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< SUMMARY »

Purpose &

<Research Purpose>

To enhance structural performance by securing structural safety of existing
buildings and small size buildings that are vulnerable to earthquake or climate
changes through (1) the development of economical and easily applicable
repair/retrofit techniques based on domestic architectural characteristics; (2) the
development of performance evaluation guideline for the assessment of
structural safety before and after retrofit; (3) the preparation of design
standard for newly built small scale buildings; and (4) the proposal of policies
and procedures to keep improving the developed techniques and methodologies
toward a leading country in structural safety.

<Research Contents>
0 Development of policies and procedures for the enhancement of structural
safety against earthquake and climate change:
e polices/procedures and design earthquake load
e comprehensive building response system for climate change
e test criteria and certification system for seismic strengthening device of

buildings
Contents
o0 Development of securing structural safety of existing buildings against
earthquake and climate change:
e seismic evaluation standard for existing building
e retrofit detail and design criteria of existing building
e computer—-supporting system and education program applicable for field
practice about structural performance improvement of existing building
e techniques and design guideline to improve vibration resistance of existing
building by using vibration control device
¢ design guideline for the response of flood hazard
O  Enhancement of structural performance of small scale buildings against
earthquake and climate change:
e structural design specification that guide structural plan
e preparation and verification of standard detail
e field application of the standard detail for the classified structural systems
e enhancement of structural stability of small scale buildings
O Establish direction of climate change and earthquake response policy
e Established concept definition for earthquake and climate change prepared
mid/long-term Action plan, policy'system, seismic performance objective
and design earthquake load to secure structural stability
e Develope an evaluation guide for probability based seismic performance
e Investigate damage pattern and cause of building and structure damage by
abnormal climate through case study
Results O Refine revision direction of climate change and earthquake response design

load/policy'system and establish mid/long—term Action plan

O Propose climate change and earthquake response performance objective and
develop checklist for design load/performance based design criteria/
policy'system / safety inspection

e Propose and apply seismic performance objective and design earthquake
load definition(proposal) (KBC2016)

e Propose mid/long-term Action Plan(proposal) and policy'system to secure
earthquake and climate change prepared structural stability

e Develope steps for performance based seismic design




¢ Develope safety inspection criteria for building and structure to prepare
for abnormal climate

e Establish foundation of certification system for seismic retrofitting device
of building : establish testing criteria, certification criteria, and application
plan

O Detailed actual condition research of existing building and prove structural

performance

¢ Establish seismic detail DB of existing building

e Structural performance test of domestic non-seismic detailed RC frame
member

¢ Performance test of concrete retrofitting anchor

e Performance evaluation of currently applied steel retrofitting technique

e Develop computing system process and build prototype to apply at existing
building

e (Case study of damper application at existing apartment house and analyze
vibration control characteristic

o Verify climate respond retrofitting technique and develop design method

o Establish current condition of small scale structure type DB and analyze
e Research/analyze current condition of domestic small scale building
design/construction/structure
¢ Set development direction of specification design criteria through analysis
of current design criteria and structural detail
e analyze structural detail of small scale building by structure type and
perform preliminary evaluation

O Structural performance evaluation of small scale seismic detail

o Develop performance evaluation and retrofitting criteria

e Evaluate seismic performance of existing building and develop retrofitting
criteria

* standard retrofitting detail of infilled masonry wall frame, school/RC frame
neighbor store structural retrofitting checklist

e Develop standard retrofitting detail(proposal) for RC frame members

¢ Develop standard retrofitting detail for non-seismic pilotis type reinforced
concrete building

e Farthquake and abnormal climate prepared retrofitting plan guide using
structural steel

e Develop structural retrofitting plan process for existing building and
automated module

e Vibration control structure optimization research : develop concept for
vibration controling seismic retrofitting technique that is applicable for
public building

0 Korea model small size standard structure verification and evaluation
e Develop climate change and earthquake prepared small size building
specification based design criteria(proposal) and explanation
¢ Re-evaluate seismic load of  concrete frame/lightweight steel
frame/masonry frame small size building and standardize structural detail

Expected
Contribution

0 Technique commercialization plan
e Computerize practice applicable design principle, construction principle, and
instruction manual through development of evaluation technique and
retrofitting technique/detail of existing building and structural detail of
small scale building / develop software
¢ Internationalization of domestic developed technology through ASP service




combine developed structural performance evaluation model, retrofitting
plan technique, and small scale building structural plan technique with
existing software and manufacture

Verify safety, economic feasibility, suppliability political ripple effect of
developed key retrofitting technique/detail and small scale building
plan/construction technique by field application and commercialize

Regulate highly reliable evaluation/retrofitting process and provide
guideline regarding tradeoff between retrofitting performance and cost
Apply to future domestic building code (KBC2016, KBC2019)

Apply at climate change prepared program, plan, maintenance control and
disaster prevention system development

Use as fundamental data at establishing complex natural disaster response
cross—national integrated disaster prevention system, and
disaster/catastrophe safety net

Use at forming artificial disaster, social disaster, and natural disaster
integrated next generation public safety combined-technology disaster
control system

Propose promoting system for securing structural stability of building of
existing building and small scale building through development of design
load definition and policy'system to secure structural stability of building
and management/supervision related administration system

Use as reference for Building Act, Building Act Enforcement Decree, and
building structure criteria like regulation of small scale building related
architectural law amendment(proposal)

safety inspection criteria and check list can be used by local government
officials, general architect engineer, or general public to perform safety
check and install/maintenance control structure/building

0 Use as baseline data for national decision making system

use as basic guideline for estimating governmental financial support for
private building through minimum cost retrofitting system of private
vulnerable building

Use as prediction data for future construction market by establishing
related DB

Use as baseline data for selecting structural retrofitting priority

Keywords

Existin Small size Seismic
Earthquake |Climate Change . & . evaluation/

building Building .

retrofit
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TAKENAKA E04H-009/02 Base isolation structure and
KOMUTEN CO 0160922 F16F-015/023 buildin
LTD F16F-009/04 9
F16F-009/32
KANAZAWA . . .
SEISAKUSHO:KK 0154286 EO04F-015/18 Base isolation device
MANTANI 0077973 F16F-015/04 |Device for supporting seismic
ATSUYOSHI E04H-009/02 isolation ball
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E04H-009/02

SHIMIZU CORP 0222488 F16F-015/04 Seismic isolation system
F16F-015/02
Seismic isolation and vibration
F16F-015/02 control guide device, and
TOKAIEC KK 0221740 F16C-031/06 |seismic isolation and vibration
control guide structure
F16F-015/04 Fixing structure of seismic
TAKENAKA EO1D-019/04 |isolation device, and method S
KOMUTEN CO 0160565 E01D-022/00 for adjusting horizontal oy &
LTD E04H-009/02 displacement difference of =
F16F-001/36 seismic isolation device
AU:KK: F16F-015/04 Base isolation device, sliding
KITAMUéA JIRO 0240045 E04H-009/02 bearing and base isolation
E04B-001/36 structure
TAKENAKA E04H~-009/02 Base isolation structure and
KOMUTEN CO 0239404 E04B8-001/36 structure
LTD F16F-015/02
E04H-009/02 Structural body of base
TSUKIOKA 1SAQ 0228049 F16F-015/02 isolation structure
. E04H-009/02 Isolation bearing restraint
Gil A. Moreno 0567548 F04B-001/98 devices
Charles Edward 0496809 E04H-009/02 Seismic |solgt|pn to protect
Weber buildings
Zoltan Kemeny | 0756295 | E048-001/9g |>°iSMic isolation access floor
assembly
Stable unbonded
Robert G. 0663143 E04H-009/02 fiber—-reinforced elastomeric
Drysdale E04B-001/98 seismic isolators for base
isolation system
Active vibration isolation
Peter Heiland | 0758413 | F16F-009/00 system which s more
effective against seismic
vibration
F16F-015/04
QOiles Corporation| 0767685 E04H-009/02 Earthquake isolation device
F16F-001/40
GO3F-007/20 . .
Fardad A 0548895 B12P=011/00 System for isolating an
Hashemi exposure apparatus

F16M-013/00
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Charles Edward

Seismic Isolation to Protect

Weber 0496809 E04H-009/02 Buildings
Hilmy Said I. | 11585063 | E04H-009/02 Seismic energy
damping apparatus
E04H-009/02 |Frictional damper for damping /
Imad H Mualla 0476987 E04B-001/98 movement of structures d W
|
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Zach Liang
Lord Corporation | 9737889 | Fi6F 15/03 | Magnetically actuated friction
damper
Device for damping
movements of structural
Mualla Imad H. | 10048362 EO04H 902 }
elements and a bracing
system
FRICTIONAL DAMPER FOR
Mualla Imad H. 0505934 E04H-009/02 DAMPING MOVEMENT OF
STRUCTURES
Simmons,Robert J.| 0156141 EOH-009/02 Frame damper bracing
Haskell Gregg O. | 0811387 E04H-009/02 Building damper apparatus
) F24F-013/10 Central flange mounted
McCabe Francis J.| 0625796

F04G-021/02

damper
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