refining Historical Earthquake Data Through Modeling and Scale Model Tests.  
	9.30 - Dynamic Centrifuge Tests on Sea Revetment with Multi-Anchors.  
	9.31 - CPT Assessment of Boundary Effects in Dynamic Centrifuge Modelling.  
	9.33 - Reproduction of Lateral Ground Displacements and Lateral-Flow Earth Pressures Acting on Pile Foundations Using Centrifuge Modeling.  
	9.34 - Preliminary Results for Full Scale Drilled Shaft Tested Under Cyclic Lateral Loading
	9.35 - Evaluation of the Shear Modulus in Models for Shallow-Foundation Dynamics within the Elastic Domain.  
	9.36 - Centrifuge Model Test on the Stability of a Clayey Ground Improved by Deep Mixing Method With a Low Improvement Ratio.  
	9.37 - Effective Stress Analysis by Shear Strain Controllable Model and its Application to Centrifuge Shaking Model Test.  

	Session 10
	10.03 - Consideration of Earthquake Resistant of Large Fill Dams.  
	10.04 - Geotechnical Factors in Recent Earthquake-Induced Structural Failures in Greece.    
	10.06 - The Behavior of Retaining Walls Under 1999 Chi-Chi Earthquake.  
	10.13 - The Observed Building Damage Associated with Fault Movement in 1999 Chi-Chi (Taiwan) Earthquake.
	10.14 - Studying of Some Medium Manifestations Aspects in Relation to Some Recent Earthquakes.  
	10.15 - Performance of Soil Improvement Techniques in Earthquakes. 
	10.16 - Soil Column Response and Liquefaction Analyses.  
	10.17 - Geotechnical Characterization of Success Dam for a Dam Safety Earthquake Engineering Evaluation. 
	10.21 - Geotechnical Lessons Learnt From Neftegorsk Earthquake.  
	10.25 - Relevant Aspects of Aplying Soil Improvemnt Method for Liquefaction Mitigation-Case Study.  
	10.26 - Effective Stress Analysis of Pile Foundations Showing Various Damage Patterns in Liquefied Deposits During 1995 Hyogoken-Nambu Earthquake.  
	10.27 - Relevance of Some Damage Factors to Structures Damage in the 1995 Kobe Earthquake.  
	10.30 - A Laboratory and Numerical Investigation on a Post-Seismic Induced Settlement in Southern Italy.  
	10.31 - The 1999 Athens (Greece) Earthquake: Energy and Duration Œ Related Response Spectral Characteristics of Different Site Conditions.  
	10.32 - Attenuation of Peak Ground Acceleration with Distance of the June 15, 1999, Tehuacan, Mexico, Earthquake.  
	10.34 - Geotechnical Aspect of Damage In Adapazari City During the 1999 Kocaeli, Tuekey, Earthquake.  
	10.35 - Change of Waterline and Water Depth at Izmit Bay Due to 1999 Kocaeli Earthquake in Turkey.  
	10.37 - Influence of Post-Strong Seismic Shaking on the Residual Strength of Saturated Sand.   
	10.41 - Application of Wavelet Theory in the Analysis of Earthquake Motions Recorded During the Kocaeli Earthquake, Turkey 1999. 
	10.42 - Topography Effects in the Athens 1999 Earthquake: The Case of Hotel  ﬁDekelia.ﬂ   
	10.45 - Damage to Water Supply System and Surface Rupture Due to Fault Movement during the 1999 Ji-Ji Earthquake in Taiwan.  
	10.46 - Near Source Strong Ground Motion Simulation for Kocaeli Earthquake (1999).  
	10.47 - The Performance of the Deep Foundation System of a New Automobile Plant Under Construction in Golcuk, Turkey, during the August 17, 1999 Kocaeli Earthquake. 
	10.48 - Non-Linear Modeling of Dip-Slip Faults Using Applied Element Method.  
	10.49 - Liquefaction Assessment and Lateral Spreading in Nantou, Taiwan.  
	10.52 - Liquefaction Studies on Guaratuba Bay Erosion.  
	10.53 - Soil Liquefaction and Ground Settlement in Chi-Chi, Taiwan, Earthquake.  
	10.55 - Theoretical and Experimental Engineering Analysis for Seismically Damaged Masonry Buildings.  
	10.56 - The Setback Distance Concept and 1999 Chi-Chi (Taiwan) Earthquake.  
	10.57 - Damage from Collapsed Backfill Rock and Soils Behind Retaining Walls Caused by Earthquake Shaking.  
	10.58 - Focal Mechanism Analyses of the 1993, 1995 Northern Red Sea Sequences Activity. 
	10.59 - A Case History on Soil and Topographic Effects in the 7th September 1999 Athens Earthquake.  
	10.60 - Soil and Valley Effects in Bridge Foundation Motion.  

	Session 11
	11.01 - Use of Microzonation to Site Facility on Low Angle Thrust and Associated Fault Bend Folding.  
	11.02 - Study on Seismic Retrofit Planning Method for Seweage Treatment Plants on the Basis of Seismic Risk Management.  
	11.07 - Development of Supreme Super High-Density RealTime Disaster Mitigation System for Gas Supply System.  
	11.08 - Methodology and Final Results of the Medellin Seismic Instrumentation and Microzonation Project.  
	11.09 - A Project to Study Urban Earthquake Risk Worldwide.  
	11.10 - Radius- Managing Urban Earthquake Risk in Developing Countries.  
	11.12 - Tehran Geotechnical Microzonation Project.  
	11.14 - Seismic Microzonation of Central Khartoum, Sudan.  
	11.15 - Geotechnical Data Base for the City of Zagreb and its Application in Site Response Analyses.  
	11.16 - Development of a Shear Wave Velocity Model of the Near-Surface Deposits of Southwestern British Columbia, Canada.  
	11.17 - Seismic Risk and Site Response Analysis for City of Bandung- Indonesia. 
	Documents
	Table of Contents for Fourth International Conference on Case Histories in Geotechnical Engineering, 1998
	Table of Contents for Third International Conference on Case Histories in Geotechnical Engineering, 1993
	Table of Contents for Second International Conference on Case Histories in Geotechnical Engineering, 1988
	Table of Contents for First International Conference on Case Histories in Geotechnical Engineering, 1984
	Table of Contents for Third International Conference on Recent Advances in Geotechnical Earthquake Engineering and Soil Dynam
	Table of Contents for Second International Conference on Recent Advances in Geotechnical Earthquake
	Proceedings Order Form


	General Reports
	GR-1 - Dynamic Properties for Soils Engineering Soil Parameters and Constitutive Relations:  New Field and Laboratory Results.
	GR-2 - Wave Propagation, Engineering Vibrations and Solutions, Vibrations of Machine Foundations, Blast, Traffic and Construction Vibrations, Vibration Absorption. 
	GR-3 - Engineering Seismology and Local Site Effects. 
	GR-4 - Soil Amplification; Liquefaction and Ground Failures; Seismic Studies of Loma Prieta, Northridge, Kobe, and Other Recent Earthquakes; Spatial Liquefaction. 
	GR-5 - Stability and Displacement Performance of Slopes, Landfills, and Earth Dams Under Earthquakes.
	GR-6 - Soil-Structure Interaction Under Dynamic Loading for Both Shallow and Deep Foundations.  
	GR-7 - Seismic Analysis and Design of Retaining and Marine Structures, Field Studies on Retaining Walls in California, Japan, and Around the World. 
	GR-8 - Seismic Analysis and Retrofit of Foundations of Bridges and Other Sub-Structures, Seismic Retrofit Projects and Procedures in California.  
	GR-9 - Model and Full Scale Tests of Geotechnical Structures Including Centrifuge Tests.  
	GR-10 - Case Histories of Geotechnical Earthquake Engineering, Failures, and Geotechnical Analysis of Recent Earthquakes.  
	GR-11 - Seismic Zonation and Microzonation, Earthquake Risk Assessment, and Earthquake Rick Management. 



	hjhjhj: 


