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5. 9% 89A
SUMMARY
I. Title
Developement of seismic design technology using yielding behavior of shallow

foundation during earthquake

IT. Object and Necessity of this Study

Infrastructures the very important structures for the stable life of nation are
required to have high stability. In recent as the number of earthquakes increases,
seismic design become a significant issue. The current seismic design for shallow
foundations induces the plastic hinging at superstructure, not the foundation by
considering high factor of safety of foundation during earthquakes and makes
excessive design of foundation and superstructure because the earthquake energy is
only dissipated at the superstructure without any attenuation at the foundation.
Thus experimental verification and analysis of foundation and ground yielding
characteristics 1s essential and from the results shallow foundation type and seismic
design need to be improved for economical and safe seismic design.

Rocking foundation concept using the vyielding characteristics of foundation
that can solve the various problems of current seismic design such as excessive
design of superstructure, huge construction cost and safety securing from the
strong earthquakes 1s Innovative seismic design and these effects of rocking
foundation concept has been proved through the leading research. However, the
problems induced by small size of foundation such as insufficient of static stability,
permanent deformation of foundation during earthquake preclude application to real
construction and it has to be solved.

In this study, geo—technical centrifuge tests which can easily simulate the
whole system behaviors during earthquake by considering the SFSI (Soil-
Foundation-Structure Interaction) condition was conducted, from the test results,
energy dissipation mechanism of soil-foundation-structure system and permitted
settlement were evaluated. Also, seismic behavior of pile foundation was evaluated
according to combination of pile and mat foundation and the improved seismic
design and types of shallow foundation using yielding characteristics was suggested

and verified through the results.



IMl. Contents of Research and Development

1.

Identification of mechanisms about foundation 7yielding and energy
dissipation behavior using a centrifuge tests
O Evaluation of yielding behavior of shallow foundation system using slow cyclic tests
O Evaluation of yielding behavior of shallow foundation system and structural seismic
load during earthquake
O Analysis about yielding behavior and energy dissipation mechanism by rounding

phenomena of soil under the foundation

Evaluation of seismic behaviors and applicability about disconnected pile

foundation (by presence of pile and pile cap)

O Comparison of seismic behaviors between comnected and disconnected pile foundation
(End-bearing pile foundation)

O Comparison of seismic behaviors between connected and disconnected pile foundation
(Floating pile foundation)

O Evaluation about advantages of disconnected pile foundation in views of structural

seismic load and system settlement

Evaluation of applicability about foundation yielding behavior on the
weathered soil condition
O Evaluation of seismic behaviors for shallow foundation systems on weathered soil
condition
O Evaluation of seismic behaviors for disconnected pile foundation systems on
weathered soil condition
O Vertfication about yielding behavior on weathered soil to reduce seismic load and

less settlements during earthquake

Development and verification about the improved foundation types using

foundation yielding behaviors

O Development of the improved foundation types using yielding behaviors

O Evaluation of yielding behaviors about various foundation types by slow cyclic tests

O Evaluation of structural seismic load and permanent settlements about various
foundation types during earthquake

O Verification about applicability of yielding behavior for the disconnected horseshoe

type foundation

_11_



IV. Research Accomplishments

1. Public Accomplishment

©)

Advancement of domestic seismic design technology by development and

verification of the improved foundation types.

@)
@)

©)

@)

O
O

©)

@)

Build safe society through disaster prevention

Ensure the safety of domestic infrastructures

. Technical Accomplishment

Develope static and dynamic centrifuge tests for evaluation of foundation
yielding behaviors

Verify the applicability about economical seismic design using yielding behaviors
on the weathered soil condition

Verify the applicability about economical seismic design using disconnected pile
foundation

Develope and verify the improved foundation type using yielding behavior
Construct database (D/B) for various foundation yielding behaviors performed by

geo—centrifuge tests

. Academic Accomplishment

Identification about foundation yielding behaviors by soil rounding phenomena
Identification about earthquake energy dissipation by relationship between
foundation rotation angle and overturning moments

Verification about structural seismic load limitation by foundation yielding
Evaluation of seismic load reduction by foundation yielding on the disconnected
pile foundation

Identification of settlement reduction effect about the disconnected pile foundation
Verification about yielding behaviors of shallow foundation on weathered soil condition
Evaluation about less permanent settlement for shallow foundation on weathered
soil condition

Evaluation of yielding behaviors for various foundation types under slow cyclic
and earthquake loading condition

Identification of advantages for disconnected horseshoe type foundation

. Quantitative Accomplishment

SCI Journal : 3, Non-SCI Journal : 3, Domestic and International Conference : 8§,
Domestic Patent Pending : 2 cases.

(Including under review publications)

V. Research Achievements and Impacts



1. Research Achievements

O Development and verification about centrifuge tests procedure to evaluate
foundation yielding behaviors
- Localization about the centrifuge tests procedure to evaluate the foundation

yielding behavior and improve domestic seismic design technology

O Improve the seismic design technology by idenfication about foundation
yielding mechanisms

- Suggestion about the applicable method to using the foundation yielding behaviors

- Ensuring the seismic design advancement through verification about shallow

foundation on weathered soil and disconnected pile foundation behavior

O Construct database (D/B) the yielding behaviors of various foundation
types under slow cyclic and dynamic loading using geo-centrifuge test

- Build geo-centrifuge tests results database (D/B) about behaviors of various
foundations like shallow, pile, horseshoes and etc.

- Amplification for verification about numerical models and design codes

O Development and verification about the improved foundation types using
yielding behaviors

2. Potential Impacts

O Ensure reliability and competitiveness of seismic performance evaluation
and design technology

O Establish foundation for sustainable growth and Improve seismic design

technologies

O Contribute to a safe life of the people through safe and economical
foundation seismic design

VI. Plan to make practical application of results

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

reliable seismic load considering foundation yielding behavior

O To advance the seismic design method with the improved foundation

system using yielding behavior
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