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5. 9% 89A
SUMMARY
I. Title
Evaluation of Seismic Loading on Soil-Foundation System and Retaining

Structure using Dynamic Geo—Centrifuge

II. Object and Necessity of this Study

Unlike structures, soil 1s a material having three-dimensional infinity,
heterogeneous characteristics under earthquake. Because stiffness, damping and
non-linear behavior depend on the type of soil and stress condition, it is difficult to
analyze considering all together.

To consider various variables of the soil and SSI (Soil-Structure-Interaction),
seismic design codes have many simplified assumptions. Therefore, experiments and
numerical analysis have to simulate an actual behavior considering SSI and
characteristcs of the soil, and these should be reflected to the design code in the
most efficient way.

This research evaluates the Soil-Structure-Interaction related to types of soil
and foundation using Geo—centrifuge and will improve the current design methods.
The research will also evaluate earth soil pressure on the retaining wall. Based on
results of dynamic centrifuge model tests, the numerical analysis techniques are
calibrated and <can be wused for simulating the actual behavior of
Soil-Structure-Interaction under earthquake loading. Furthermore, the current
seismic design criteria and design procedures will be verified, if necessary, it will
be suggested to improve the seismic design criteria. It 1s expected that this
research will contribute to improve the design and analysis of geotechnical
structure domestically, and enhance the competition potential in the international

geotechnical field.



IMl. Contents of Research and Development

1. Review of Korean and International seismic design criteria and research trends
O Review for difference between domestic and international seismic design criteria,
and derive problems for Korean seismic design code
O Ensure excellence of research through review of worldwide technology
O Setup research directions for improving seismic design method of retaining structure

O Setup research directions for improving seismic design method of soil-foundation system

2. Evaluation of seismic load for retaining structure using dynamic
geo—centrifuge test
O Variation of seismic earth pressure on retaining structure with wall flexibility
O Adequacy of Mononobe-Okabe and Seed and Whitman method for inverted
T-shape retaining wall
O Design seismic coefficient(ky) corresponding to allowable displacement and height

O Propose clear dynamic earth pressure distribution and control point

3. Evaluation of seismic load for soil-foundation system using dynamic
geo—centrifuge test
O Evaluation of soil-foundation-structure interaction using dynamic geo—centrifuge test
O Evaluation of rocking behavior for shallow foundation
O Evaluation of equivalent dynamic characteristics for shallow foundation

O Consideration of soil-pile foundation-structure interaction

4. Research on the application of dynamic numerical analysis method using
dynamic geo-centrifuge test
O Selection of an appropriate numerical analysis tools for reliable seismic
soil-structure interaction analysis
O Verification of the numerical analysis tool using dynamic geo-centrifuge test
O Evaluation of seismic soil-structure interaction under seismic loading condition with

the verified numerical analysis tool

5. Improve Korean seismic design criteria
O Improve seismic design codes for foundation design for structures and seismic

design code for transportation bridge



IV. Research Accomplishments

1. Public Accomplishment

@)
©)
@)

@)

O o0 o0 o O o o O

©)

Build safe society through disaster prevention
Ensure the safety of domestic infrastructures

Revise domestic seismic design codes

. Technical Accomplishment

Develope dynamic geo—centrifuge test procedure for retaining structure

Develope dynamic geo—centrifuge test procedure for foundation structure

Construct database (D/B) for seismic behavior of retaining structure and
soil-foundation-structure interaction performed by dynamic geo-centrifuge test
Verification of the commercial numerical analysis tool for industry applications
Quantitative verification of the numerical analysis tool for the application on

soil-foundation—-structure interaction under seismic loading

. Academic Accomplishment

Validate application of Mononobe-Okabe method on inverted T-shape retaining wall
Estimate variation of seismic earth pressure on retaining structure with wall flexibility
Estimate influence of rocking behavior of shallow foundation to seismic load for superstructure
Verify variance of equivalent dynamic characteristics of shallow foundation system
Evaluate kinematic force effects by variation of pile cap embedment

Identification of the seismic bearing capacity failure mechanism for shallow foundations
Identification of the permanent settlement mechanism on shallow foundations
Identification of the seismic lateral earth pressure generation mechanism for the

inverted T-shape retaining wall

. Quantitative Accomplishment

SCI Journal : 7, Non—-SCI Journal : 4, Domestic and International Conference : 15,
Revision of seismic design code : 3 cases.

(Including under review publications)



V. Research Achievements and Impacts

1. Research Achievements

O Improve Seismic Design Criteria
- Propose direction for advanced seismic design of retaining structure
- Propose direction for advanced seismic design of foundation system

- Revision of domestic seismic design codes

O Construct and share database (D/B) for seismic performance test results
using dynamic geo—centrifuge test
— Build and share dynamic geo—centrifuge test results D/B for retaining structures and
foundation system
- Identify complicated soil-structure interaction behavior of large civil

structure during earthquake

O Study on the application of dynamic numerical analysis method using
dynamic geo-centrifuge test
- Establishment of the verified dynamic numerical analysis procedure for
industry applications
- Establishment of the important points to consider in dynamic numerical

analysis for practical and research application

2. Potential Impacts

O Leap in earthquake research using physical modeling technology to the
world-leading group
- Transition of design paradigm from strength based design to performance

based design

O Establish foundation for sustainable growth and Improve seismic design
technologies
- Advancement of domestic seismic performance evaluation and deign technology
- New jobs for geotechnical earthquake engineering and seismic design expert

professionals

O Ensure reliability and competitiveness of seismic performance evaluation
and design technology
- Ensuring competitiveness in the international construction market in seismic

design can influence the success of construction projects



O Improvement of the level of dynamic numerical analysis in domestic
industry
- Establishment of the dynamic numerical analysis procedure for industrial
application

- Ensuring international competitiveness in the construction market

VI. Plan to make practical application of results

O To establish Dynamic Geo—Centrifuge testing procedure and obtain the

reliable seismic load considering soil-structure-interaction and site condition
O To advance the current seismic design code for geotechnical structures
O Based on centrifuge results, establish the reliable numerical analysis method

to select program and solver, material characteristics, reflecting of dynamic

behavior of soil, boundary condition and soil-structure interface
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