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I. Title

A Study on the development of column—to-beam connections for countries in
medium/slight earthquake zones—with an emphasis on CFT structures

II. Purpose & Necessity

Earthquakes such as those in Northridge, U. S. in 1994, Kobe, Japan in 1995, Greece
and Taiwan not only caused many casualties but also flattened buildings and social
infrastructure and had ripple effect on businesses. The earthquake in Kobe in 1995
resulted in huge social damage indirectly as well as directly. Though Korea located
in a medium/slight earthquake zone is relatively safe, earthquakes recorded in history
indicate that it is exposed to possible danger of earthquake. In fact, an earthquake at
an intensity that can be felt by people is observed in Korea at least once or twice a
year. Since 1978 when seismological observation commenced, the frequency of
earthquake that people can actually feel increased from 15 times a year in early 1980s
to 35 in late 1990s to 50 recently and an earthquake at intensity 5.0 and more which
can cause damage has been observed 5 times. Accordingly, it is required to employ
earthquake-resistant design to minimize the damage from earthquake. As regards
connections, systematic approaches such as establishment of standard for evaluating
aseismatic performance, evaluation method and prevention measures would minimize
the damage caused by earthquakes.

In concrete filled tube structures with closed sections, steel tube resisting flexure
moment is filled with concrete resisting axial load. Consequently, the tube controls
the concrete filled inside and the latter prevents local buckling on the former, thus
providing strength and high energy absorption and lending excellence in aseismatic
performance to the structure.

With regard to the design of CFT connections, KBC-2005 does not include the
aseismatic performance of composite members but KBC-2008 does. What is lacking
in KBC-2008 is guided by AISC Seismic Provision. Same column-to-beam
connections are used for both upper and lower parts in the countries in a strong
earthquake zone such as the U. S. and Japan, while applying the connection details
suggested for strong earthquake zones to the structures in a medium/slight

earthquake zone may result in excessive design. Design & construction guideline and
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manual provided by the Architectural Institute of Korea and the Korean Society of
Steel Construction lack detailed suggestions for various column-to-beam connections.
Structural design standard established in 2003 in Korea is barely applied in field,
while the standard is positively employed in field and many researches are carried out
in Japan and the U. S. Thus, in order to boost the employment of CFT structures in
Korea, it is required to set performance goal of connections which can be applied in
medium/slight earthquake zones as well as to figure out how to optimize structural
design and construction by developing column—to-beam connections with proven
feasibility in production & construction, completing standardization, developing design
formulas and creating construction manual. It is required to develop and standardize
column-to-beam connections for CFT structures and plain steel structures which have
aseismatic performance appropriate to medium/slight earthquake zones and proven
reliability & safety to establish ISO standardization system for connections used in
Korea.

The purpose of this study is to provide, as part of developing connections suitable for
the countries in a medium/slight earthquake zone such as Korea, aseismatic details
for column-to-beam connections with proven feasibility in production and construction
and appropriate ductility through the analysis of earthquake, structural characteristics
& aseismatic design and test & analysis of structural pei"fonnance. It i1s also to
suggest aseismatic performance evaluation method for verifying resistance to
earthquake and suggesting & verifying design formulas in order to promote the
employment of appropriate aseismatic connection details & design in Korea.

Ilf. Content & Scope

In order to develop column-to-beam connections for medium/slight earthquake zones,
this study was made to set performance goal of the connections in the zones, suggest
a prototype of the connections, test aseismatic performance of the connections against
repeated loads, evaluate reliability & safety and complete standardization of developed
connections. Accordingly, establishing aseismatic performance evaluation standard and
developing evaluation method for medium/slight earthquake zones to complete
standardization of developed connections would be this study’s final accomplishment.
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A. Content & Scope in 1th and Z2th

Suggesting aseismatic performance evaluation
standard & developing evaluation method

Evaluate aseismatic

. eéoﬁormc | efficiency of

connection details

= Establish aseismatic performance evaluation
standard

» Develop aseismatic performance evaluation method
» Test aseismatic performance against repeated
loads

Evaluate
database

aseismatic performance & create

Developing column-to-beam connections for
mediuny/slight earthquake zones

» Set performance goal for connections to be used
in medium/slight earthquake zones

» Suggest a prototype of connections

+ Test/evaluate structural performance

* Decide connection details for each member size
through the of
column-to—beam connections

» Evaluate structural performance through theoretical
analysis (using ANSYS)

= Evaluate reliability and safety of column-to—beam
connections to be used in medium/slight earthquake
Zones

finite element analysis

= Standardizing aseismatic details and performance
evaluation methods

Standardize developed methods
aseismatic performance

Complete the standardization
connections

» Formulate structural design formulas based on
test result and foreign design standards

» Optimize structuraldesign and construction based
on design formulas and construction manual

for evaluating

of developed

Suggest how to standardize column—to—beam

connections
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IV. Result of research and development

A. Analysis on earthquake characteristic and seismic performance analysis

(the first year)

© Analysis about the seismic activity inside and outside of the country and the
seismic nature of weak or moderate earthquake areas

- Investigation of the seismic activity inside and outside of the country and

the seismic nature of weak or moderate earthquake areas / Examination about

the difference between domestic foundation and the foundation of strong

earthquake areas

0 Analysis about present condition of internal construction market

- Use increase of CFT structure in the high building by problem of economic

performance

- Although internal CFT structure research occupies 60% of whole composite

construction research, the subject gives too much importance to columns and

connections.

o Establishment of seismic performance evaluation methods

- Examination of the requested seismic performance of every country
In weak or moderate earthquake areas, the seismic performance target
considered to the limited damage needs to decide.

— Direction presentation of domestic internal examination performance design
The required seismic performance standards of domestic connections is
presenting by SMF, IMF and OMF.

- Presentation of the test method about the seismic performance of
connections
The test method about the seismic performance of connections is presenting
the required displacement estimation method / damaged classification system /
the seismic performance evaluation methods and establishment of the direction.

o Investigation about the composite effect of connections
- Through the result that investigate composite effect of CEFT connections,
there is no concrete crack and falling off by steel tube. Also, after buckling is
happened, the decline of capacities happens to be less. So, the seismic
- performance of CFT connections is superior.
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o An experimental researches for the seismic performance estimation of CFT
column-to-beam connections

~ Through the analysis results of load mechanism of CFT column—to—beam

connections of domestic high building, the structure design was performed

about 11 target buildings. So, we confirmed that the tensile capacity didn't

happen at the lower part flange of CFT connections.

- Presentation of asymmetric seismic connection detail suitable in domestic

Upper part Lower part

B. Performance evaluation of connections (the first year)

o Establishment of target performance for indeterminacy element(composite
element of steel materials and concrete)
— Evaluation of the performance of connection element

- Suggestion of 2 seam CFT column-to-beam connection details

Upper part
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— Target performance of 2 seam CFT column-to—beam connection
- Suggestion of end-plate connection details
(asymmetric connection, rib reinforcement)
- Establishment of target performance of end-plate connections
© Analysis of Fabrication - Usability - Construction efficiency
— Assessment of economic performance of the suggested connection
0 Structural performance evaluation for material and indeterminacy element
through a simple tension test and theory analysis
= Structural performance evaluation of CFT elements (theory analysis)
- Structural performance evaluation of CFT elements (experimental test)
Structural performance evaluation of end-plate column-to-beam connections
(theory analysis)
Structural performance evaluation of end-plate column-to-beam connections
(experimental test)
- structural performance evaluation of T-stub elements using ribs (theory
analysis)

C. Establishment of standardization strategy and road map (the first year)

0 Inside and outside of the country, activity contents that must achieve for
standardization on the first year and the second year are same with below,

and road map for achievement contents is same with below.

The 18t vear , The 2nd year

. Tne estabhsnment of stanuamlzation network on
seismic uerformance of connectlon

investigation for nresent sondition of
standardization on seismic performance of
conn tion in auvanceﬂ natxon

* The analysis abolt assessment mdex and . me anahfsrsfor seismis serformance on
estimation on seismic performance of connection steet and eomposite strieture
S S e s T s

* The analysis for seismic desian provisions in
KBG-S 2005

T ———
» The understandina about nresem condmon Of
standardization for conneetion in domestic

he Understanding of research tendency for
| steel and somposite structire in ASGCS

.~ The information pathering for standarmzatlon oy
attending IS0 7048

- Activity plan -
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- Standardization strategy and road map -

D. Suggestion of aseismatic performance evaluation standard & Completion

of the evaluation method (the second year)

o Evaluation of economic efficiency of aseismatic connection details

- Economic performance estimation by the seismic connection details

o Establishment of standard for evaluating aseismatic performance of
connections

- [Establishment of standard for evaluation aseismatic performance of

connections

o Development method for evaluating aseismatic performance of connections

- Compared damaged state estimation method and seismic performance

estimation method of connections, ductility performance request estimatin

method and seismic performance of developed connections, and present the

seismic performance estimation method flow chart.

o Creation of CFT column-to-beam connection database and evaluation of the

aseismatic performance

E. Developing column—to—beam connections for weak or moderate areas (the

second year)
o Target performance establishment of connections for weak or moderate areas

- Classification of connection type and target performance of connections for

weak or moderate areas

XIX



1) In case that the lower part flange of connections receives compressive loads
- Application of asymmetric connection details is possible.
* Target seismic performance : Establishment by structure engineer’s
judgment through that consider between safety and economic performance.
2) In case that the lower part flange of connections receives tensile loads
: Application of symmetric connection details
* Target seismic performance :@ Security of seismic performance of
connections in KBC-2008

0 Suggestion of a prototype of connections
- Prototype of CFT column-to-beam connections with combined cross
diaphragm

Symmetric connection details Asymmetric connection details

— Prototype of 2 seam cold—formed CFT column-to-beam connections
Symmetric connection details Asymmetric connection details

© Evaluation aseismatic performance through structural performance test
- 2 seam cold—formed CFT column-to-beam connections

- end-plate column-to—beam connections

o Decision of connection details by size of members through the finite element
analysis for column-to-beam connections
— Decision of the shape of ribs

o Structure performance estimation of column—-to~beam connection through

XX



theory analysis
— Theory analysis for simple tensile load of CFT column-to-beam connections
by existence and nonexistence of concrete filling
- Suggestion of theoretical design for simple tensile load of CFT
column—to—beam connections with inner diaphragm
- Suggestion of theoretical design for simple tensile load of CFT
column-to—beam connections with vertical cored plate
~ Suggestion of design flow chart and capacity design equation of end-plate
connections
o Reliability and safety assessment of column-to-beam connections in weak or
moderate earthquake areas
- Investigation for strength distribution of SS400, SM490, SN400
- Variation analysis of collapse mechanism by variation of strength of the steel

used at end-plate connections

. Standardizing aseismatic details and performance evaluation methods (the

second year)

o Standardization attempt of seismic performance estimation method that develop
- Creation and update of standardization road map about seismic performance
of connections

- Creation and update of standardization road map about seismic performance

- ISO/TCI98 conference attendance(2007.10.22-26, Madrid, Spain)

- Participation as a committee in KBC-2008 steel structure area

- Participation by seismic subcommittee of earthquake engineering society

o Standardization completion of the developed connections

- Essential factor to secure the seismic performance

Standard presentation of Materials, Bolted connections, Welded connections
- The Connection detail(suggestion) of 2 seam CFT connection
Connection details of upper part and lower part

XX



Connection details of upper part

.:{/’ . B . b

- Standardization(suggestion) of end plate connection detail

V. Utilization of study findings & accomplishment

A. How to utilize

Research & Development

— Create and integrate database of CFT column-to-beam connections in Korea
- Develop how to evaluate aseismatic performance of connections

— Develop column-to-beam connections for medium/slight earthquake zones

— Produce design & construction manual for CFT structure & end plate

= Produce column—to-beam connection standardization roadmap

Industry
— Build networks of aseismatic performance of connections

- Utilize steel structure & composite structure through the development of

XX



column-to-beam connections suitable to be used in Korea

- Collect information on and build infrastructure for connection standardization
through the participation in ISO international standardization conferences

- Conduct technology consulting & training / technology evaluation &
monitoring

- Find applicable projects to promote immediate employment in field

- Promote the advance in construction technology and strengthen international
competitiveness

B. Expected results

Technology & individual aspect

- Secure unique construction technology

- Advance in aseismatic performance

- Develop aseismatic performance evaluation method to be employed in Korea
- Enhance technology based on CFT column-to—-beam connection test/analysis
- Verify performance based on the analysis of CFT structure test

- Secure CFT structure design & construction technology

- Optimize structural design & construction based on design formulas &
construction manual

- Complete standardization of developed connections

- Obtain technological know—-how of column-to-beam connections through
full-size structural tests

- Secure fundamental technology for CFT structure system which can be
widely employed in the future

- Make it easier to import advanced foreign technology

- Encourage R & D investment in medium/small enterprises following the
standardization of connection details

Society—economic aspect

- Enhance the feasibility of execution and secure economic efficiency thanks
to simplified connection details for lower part

— OStrengthen international competitiveness in aseismatic details of the
structures in Korea

- Create global demand through the propagation of technology after
standardization

- Reduce indirect as well as dire

AXHI



XXV



A 13 AE
1.1

1.3

14

ATl U H T QA et 1
111 A - AR Q] ETH crveerrrrnriinsrnsssssisnssisssssisssssssssssessssssssiisasss 1
1.1.2 7] S A0l ZT et 1
T Q] F]ETNEE TITF oottt 2
1.2.1 U] F] LT TE cvereererrrermmreesnintsistseiststes st s ens 2
1.2.2 FQ] F] LT BE crereerererrrreree ettt 3
ALY EF T AT} ettt e 4
131 QT2 BT B oot nes 4
1.3.2 QT T} ceereererermmrrerenesestests st 5
1.33 AT EH O AL ettt sttt 15
AT ZA T BFL AT crerererererrerereeresrstetneie e 21
1471 ZBFEHEOE sreeertrreessttt ettt s ses 21
1.4.2 F)VT)E T coeeeererrrrerermerserenise sttt sttt s s 29

A 273 WA4S B 2 NAAF BAANEY] FHAL WAL}

=
21 AR EAREA @ YRAAS BA (LRFFE) rerrrrrrrrreessessesesessssenn: 29
211 FU9 ABAAL] FIFEAD e o5
212 FU9] AXNFET B F . kA QY ATEA eeremerrrsrserrsenens 30
213 WA EAA BT cerereermrrrssmrsmssmssssssssississsnsssssssssssissssssisssssssans 36
214 T TZAEY 7|S-R AR oHAZ o 40
215 ATE QT WAAL ittt 48
216 T A YAAS FH7FHE e 53

XXV



221 ATE QT YRALE corrrmrmrrinsesessieesessessecsssssecssesnes
222 AR YAKNS HIF7]E AT e
223 AFRY UAAS HIPE TP e,
224 MEFZ U3t MRS T T} e
225 B-71% AR YIS HI} DBT-E orerreerererenreseennns

A3 ARY 229 4% W7 2 /151 AHR AL-FEPo

31 A 229 ASHIF (IREE) crrrerrerenrensieseessessensesesseenns
31.1 %- . 9_1l:;$_]_ ;{]Q_lﬂg] )l(gt;sz}-/g—/(-ﬂ 79]?} .............................................
312 CFT &R AGFA QLAAYE I} oo
313 A=ZFlE HIFF HAFA 22X T HI}p e
314 B8 g A0 U3t TZAT HI1Y BEEALE e

32 % - okl Aol HFF B-J1F FRE AL QAEE) o
321 % - A Hg 5P YFTY BT 4H
3.2.2 AFE B2 9] Prototype A OF wereeeersmmseemimssereesmsessisissnnen
323 TRAS TT} vttt

XXV

182



413 ZA B3} I ZAJ oo

414 =4 HIHF
415 ¥F3} 2=

42 WA R A 87 B g EFES AR QAEE) -

424 TF=AA R AIEY FHHEE AT A4 2 AlF wiwE JA

425 B-71% ATH HZIFE 93 HIQE A A] wrrereerverennnns

A 5 48

B A7 ALARGNA 3T 9 A3r|& An

m FasEd

334

m 23 AP AA

338

347

=}
m 5=

XXVI

352



Chapter 1. Introduction

1.1 Background & NECESSILY « s wserersersssesssessmssssssssusessssessssssssscassssonsensasees 1
1.1.1 Individual-economuic aspect =+ - ssssessssessrseressesssesssssssemmsessesessensassesens 1
1.1.2 Technology aspect «---ssssrsressssressssnseressessssssssssesessrasesessesesssssssnsnsessases 1

1.2 Technology development in Korea & overseas - ewseesserasssssnces 2
1.2.1 Technology development in KOrea « - wereessessesssrmserecsecsesane. 2
1.2.2 TeChnOIOgy development in Qverseg srrerrerrereresiiiaiiiiiiinennn, 3

1.3 SCOPE & CONLENL wrrrrrerrerrresmsmsmmrerresesiesessasinississssesessinsssssssssasssssssessesesessasses 4
1.3.1 The Last Goal in Study - ereesressermssssmessssrsssessssssiscsssscnsense 4
189 ReSHlts e s .
1.3.3 Study development Goal / Achievement «sesesssssssmsen 15

1.4 Utilization of study findings & accomplishment «-eeserseeseessssnnnn. 21
1.4.1 USING Method - eserresersresserersemeusesssssincesesseseecsssssssssssssssssssssnens 21
1.4.2 EXPECted TESULL «+rwvwsrrrerrrrrerersmrrmereseenessesscnesesnsesessesssnsssssssassassesesenes 29

Chapter 2. Performance evaluation criteria and valuation
method completion - Aseismatic
2.1 Earthquake taking performance analysis and characterization (1th)

2.1.1 Construction market’s present condition analysis in Korea &
OV ETSEAS *rttevererrresorterstnntiententeccsesctsrsrssoncsrsensssesoessonssesssrssssssssnnssencosssnsensnssssss 25
2.1.2 Earthquake Activity in Korea & overseas and medium/ slight
earthquake zones of Earthquake characteriStics -« ssesrerereeesees 30

2.1.3 Aseismatic performance design of Status - eeerereerereresssvenes 36

XXVII



2.1.4 Hysteretic Behavior Column-beam Connection of domestic
hlgh buﬂdlng ............................................................................................... 40
2.1.5 Performance requirements of CONNECIon ««-wewweeeerersreeseenennees 48
2.1.6 Connection aseismatic goal valuation method that is suitable
in domeStiC .................................................................................................. 53
2.2  Performance evaluation criteria and valuation method
Completion(Zth) ................................................................................................... 59

2.2.1 Evaluating economic efficiency of aseismatic connection

2.2.2 Establishing aseismatic performance evaluation standard ----67
2.2.3 Developing aseismatic performance evaluation method ===+ 385
2.24 Testing aseismatic performance against repeated loads 92
2.25 Evaluating aseismatic performance of column-to—beam

Connections .................................................................................................. 96
Chapter 3. Developing column-to-beam connections for

medium/slight earthquake zones — Structure

3.1 Performance evaluation of connect factor (1th) s:sseserresmerrssersennes 102

3.1.1 Connections detail proposal in medium/slight earthquake

3.1.2 Factor performance evaluation of connections detail at CFT

Connection ................................................................................................. 1 1 4

3.1.4 Structure performance evaluation on uncertainty factor ---- 182

XXVIN



3.2 Beam to Column of connections development in medium/slight
Earthquake zones (Zth) .................................................................................. 185

3.2.1 Setting performance goal for connections to be used in

mediunl/slight earthquake ZOTIES *roerrrreerecstccssocrcccscassrcrcccccccccscsracssescssns 185
3.2.2 Suggesting a prototype of CONNECtions - wweeeerrsrecrereenes 187
3.2.3 Evaluating Stmctural peI‘fOImanCe ............................................ 192

3.24 Deciding connection details for each member size through
the finite element analysis of column—to-beam connection -+ 229
3.2.5 Evaluating structural performance of column-to-beam
connections through theoretical analysis w - sreeeerssemmesesincnsuninenn. 236
3.2.6 Evaluating reliability and safety of column-to-beam

connections to be used in medium/slight earthquake zones -+ 250

Chapter 4. Standardizing aseismatic details &

performance evaluation method — Standardization
41 Settlng Standardization & road map .................................................. 258

4.1.1 Present condition of standardization at Beam to Column
ConneCtiOIlS in Korea & Oversea ........................................................ 258
4.1.2 Analysis of detail design manual in Korea & Oversea - 260
41.3 Present condition researching of the standardization in
Oversea ....................................................................................................... 264
4.1.4" Development  direction of aseismatic performance
standardiziﬁg N KOTea Etail e-rereererereeressererusmsnsnessesersesseseeseeessensenes 266
41586ttlng Of Standardization rOad INAP orrereerreereeesenrernnaenesenenenan 267
4.2 Sténdardizing developed methods for evaluating aseismatic

performénce and aseismatic detaﬂ (Zth) ................................................... 268

XXIX



4.2.1 Standardizing developed methods for evaluating aseismatic
perfOImance ............................................................................................... 268
4.2.2 Completing the standardization of developed connections - 274
4.2.3 Formulating structural design formulas of developed
Connection .................................................................................................. 2’79
424 Producing construction manual for optimizing structural
design and COIlStI'UCtiOIl ......................................................................... 292

4.25 Suggesting how to standardize column-to-beam connections

Chapter 5. Conclusions

B Foreign technological information collected

during the study : , 334
B References 338
B Annex. Itself estimation written opinion - 347
B Appendix 352

XXX



A1F A E



A 13 AE

1.1 979 v73 2 de4

111 AA-294Q S0

AAHH o w2 B w fvete 7E 650149 Aol We] @AY oen, 19783 AR
#S o]F 2004¢ 5¥ &XGFE 52)ARF 20039 3€ MHE(FE 50X T FE
5001’44 A Qo] ZF 53] #ASAT WA FUdAE AFEQ YINSTS FEA)
7] $1% AT FE3] AAH] gtor, 1978 FTAYAA olF YRAA Y HeAS
A4 2 WY AFE AA HT NIAA ddAE HYE g KBCS-2005
AARFET. 28 KBCS-2005% # =9 IBC-20002] AA7&L 2oz ava A
Ao A AR FASE AFFT Rez w9 FEMA-350(2000)3  Seismic
Provisions(2005)2 22 HF{HE AT A 71E0] AAH A ol AR WA
A5 Rt o7& AA .

112 71=4dA34

w2 AAA(1990)F THAAAWS)NA GE TEIARY FATZE Jd93 AE
o WSk AT ALE Az WAAANN FATZ G B ARHe] Y
om CFT$ Ze WHTE HAgo He FYss] A=sar. =ade 2328

(CFD72E 7Y e Fste Zdo] dFd 3, 48 S F2 23t 23adE
7F WSl glo] o] R ZAMYEE FEIE ‘Jvﬁi Za= e Y A2 &
FGolFE E o) sty Augow AZE AN L Z duUA FFEEEL B35
e AAAE SHAAE 53 HEAE Eof T AEHIL Ye BE FERAX
ol d&o] 7hestn AFe AFENN 23uF AFE, AL IFEL B2 457 &

ASFE, W (KRR A5E 27 |7A] &L 7% 9heR & 331 2 F29o

Fed F=olth
a8y CFT7EE 7I5A2A B2 ojFL Ze v V|Fe] dudolgt: ey 5
2 AEFl A 23 AYE oHA it S 43 A# J15-HIZ 2 ZFER
AoIA FR 7159 ddE RAEY o3 e B ZAX Y FHoz s W9
HPol TASHA HH ol T3] A JAFFo A HEF BFo] o
e dEANAE GololZRES ALEE] HFFE BASE W] 9y RolE
oA BEF dolot=d FH, difololxZ ] F, driolol =Y Fo] FE 24 ¢

o,



#A W= IBC 71&< 2000
WAAA 7 Zo] AL SAstT
E oA B9 e dygHn

1 ATARS olol 2003, 20064 28 AYE SH
o, % /4FE KBCS-2008< IBC 20069 71&<

itk e vlste) AISCHl AAHY Y= AFE 1)
AIAE AN 45LHE BHoz du2 Tud avjz JesrldE Aok 4
A BARCl gtk WA Fokd A Selveel AgF AR WA S Ay
A7 ARY Bask Qoh B @FNAE CFT 715-1 489S S402 Foka <9

1.

A AEF £ e FER WALTHI N1EF HE AL AN ol2 Ans} A

;dL

1.2 =U19] 7Z|&Ae 43
121 =4 71&€5F

D WAEA 71&e5F

- WA A AR AT ¢ Y= GEH RAAAT Aol 9 g

95 AT o FWAL
29 - 1*]“011/‘1«] HAEAE & i/‘é‘?ﬂﬁé% &I E 3= Ao oy
A g-E 46}17} EHEE WIATEREE 43 "Bert 9.

2) CFT7z9 71 4 34 5%

o TXAHA JFE
- el = 19909 2WRE CRTTFxd gk A7 &3] o] 20 }~}\———]11
d AAVIEE HRA 2 20039 FIAFEESINAN TZagdezd 7
T2 AA R AFAY, &, 200439 E HIAZEEI N TZazmlex X* s
T2 A R AF Wi, & T8ty
- &Y 20053 "Korea Building Code; ¢ FA4RAH A8 STz U
£F2 Adstd s WA Juke 9802 wAds A FQ3, T A
159 w2t AAE CFTT27F 342 3 e 974 ndsgn.
o AdT74HH 2 HZAE
- e CFT7 &0 #3 748 2o S0 F33

! rxi

N

—_—

F7rsk= FAolg A



B2 FRAN2RY @ HEA HRE F de TAAHY EF9
A A&o] v ot AT WEE gFE V|Fojv HE
o] 3 ofF AL HlF] FH SFHol GFAHA T §
Fi AUt

- CFT7& A9 a4 AAELL UaT93A, dddd 5o FE34 7
71949 52471 AL 2 B/ XgoA APHJ L, ooz YA 5ol &
g AT BaAFg ZAYE Aol EFAAGT, FFo UL B FRAT
Fe ol dFH: Yot 2 20039 AAHAEAS BlY"alx 33 A¥x
74, 2004 R4 Project Ao AL Qo 20053 AdAEFA AL Feo
ANEdog AEYEE §F 2 Hfol &Es Au o F79 uEFTF
wHog YRE RC ol RUE zyoz FTAHY AR 3
of 2J3 80790% A=< HAH AY=E MAAHL YA, A
of Ztel w&t 7159 FAZIIE AXNEA B2 YL Bgg
Z2 AHEE AR F7HE 7t A= Aol

%

122 59 7|&5%
D FAAGY YIALA &5 F

« WAHA 71E 2L A7
- 20004 olF, FAAGA WF FERAGL AP AA4H 2 NEAA A
2ol 443 WA 44 7139 WFol ¥ NEHRP F4¢ we ol gus
ofof sHe F2 NUES ALY VAR WALA Ad: W AFFAe
Hgo] HAANFOR HARS wao] gste] AAHAD Yk,
- 0% RERAGY WALAE A 54 A AAA
M 28U AYLAE Agun G42eE 4 A
277} ABAZ G 7, A4E B8 2 dgqa@q AR S Bt
FA4A AR 94 AFUE Qe 5 &
AYUHLS 4837 9% =9¢ 3

4N
ol
rzi
om
%
2
x
N
ol
)

2) CFT7x9 7le 2 449 5%

o ZIAYEZA 7}A(Concrete Filled Tube, CFT) 7%= AA Aol A FZA|
sdlo® QAo EH vx T HAAYHES FHOE B2 d7U FFPHNL
o, @732 &o] EAsHT Ut ol W &, F3, vF FANE CFT+=7}
TR F BEoZA 1 X7} F3ste] HA L AEZAAL npdsd T2

! AJFol Qo T ZAE A3 gy = &3 AISColA =79 Seismic



Design Manualo] £7H o, AA8FS S FR3HA 7|1 9= AAo|t}.

< Q7= BT T T AGe HAEF HYE A 9oz Iy AAEA

R FEEA, HIEA T EAFH 72459 243 2 A4S F8 AT AFA

o] Fr=EY FHAY dATHo] FRIFE JE-H HFTR A -5 ol YARTANS
S ig A

FEAnA T EW, NAYSWE 49 2 A4S B NAAS AF L AANE A
et S A MAFTIA L JAAAE AR A Bekg ANFE R

B ATE T AR Fuol A A5 CFTTE AIALE AU Fx

22 A5 CFT72E FWo] 43908 =98 5 YEF st Aol

Sl ol 2& U AL ATHL HARE ANGA W G 2
SRR

S #HE&715% CFT 7]? 2O HIAYELY g A4 2 AFAH] ZAH
AT7HA SHANE A= AAZE AdESE CFTY WAALA S5 ohd gz
WHoz AYEA do gt B 28 75101 TEAA S} AlFol FLHo FYr)&
A SIYA H3 ol U 7€ FFHL CFTTFRY $238u9 37 m=

29 ZleFsEd neEgg Aoz Jddd.

SUe CFT7xd #3 7432 2o o F43] Srlsts FAY g2 F

A2 g LA 2AY = Jde EAFY B29 g $H= &

g dejoltt. AT7A ZHA obd MY Ha] FHQ Zwo|} E‘ro“éoﬂﬁ E‘ri

F5EE RoF3 Y.

At 10993 27 A7) =¥ ARE CFTE AL A=
PH1 Jdo. CFTTEE AR AHEHIE W 7P 5838 FRAAdo) 1 4
Qer, 23 FFS Sdgstr] A8 e S 24 2= CFTFE9 A5E 37}
st o] EFESE Favlh Jdo. dA I AHAEL TIALHQ %ﬂH AAAES
oyt A BAYE 237 A8 A - W4 AT $4% CFTTE 7
Bl Zesk Aoz sd A,

e rulo fo &

l-

o
lo
>
OH
o
m&?L'
3
ol
B

O



_,%x Rfdcl SREh BB
Bl & RtlcEk SREh 4RE
vl Klkdd =gz /Rhelk LTRE

vl Bfdel SR &RE BiE he

vl BfBly SREh &BE

L =JN0 ‘AN JINS

vl 2Rl L7 b&RE he

vicfett BB 2RO e

el PMLEELSE i1 2R EN £RE bolxkE
LK 272 BIlvRkikkE BiveRk ‘2leg il
_iw s TE KR i #l42& ﬂm_x 2

S 14Tk Rk BEE 28I 25ETY itk Bkl Skl B
B lo®ln Aon.m h +H FolemY FREBEY 2 24BE bhlxki
‘e 2&Eh bkl 2

e Z&Eh £F bz

OO0 O0O0OOo

o

ER Bflck SREN b&EE ©

REFE =CINES 2()edN0. BE5f= hEe EkreEZ

(BJINOZY 2 (2)edINCGZS E=L &R hEe Bl b(e(G002)AIIT-OSIV
BEEE b &k &2l b2l 38y Blix LT

BT lkixt BEde Bl 38y 6ERrE2 =&T

¥ £E8k ThE2 TLE & =L/ T 2 5RE 2&EH

e 248
E B2 T/ZRE B EREE
T R FRE 2E&EIM o

B boE2E baRE 2 4kt &
Bilxied-B \ P& kB 24B BRE 14D I?rm
Bt o8y bZFL 1AD bERST B4l BRIl &I
HLM, B KIvBER & LB he

FE BB EVER Bh= o

£ Blolx blulxthe =l Tm_n Bk bz
<Mm\ww_x_\FR#NEWW??W?W

F& &8 kix bk

e o2 & SBElE kh= o

(FREDER ‘m%% % bRRE Bl (D
PERN - Dlehd b2k /i

KJ
=
=K

<
i
Jo
’,','<‘O
~J
=
=



1 =&
{olr £RBE Rlolek RBE behRs Rl B2 o
B 588 kiekR k&R
lolxeEdie b&RE kizkd BRREL bieh ERE BHIT
Fa Shiéh2le &RE T-2lc BERST lh&= o

BRAck
SR FERE B-2lc 4B o

BLd 02/ Eh bl tekiah £2E
28 lokB & BE ZRE2 kD ok
YEEETRE b&iE 14D o

WE FEER bdfi o




Tla {1k 28 Fh =k BkRR BIKSIT £ lkd= BHeE
=4 90 27 kB BB -2 TRIT £ BL00Z-FL66T

£49d & 1«
E 28 hhE '8l o

1< SR Eh b&EE T-Z 0

BF SREN wRBE T-2l FlekEIR

R 2Rkh &BE ®-2l< LA &iz R&12H RC
14 SRED &RE Bl l3iew

BR &2&

i bwiE &l l2iewl o

vlr HBT Rfdck 2REN

Tlr & FERE BRl thiézk L328&B
vl Bflcle SR BERE

vl Bfsl R

Flle Bfdcle 28 b&RE

l

E)

Fle Bfplsls 2R E wRE ©

&
vl oadlo SRE
Bl 2ldck R Eh AEE

B
& 2l SR baRE

vl =€l b 240 bREE B D
{1k ElE 20 R Eh £RE

14k

’,'I<‘O
=
’KO
N
=
T
x
,(0
R
=y
l_
ol
@

(TR BB Efils mm el *LTK 2l 2R @)

s Bfadck & Bl
te2ldck & EIn

\§




biélnlrg E&RE BIR IER
SZhiélal-g &EBE 28 AR
ke Rlo PEHO0 3 zElz-TR= ER 2REE Bt (TR
28R okl SlekEak o|lbETRrEEZ BT TEREE o
LEER ‘Rlolef

Bl WRBE EEBRE SekrESR ©

ER ZolTleloth 3% BRleklheR RE
RE=E b&fE 140 RC o

EE Ev2 Ietr SlokRESP kT
BB Zouhk® Bk Tloks
& BokleklhEel F® JRIN

c

o N =
[~

-

Kk =

et &8
ETT &k

ER ZREE 2h EFT&E
FEREZ BlLTTEEE o

TEER
Bl b RABEE &k 140 RC o
me & 6¥T L;Wmn S

(TEDLESR BYT wRE T€ (D
lazd - Bt BB -5l & L&} bTT &BE @



e ZZL 2 bk "R
(le2loHsl 2RTT qUs-1 B8y BHR ©

Blo# 8L+58 LIkt SlekE=® TkinlhE

R B&lo PRPI1700 Tl & Tlotitilvs TokERPF TRZEB

E% BRE BEE 20 blki SlkESR

b FUWHS LT S&E|Y

{4 BZEB BuRE

BEELE SRTL #8E 2-& FlokiEzk o

E&lS & Ehitlhid 20 bERkE SlekEa® ek ZRFL Bl T
(FleRloHik SRZFL ®BE Z-T FoRESP o|F & Eir 2% (%o SASNY)

{cte 28
bTs &RE

of vl
Py

Flezle & BEB=L &B3R ©
Bt bR 27 KREE kithh St il Twd XBE T2KERF 25
& BERW & ke Rl E BIkRE 9104 mYUS
EE BRE B kbl R&lcE BIkBR BT

(BRZAHcE 2RTT b&hE 14D o
RS B Bih 4BRE 2h bES =
EEeS ¥ Bih RE 2 bekic
E4RS B Bih 4RE 2 bhakE RvE

(RleZloHclk 2RTT b&BRE 140 o

ke Bl & B2l B8l &R bhRE BBl o] RE &2l &&iv- &&lx o




|O_.|

& lofef R R
adfj0101d Rl B-2l RRI& RZ o

Bl sdf00d [slv R LBEoO

fllc wBE "2l
BiE bblx B2

Blole® Rk
odfjo0l] 5B E -2 eixRiE o
T 2k &k E [68000-0DI - 2RER
S WRBE &2 2R+ 3B SRED xRELl bLRE
EE ol loBE bhhikpTi blohT KB 2R ¥ JED : 2RFEL
2 Bl WRBE Rlo 2R +& 2R Bbeh LkRpBELle bLRE

ZSEER el & 2% FRRBE R B loblx B ©
e e = >

EE ZREE bhd
B #&lz 8k bl o2 o

o -2 (@

(TR Rl &RE 248 2Bk bl



IFFI

FE e Shitkizs 20 bERIL bkl By l&iE Slkiak
vE TETL lelxdfz 00PNS ‘06FINS 007SS

{cfe BB & REN &
B E-%l vlehlx B2 ©

Bl bl B XBEE bLBE Skask o e =
Bl k2lo RRIR ©BE B2l LD BLETOREY &L 0|, ol e
Bl [rRlo £B3B £BE F-2l LD Bblotih o7 = TEEE A BE

bleRlo EBIR LBE B-2l LI 24 riBe SRER of° i

LWieRl 221 L BRRET B2hilalric
TR BER ksl 2kl £ bERE 2R bER 8B
BBl BLEER bl SRR Bh beh BShah 2R 2ok 5238 |MRRE BULERE B2 2k
1£lek FloRETPR it FHRE T2l FekEaP kRREL TRXT |lTTRY HRE ®-2lc o
LBhE bER o

(LDt 2 ‘Bt BPR00 24T yidNI-O 2 xBR &lolek
et ZlekESF Bl BPeH00 3L T lkdNS-O 2 kRR &ef
“RE T2l FekETk

Bk oBZls ‘Reh ZHeAT IredNS-O 2 xBE Rlofef

5 SPRH00
e xRET Rek

FPEIZ00 2H2LT lrledNI-O 2 xBF &22R
wRE -2l RREZ&R RO

Rl £BE B2l
B belr 2




|N_.|

Bl BEE E2F 2R h b&BE o

v & &tz == E2E
Bl SRt E2F BElKl o

(SeIonng WMUUMY pue [99)S)/9101/0SI
(suononnsuo) SupIMg)6SII,/OSI

(Rlv&zls B8 lolEEEL)S60L/0SI
k4 OSI B SR &BE o

F& 2Flxe OSI
h lolefz =L & IREZ O
&z h=2Z &
B BR E2E

o4
=3

FE Bl KB bl & 2B B =k =R
ER Bl KR ©BE bins o

k& Bl KE bhe o

vl ffbf 28 SREN &RBE he & & £2Fke o
YZ ERESE k= o
E Bl b2 BRY & BB =k =2

=

ERE B ER E2F bilkl -2l blhe o

YERE E2F BR (ol
ZF &hE 2-F blhe o

FREDEE Bb=E & B
PoEE2F - Iy €2F B BL Bk #2F (€




|mu—.|

B)2E _EN\WW wkE ks

u!

e & &R

B RBRE &BE 140 RC
vlr 2z BEES® REEE =l
BTEE SREh

(@)

b Zorl BERETRIN B2l
bl ZEoRE {0BTL& 8002-09

(Bl n;mn;n ‘92-20T'L000) & tete 860.L/OSI

B R mnum T2E 2R £BRE
% \&\\

Ty &
E lohblcEk 28 #Rl o

Tly E2E &b k&
1

& & W&Eh

AMT?NVM? Wﬁr.”m ;%:u :om:wn SR & FE@RE (@)



I.V—.I

g BSE B Skhly 2B B2 b4l -2l

v o 26
BESE b&hE T3l o

B)BLlnEly & KR *BE Sks
B &

{OBLlntly & K& Bkilz &

e
L@

El
e b&ly & KEZL R lo
& Bzl & KR o

Bl FEE 2 2hklh bt GEBE SlokESPR
Bl FER ®#RE B2
Dol FEER &RE T-%l Bk &R

Rt FKE TL Zoi2 &
ZKE bk EBERR

Xy
T2E R bR
1£BESR & REHh




133 @74% B89 g4 %

D 1Ad=

D 74 78 A=SQAIER)

/kE]

Z .09 A5 2 2ok A9 |l b,
=4 24 100
Y N o -
WA TS AT 373w Z2IHE D | | | | e
2%/ 2 5] AeTleR 2A} 100
gave mags mrrs ag | | | | | | | - R Y
e waas 2 T T T "
é;‘?_ ]‘6" E X]jg'—r-_,] q]z"lx l__o__ %7}§§ lllll (IR Y (X smeshumma 1()()
ESRQA(AAS ZATES] A Q)0 |
9P BEAS 47 - 100
;q]z(_]-/\-l /\]._g_/s] ]%’—/‘ 'E'@; .......... 100
AT 2 B2agerd o wedd 2= | | | | | dbodoidoidon

_ 100
29

OJEFHA(ANSYS o]#)& T3 EFFAl | | |ocleerdessidiens SR U IO R 1o
o 93 FEAS A
FUS) B-715 HERY EZF] BT Ehooheoredorrnshoresdpenn ok -~
SFZA} 100
R N o o | B I
FagE 9 728 A4 9% 150 ZA N T O VO O
®E: BA 100
AAR ZA B2 A4S A% w2 || . -
=g 24 9 Al 10
£ 1800 100

..................... 37;“32:]



FoH A9 AREY BAY

o Fulel AYAZ AF BA

o WXAET IS 9% A= E3agE ¢ 14

ROFT 715-2 Ba%el Wa|  100%  |[s/2715%9 A87bsA 24

597} o AW WANF BY 27
o WEPS WYEA 24}
o Y NF-n PR NS BALY
o BEF2A(AAY ZaES] FAHa) Tt

. 2E4% 87
Ve 7 = Z] 3]

CFT 49 SR 152 38 e |o A= - ey - 434 24

724% Wt 2 A3 -
o UEUF FEAY B oIZANANSYS o8)E
59 AR 2 B9ReLA o FAs B
o T nlE AU Feol BT EEH
Fg2A

Ar A AR, AN A o el A e 2

A R Y, B2 F

o ZaYE Y F2§ FA] e S0 FARE BA
AAY 525 S92 A% T2 z=q 2

I

oX ©

_18_



2) 229 &=
(D 712 8 I=LQAIE)

WRAF AP FGR WS A
ARSATA AT AR WS A | L] 100
K
aue gans e | | | | || feeeede 100
e mge gasan 1 | 1 T 1 [ | [ | = o
FHd NGl AE A5 AR oot .
284% A% 100
A9 299 Pome A || -
T B N B B o o o 0
ol2AH(ANSYSI8)E B8 52| | | | | ledeedonde 0
qgRe F24% W7t |
Z1e-E AHEE FFe24E T | | | | | || e 100
FAA71E H3AA 23 '
T RGN 152 ARF AL | | | | | ] | ] e 100
24 2 A Bt
O o s o o 100
e R m
d23dast 59 AVEes 2= | U A R A SO D
TEAAA 24 10
AAA R/ AT A &A% 7 | | | | | fedeedees 100
244 R A3 A48
HolE AR 222 A AN | | | | P | | B 100
* A=g 100
................... 1%]—}_7;]]@'
A1 =

_19_



@) A7 =2 @4 EQAIE)

5

o H3E WAGA wE AAH Hr}
o WuAE FANEE o WFRY WY BE B9

Ao 2 A 100% |0 AEE WANS By AL
o WMEFA U HEF] YAE A
o 7lE-H HEH UidANS HJF 2 DB 7=
o Bk Aol B A5 AAYY BT 47
o HEH P29 Prototype At
o %L.avg% i

A58 AR A 10ve 4 ‘“‘“ 2%
o o]&32(ANSYS °]8)& 53 7|5-B FHIRe

zx—l.‘z 3:‘3]7].

o F Aol FF-n AP AFY B
AR A7}

o /Mg UiFT Hrpdge BF8 Ax
o Ji&d HFIFH EFI 9A
o AFAe} 9= HANE
100%  |AY ZA

o AAY g AFuFL Ao o FxAA 2
AlE9 333}

o 15-H AP EFHE AT WA

o
rH
o
o
h
.y
B

<

dN ol
o
>
il

_20_



14 A7/ d5te &849
141 S84

D F A9 Fhel APHES ALY CFITE 4TLY 283

lﬂl.L

(D) ALE CFT7= HAEF FH& e 2=dta AL E didez 39 Ui
AA R AT Ve AEE %%ﬂ =34 7 Xé@*’?—-‘ﬂ B34e dSAHLEA
dEH L9 Hede w2 —’F

(2) A7le - S a5t A4 51/‘}9—] Ale AEY HYUHLE €82 5 JdoH,
?'%lﬂ—‘?— ’Lﬂg A< °é8 o= ?lf'f} TAE #gRE HE 7 2 FA 7le d7A

A

Fo] &g 3tol 7] Aold
2) el A3ge Wy 2AE R AsHwd 28 &8

M) B4 2AAQ) GANT) G ADEAN AGE GALAN R AL
;9 7o douz 232 4 95

@ AFTENEAATL ddos B7) 18 JA4A 714 498 B9 2 A

o WAAA 488 & Yk

3) WILAN e 2=9 A4 &&

(1) =) A d@AA #Aoe
F3E 93 AFVENE 2EHS FAstd ¥

dollA, BE-715 AEHS %
Xﬂ/\lf%oi A3} FF EE

Rl
BN
i
2
32
fr
o.‘., e

mlo =

4) F7F 7le/E R 7le oA

T

(1) & 47 I3 FA4d 93 CFT715-E HAFFR € W« 72484 7efde
TEHGH &850 882 F don, o/ T3 FT4I A9 I A
FUAHEHEE R WALA Zeside &438 2 &3t Jhesith

7ol FAsAW A F 1789 o] o] A7 #AWY FAE 4=
AdYsta glom, o] 77 e WdztA 389 A7UHe] o] A7 Al
?—E— FAZ £49< sHA 2 dAolH, ol&°] o] AL Jled WSt Z &
7I€ oldd A= FAF 5 Y

(2)

_21_



142 719 &3
D 7l«4d &4

(1) AA A7l<d 9% U SA7)|& &

2) F4 719 A& € L= A% I Adr|E A 7

(3) CFTFx9 44 9 AF7i€9 =W 4F

4) ARF2EPE T 7IF-2HYE SEHLUuULME 2 F2H A% 2
sEALrITE B3] 7Y e Rty

B) FF AEHH o A& 715 CFTTFE Al2"9 7)uy)
A BAY gx sE

-
et
o
i
oft
e
N
tHy
o

2) BA - 444 &9

(D 35 HFHE L] destd mE A3 F4 2L FA4 gn

(2) CFTF29 A8 we 2F F289 &1

(3) CFT7]—6— B ARRY sRHRUH L] 22 9% CFT7I5 WY Zage
A4 gn

4) B o Zolo] wmE 7% e tojetze] BFee wesdd wa AxA

H]-g-d 3t

_22_



Al 27



A 2F AT 4 2 HAAS BV 8

A - A& ok

o I AAEE L ok A9e] A B 4
o e AXAAF 3 ¥4
o WAAY% FIFE 9% nx E3E ¥
o XNAEA 2 Uz A5 4 IS/ 57ke AevbeAd A}

o A WAAS Hrpy 44
o AR FAHdaH XA}
o 4% 71E-1 HFF UAALT HHH

d

o BAaa@AY FAYES FAHLN)
e Bxd%% 44
2 Ly o AZRA - AHEA - AlBA B4
A jo AW 888 A58t o ey TEAY 2 o EAHANSYS o
€)% 5% As € Bl AT 72
4587t
o Fule] B-J|F AR 2EI AT B
3} F¥EA
o] A miwd B4

(o]
2 by N Y

o ¥}t AT £Y 2 229 A4 o ZaYE @ P& A g 1SO =4
F B
o AARY ExaAYE A% EF3 2=q

o RS WiZe Aot B Frh
=31
i=]

0000
(=
o o
oft
o
K3

o ol Aol Mirsd RO} ZHAS A
o HA&F 249 Prototype At
o F24% BHIY
o FA Aeje] HEY 715-8 JEH|o o ZANANSYS o] FF /15-1
A #ue P2 Jot

oA % o J15-B AYL fasdHe 58 B

= a7 AN 2R

o FAIALNA 715-R HAARY N4
2 ohay Bt

o AAA L AZuHFE A o3 FZAA
2 239 A5

o BI)% AARe BEHE A8 P AN

__24_



21 AREY £4 2 A 4% 24 (1AYE)

¥ golAE F -9 AASHS FA%D ANAEY @Y 2AE AZo= CFTT
29 547 A7AYL Yolun FFFoA PuAE & A AL B A
FY4e AL son, WT Y9 22 L B AR YIS 72 L 9T
IBC 2000& 2702 sl AFF KBC-S 2006%] S +43kd % A7E Fahal
Ag44¢ AAsm, NGUY, AFAS BE, gAY Az, AYRY 2o AL 3,
0 AQA F BE 2 GAFE A0 AR TEAS 2 R4S WS

-2 APRY AYAE AR JHAEL
ANt HPRA FEUE FgA) FEHE BA5 3, UBC-979 MART of 37
47 FEMA 2739 €445 2RAA 9@ 7129 8% Y45 drhrde o
25131, YT ASPPe vHS IS J1E GAREA2LL 08T FTY W

2 Az e AL

211 U - 9] BAAEY A

X

1) CFT /A8

‘Hi}, "]% 9 SHelA °"§} 54< 2= TEA2"Hot CFTTFEE AAA

3
AS5ES EE 978 458, o+

(KZEH) AZB) 277X 2& 75Tz 5& 21 9 F2do] s Fxol
.

B oA = CFT:rL17} RCZE, Sx, SRCx9 o] A49] FFRAIA"Hog Zbgwrs g
oM FAT AFFAN Zagd o=/ e ATAAG S5 S0l e Ay
A% 240}011 A% 209 FAG ofFETEALYLE CFTTFEE Agsto] Lt

AAA R DA AFEER glon 1989dclE E gRE] 74/‘“}, A, BAAL
sol FAsts AEAF$AES FAH] F3 8 B3 CFT72 gd 7144, 7
EXE, TN 59 850 FRFA olFiAm Yt ol HAIHY BFoz F
9 23 A8 & AHAAL A2 % gon gEAHQ oz gHr9

=
€ F 7P RV 2 5%, ¥l 186m9) o} EJ} CFTT2E A5® u o

ojefe = HITo ofAlolHolA HA T AAM F9 CFTHYE ZzAez futy 86
=o| 325m9] Republic Plaza, % 4

ol
I
)
w
&
3
lo
...5
Re
<
3
Q
g
[¢"]
=
2
N
H
I
Lo
D
[=p]
ol

__25_



A9 68%, =o] 325m¢ Di Wangol JoeH ZFox 523, 72%F 7R HUHFE AT
Aol A

HZ FUYGAE FSXoREEZ I3 zuF A=A EV O¥U2117 2] FH
ZolAY A8 Fo gon olF UFE AFY TRALFLE CFTTEE HAESE
A4, AAMNTE F7hsha o,

EEDEST |
E}jﬁj = SRk A R4 doAEA AHS | FA REdEE
falnily ol oy
= {5 = {5 = 139 2= 2=
9%, 2004) (49%, 2005'1) (42%, 2005%3) (24%, 2006'3) 107%, NEF)

<3¥ 211> U CFT 72 A

2) CFT 729 543 A74%

ZU AZFoplA 2xd FATE B =L ¥ 2119 29 2127 #Zom A
TFz9 #EE dFE 19993 oF RFES dFHI Ik F21le vEd RAAH I
AZRolA] CFTS @ty 2xd dxd =85 IATE AA=FY 60%E &
fah, B3] 19909 Fy¢ dr|de FAeE nFAE FRA2H g FASHH
ARAY 59 FHoz M$ TAFHISS ¢ F 9o 2y, 292128 Faeh,
Mgy CFT#E =79 FAE 22X/l giRE 7golvd AFF g3 ofd 439
o vl FHo] ZWely I A tah FEFE HAdF Jvh E7HE =ES T
Aoz CFT FFA2Ho] 4&4 € JI5AZ ALE3te 299 A4 - A34e EAE
AHEE g3 2.

o Hud RAZA ulEHo) F3ln, B@d Z2IEY FEHEHY g £5AH
of nis) FRAZ Y FEAFT T HA T FAh gEN e AW

o vla] ZFAM Y ATS ¢3S & Jdok
o 2HE FZIAYEE ZHY FE5E ol 3F FHAHI Ho] ¢4FAEI SR
E3 ddddo] dElde FE5aH dASA 24 vEVH FHEIYE
gmdEo] glof UEAs 7 Aok w3 H2

(SROYF-Alell wla] Agatzrt dAystr] o

r
-4
oX.
o
i)\
(B
=2
X
N
NJ
=
S
lo
Ao
=
o,
N
=
o
=
ki
ol
ki
lo

ZAE 8ot °j &

_26_



37

23 1426

3013 |29]39 41

12
- 27 -

10136 (3640|2525 31

9

3

10
12

T oE AER T g WM ]
= == o | ‘al
B P fTNe a® 2
Mrv».o q \mﬂ —_— dl =5 \:LOI a_l s
, o sEELw N exa V0T X
ToaReTs 4 xTy o wETow
o m 2 = AR, P o o a
T ﬂﬁ.&.%ﬁl i~ qwua‘_ﬂn ﬂqlzo Movrm uT_. &
Iy N RN J o 7
My % _oo@uxmm 2R QW__O. e W =
_ BUIX Pgg. 2w @ B <
A Moy W™ W g 5 moar R )
R N L. ey S SR = N .
@ TMBROE Lgw® oW T M 2=
0N 2 CRCEC o 0y 5 WU ol Ly
o Ao T 3 il - §
N oY ool ey o A+ fis W o= o
X = | = T Ho il & o
F AT ME Eow oa W o =
¥ VYgX®x =odln & N
T oo o BT R X E oF WE = N
T e ® Ho = T @ :
oo de _ Ty Tlhme T Xy B
—_— TN © X -
0 = 2 — O~ o = =
v NZmPe SGRos =W FH T
Ho Vo g VR < e ooy BTy g i
o T T S Bw W e B
S D R e 5
o © W o ® = ) o W oF ol yp o w_m = en
oy n I == = o oy - o o qro— __%T. =0 o
A K =% T M ol o ol 3 ° ‘ﬂ.,._ N owr s
o a% W o o in_u oy o p P "4
[~ ~— K- ) il e H
a.ﬂ,ﬂﬂuyw.mo QWMMO.O_LWﬂﬁW 3 |~
Sy DR T Y Mmoo W R
A LI T =W _Mypo
iy _imdlﬂ._&l . M T 5 R O O & o —
T B T T g ooy B R
Ko o o gy B L B po T o W WY py Mo o Mo B
™ . . ° N ™ W..
,"C

SRC
AR
7] ek




7|E}

|

e}
(=}

Al

b

2,

i

Hes

=
=)

7

B
iz

<29 212> 3 CFT#

£ AHd
1994 1938 20049 12¥€71A 8

14

XO
B

9]

2.12<

3) =
a9

rul-v
oy
al
o
K wm
) 10
w )
‘ul .Z.#
s
i
¢ &
el
o
_mm 4
ok T
N F
=
. O
W o
-2
ply %o
ﬂL ﬁo
_z—o _.:o
o
_& oy
oA
= I
N W
£
= =
s
B T
o N
Y

C
o Hlsl, RCx4 H&& <

A skaL Yok

15

¥

Z3ad. 9714 CFT
A

=
=
j ol
o =4

68%=

ok
oF

RCzZ7} A=A

1
L

}.

P 3, 2001 =0l

3

!
19994 37%7+A S 7}

™~

ol

)

34 95 86 87 93 €9 00 Gy

43

s 99 00 O

94 85 [& &Y

<a" 213>

3). °o]F FA

2.1.3%

211 149

¥ (%

T

Ay

;OH

o

A

Sl

2

AgARNeH, o

_.28._



H(ABE 33)9 4¢ dAzA4 7159 vhar]s} Adsol o] CFTe Hgo] &
AAYD Aotk ol3tE FAE AEE BS TR S, BASY g AF
A g4 B 293 59 AAY A3E AF SHo2 CFTE 728 A43z gov
A2 Fu AN CFTTF2S Fgo] QLT 2o FRARE FAT A BAT 3

o A/ Tower Palace Sport Club (A&, Ae2&/A A7, AW 5400%)
o 41 2
o 52 FTEHIEAY (AA, AAA9%)
% AY (RE, AA8%)
(A&, Ad1E, 993 1,500%/3F 30,0008 <)

&
-
oY
2
>
o
i
el
o
)
lo
oft
e
oy

g Al&3E= 2ol 15m9 2 ,
azla g7le] wEAS A48 § F 20709 CFT 43 Fad3tdth. A8 Aled 7
B AAL 305cm, ZIAE GEREE 112MPa, 7

530MPacl 3, ZFA(b/t)l= 329014 48Atelit). &850l E/184E CFTY &4
A=t Fasta, A 2=/ AAY Z5EANL ARSFE CFTY BEE 324 AS

CFT T2t 7@l 2aeeg 7402 24, Ud, ¥4, ys, A% 59 » o
oA $4% 54 BAe FRolth MFH YRS ALHE CFT AF4AE
39 214, 29 215% o] W tholotzd, 9 thelelzA, $EF thololz PP
of AAoln, FaT 2aYEY YL T CFT ARFol Yehbs 948 452

o ZIYEE ZH 93 F&Ho Uy WEA AZZIATEVSo|Y A=
AYET|FANA Vel FEd o3 geto] ¢glu, 2agE FEr} ol
e CFT 7152 2 WEd 9¥%5Y & IAduged 2 $3uldgddx 1

EREE IS
« 32 F YAAN} Hol WG] wj St

_29_



sl

o o

) 3
¥

<29 214>v3%9 CFT A¥F P4 <29 2155989 CFI7ITH F2HE JFFI4H

Fule] CFTTRE 19909 4t o] 578 ARH7] Azste], 7240 FRMAA,

g, AR )3 3718 T3 FAR Sol Bl 20:dFe &2 AR

4 2AL Atk CFTT2E A8 71€9 RCF24Y 2722

Eol7b 300~400meolde] AFHEE 7hssith ol CFT AEH9 A

T3] A A7 BeAE vF, dEF AdAGS F4HLE dFHNe
I

N

A = el
goz CFTTEE #il7z FARwe] ofysd, AF7xerst I A48T
A2g Poklm S840l JMedr, ¥, FPHoln &AL A2 TxTFEA

g
Astel wrgt CFTT27F B$ o B, 249 Aoz 4.

SeuTE - o Aedoly] WRe AHe] UF FaAt AL =
24 Abdish Pl KBC-S 20059 WAFEol 285

WA ARG YA Sel BAol n2AT YE ARelt. F, $EAE A &
A% Adst bl WAMAZ Restts A4 $ Lo Sedetd A
WA 2 WAFAE Bzl 2Hel RHAT JE Aol

2 ATHAE F- 31 A9 Fuel AFE GRS ARsE Aol TEolG o]
s fARorlAE Fule ARSHE nFagdon T F - o AGelAe} A
=24 9 A4 WA $FL 2HGL 0B T 4FFH AEAA T P )
AAA FFe ANt =¥ Fu AFE AFY 27 WANED olg 1A A
22 Adsgor AERe WA4S B/hEEe Adsa

D - ARLE L F - A A 5

of Aot FREAE Bt T GAAR J1ZH T ANSHel B ATE

_30_



st v AP dA AFAAH U AFT JIE Aol meEor
Kl

AASHE A7 n g
AAZA B SAUE Ga} 7)1 2ae] §RADL o 1800810 T@Th A G
02 J|Ze] BFAF AAAX] FeW oY 1 47} A BE Hoz g =
FRHE) A ALFEe] MR A T F Y& AR Ao Hox wjd 13 T 23
ol TARAT MMAE 5ol (FRA3014)e] AL 4008 A= YU, MMAE 7
(NG FE 53 o)) A FAAE AW D AR sj2o] gE WL ¢ 45
8 o4 doyth o 50de] B Aws] WX o] BT Aolth, YA HH
EAF 2AAN oy dwwe] AWBA FrE ¢ 2007300dol L, olHF AL
B9 B4 BEZTH QB AYE A9 ANV ST fA Ao A7W

AARE dE /1% 2E RFEADNA BAFEo], 9 A4 SHEL
a8 M AF AN BAE RSl

00 ol AU (7798 BF)

g ] Koh&th(12983 73h)

4 1 el 2474 % 54z ZgAvh
(1385 A1)

o T3 Fol FUAI Atgte] Bol Z# FUth (14559 &%)

* 164339 ZBAE AFo] Aol dojut UFs BHX T FojHT. FHANE

[+
o E3 7L %H(1643Lﬂ)0ﬂ MW 3‘01% ]xu B2 AT qﬁL, obE 7,

59 $olHE Ado] doju, Ai(R3h)e] AP T Fo Bt
2o wo] 2R o] #ELHT

2 JEL

AT ol ZeA T ARl FuUAY ABo] Fole2E FEEL UL AHo] A}
%o AF deT gge $UUEl AR dAAYEE 940 2ER AYL Fa

A B3 Qe Aol
FEUEte] AD 2 ~ 190497tA S GAIAR 712 B E 2129 2o

_31._.



<E 212> $ElvE F8 98 JARA EE(1998, AAE)

1562 375N, 123.8E

1 27 374N, 1273E 8 24 7
2 89 374N, 1273E 9 % 1553 3BIN, 1283E 8
3 100 358N, 129.2E 9 26 1564 410N, 126.6E 8
4 304 358N, 129.2E 9 27 1594 366N, 126.7E 8
5 304 358N, 129.2E 9 2 1596 374N, 1285E 7
6 458 35.8N, 129.2E 3 29 1597 413N, 1280E 3
7 502 39.0N, 125.8E 9 30 1643 356N, 128.2E 3
3 210 3B.8N, 129.2E 9 31 1643 355N, 129.3E 9
9 664 35.8N, 129.2E 8 32 1660 36.1N, 128.1E 7
10 768 358N, 129.2E 7 3 1662 36.7N, 1269E 7
11 79 35.8N, 129.2E 9 HA 1670 31N, 1269E 3
12 1036 358N, 129.2E 8 35 1670 335N, 126.5E 8
13 1226 38.0N, 126.6E 7 36 1681 376N, 1270E 7
14 1260 378N, 1265E 8 37 1681 374N, 129.2E 3
15 1386 380N, 126.6E 8 33 681 374N, 129.2E 7
16 1413 358N, 129.2E 7 39 1681 378N, 1290E 3
17 1416 36.6N, 128.7E 7 40 1682 374N, 1284E 7
13 1455 354N, 1274E 9 4 1692 366N, 1275E 7
19 1518 379N, 126.2E 9 42 1770 35.2N, 1277E 7
20 1525 355N, 1265E 7 43 1700 3B2N, 1281E 8
21 1546 376N, 127.0E 3 4 1702 3BIN, 1284E 7
22 1546 376N, 127.0E 3 45 1727 399N, 1276E 3
23 1546 394N, 1255E 7

<E 213> $u AR 715(AD 2719049)(2002, 23)

75 o

AEMMD 5 o4 389
AE(MMD 6 °)4 168
A8 B3 &5

_32_



200539 7143 #ERu(a¥ 2128 Bd v (X GAANFS ot &
At 19789 A #AZ o] AIZRE olg AlFo] =2 £ & IE 3 oJAe] AFo] 80
W = A 153" Zo] 90dd Tol= 353], AZE 503714 A3sta glon, 33
Aol -7 JE FE 50 ol AAE 1978d AW #AZo] AFH o] 53} dA
=3

193

:
sl

S 3,001 —e— & S —— Q% "

. A
" g T Az

-1
2 ! (X f v \
JAAY,
g P s
< * X /"/ \J‘;
?—‘ 20 3{ 3\.{\* ;‘ l; }
5\ ‘31 \ }\./Q\xf '

: ” ¥ | |,f

1977 1973 1931 1983

* SPT:-Standard Penetration Test,
D : Downbhole, S : SASV. C : Crosshsle

SPS:: Suspension logging test

<Z¥ 217> =W ARk digk AukxAL 245

_33_



Shear Hare Yelockzin/usck

L] %00 1800 1506 2000

Depth(m}

Shear Ware Yehcitrinisec) Shaar Wave Yelciyimisech

Shear Wave Yelocksimisec)
[ ] L1 ] 1000, 1508 2008 L] . 1we 1500 200 [} Sop 1000 1500 2000

. ]

e -1

2 a0 29
0 £
L E FERsksasanaans £
23 4
- ) a

- e g 50 ]
]

Oepth {m)

320

340

3y
SV YOT TR

e TSOL DTOZT}
e TS06 DT 27y 0

Shear Wave Velocity{m/sec}
—— 708 T 58 0 500 1000 1500 2000

7S May

——TS% DT IR} -10
e TS5 DT 80y
— 7S DT ios
——TST 2
TS DT 3087 -
e TSR DT IFSY
e T2 (57} -
—TS2i T 25m)
e TS22 {OUKE ODY ._20

TSE fOuT 0Bt
-y ey
—zoo2 OTEOS)
—- 5003 B0}
—— 604 DT N5
- $ 008 DT RIS}
—sws a2y
G CIT OT 83

Depth{m)

— P08 DT B3y —30
7629 Fau}
e G CT0 DT TSHS F
——EG¥ Mot
—EG12 MOTO} =
VGT3 Nowsy

—— 1634 Mooy L
—TT5 OT By

— 0T DTER 40 B
— 2618 O 88z
e G6T0 DT ROT}
G2 AN
5621 Mowo
U622 DF 823
. #0623 ndm) -
e TS DT Ry

— 025 OF Vi -50
e G2 DT S50}
e @ TS
—lt UG
——iTRETRY

219> vl A3 o] Agke] A wlw

._34_




Se¢, Korea

o

S$p, Korea m— oan + O
Meant 20

-

Sc and Sg, Korea

S¢. ROSRINE (Atter Sun .G, 2004)

Probability Distribution Function

2 L
! 5o, ROSRINE (Atter 5unC.G,
8 3 It s I 1 X i i 2 1 X, 2 r I 3 5 n X 2 i 1 I 2 I
0.0 0.5 1.0 1.5 2.0 2.5

Site Period, T (sec)

<29 21.10> Awke] uFF7]) v

It o X 5L 9ad WA swgdA Boh doH oz kg WA A
o BAF S A SEHEE, AY J3) FEE AR 7#REW ol A af
o At 540 oAM= FHedrt olgt 22 AXAH Y dig A G TS ¢
A3 HEA AgelA= H2 4 del 2A F2 23 S gez B iy
WA AR B AN FF 5A4L HUistn ARFEE AT FF ASE AN
gon, ol EUR WAHA, 4587t 282 A% Add @3 AAH 77 A=

L3 vk Iy Slle] B9 A AFe] vy e gAstgd wE 28 7}
T AF 7150 A9 AR, A A7 £ 2dd EFHow AYgHy gv 4
goltt. 19973 WRAA 7159 AA A B5H Ad AE AAHA feve Aw 54
of & SF 549 AFH W7 Qlol, 27 WA dAY 2&3 AAHNE A8 A9
ARAAG] "F AR A9y AW @ dF A2 wg FAd® UBC(Uniform

Building Code)9] A9t 274Y FZ A¢+ES

4

AadvsEs FA459 ROSRINE Z2AE

o] EAlstel Ful dwAA AWSA
ROSRINE Z2AE @AgAute] Aot Xuke] 1#57]% vlus) Bd 0 3
% 2 211090% FU A AR DH77)9% ROSRINE A= uke] xuh
Z71% vttt 0 Sc Awe] A THFIY FAFL 0222 FEo|w,
el 49 0372 FEolth Iy ¥= A3R8A A (Western US, WUS)S 7
050%9 1202 HEolth E¥, HF7] dde] TL wTate] Bhx Fu) A



Z71¢9 Zo] )

ol
0SS

I

]

olsh o] Ful Awt BT ARAXAY A

Ao R

9 277 ARG @

I ARke] g 7l Zolrt AA ¥,

=

B

zAE A4

I

ROSRINE =

T
T

_(')‘]

H
(=

717k 718kt Zolo] tid 4ol 7] wFolty. 1 21.109 AF
7

A vEpd
U A

o
F
o}
6
)

pay
"o

il

S

o

B

1x=

9|

SERE

I
=

HNEe agz

o) #Fme] Aol B
AARDASL vz T A 7

7 Aah=olok & Aolth. ol

ol .

=%
=}

o}

Bl

)
)

F7+ A= ojor & A

B

Jo

dep oe golN =9 F -

A Al 2B AR,

p—y

=
o

el
g

o}
M

gi

717w w2 93] 53]

1o

3.2 o
KA

g 2 W

L
T

R R

3

&

Aol HAARS A

1

A

Ao Aot %

tH, T2E0]

S

el

o

B!

Al A

SEEEEE
tel W 7

3|

}

N

o]

al

Aol H

e

o #tE o

el
"
o}/
™

)

T

Wr

1o

iHo

o

¥

Mo
Bl

o] BRG] AA o]t

3

3r

=
K3

3

]

o wg 2 FFe 7AA du. w2 2AA
— 36 —_



T

o

4%

e = LECISEEEE

o

“—

ok oy Ja Wl

of of

o

o'
A i

<0

o

WAAA A AR A8 5 A' TS

B
ml

Aol

the

A Aol A

oy
=3

A7y g E o] A=A

of ea) 2A7 st

ARA%F olse dur

T
e

(<33
o}

ERE!

b

=
=

.
A A, A

A |

%

(<]
M

x
AQHEANEE IX

[e]
ge

]

57

oF
%

7:51.

o

|

skl

A7t GoluA Getid Aoz

o2 dAe W

de RAzt Ay e 93

WA2A A lA

=

b7l Aol vl 2 24uge 3

S

7] W

S

Hlojtt. M| & FREol X dd BAHRA Fog® 423 E syt 24

J)

]

o))
G

IR EERERE

)
oF

H

REEEE

% =

Jo

Aol oz A

she

R

oW

0
pal
il
B
e

24

]

__%I-o

WA Aol 7

j=1
=

A1
a

)|

o

| &7dq.

Za gt

i

Fol AND JFARE I3

bl it

[

Ao o

Ak 19974

7FA 2

EED yEg

NEHRP =

o

-

o
or

A

A

SR R

i Iy

%

}oll 7]
HAd A¥t 7tE£EE 7K g ages 24

a4

£ A9

9 W%

==
K3

3

]]:]..

el

v >

=
=

AW 44 A

S

AAT RE AHE

—

O

™
file)

1

oh

ZANAN AYR v gol HEs) A $e7 Uk

=
=

|

)

N
v

HAAF R=3E A1

IBC 2003 code®l] A

_37_



1

0
“

afo] AA Holof

S

29
re AHS

@

=4
L

B

|

A
1] -8 o] A

]

A A=domA Hio]

to} (ICC 2003)

=
=

3 3]
g

2=
e

=
=

gz 299 A

1%

3

3te] BAAHoZ AAHJT. LAV AL o
E

S

J

kil

C, D, E == Fol U & ACI 3182139 d44
LS

o+.(ACT 2002)
9y EXAEEE AN

dx dugos WAHEIALA

S

IEE I

of7

EEERES

i
ol

—_

TR

<
Nd

A4 Roleg. 2

FZ2ES UsdAd wdstas A

=
=2

A G A F2E] 2000 NEHRP

| =]
58

® FLE A%
EEDIE

29, olu, WY SHNE 58T =5Po] 279k
EREYE

s

oy
Jlo

of

Jo

‘ﬁwo

‘.._.mo

R

olJ
zl_.,._

A

ax A&

da AW WANE F,

3

Hra AEd o

A

EED

%=

1

91 H.(2005, Daniel P. Batt)
(e}

o8

A

=K
i

kil
s}
E

=R

A Ads ATRI B B zolx

A d= ¢l 25inch Eol9 =

st

o
1

2
1=

Bl A

2 IAs 3
2inch =°]9

A8, %

L
T

=

125 0]t} ¥}

T

—

9 4

[}
SxAke 2 479 299 E 7HA o o]FofR 117x1169 Eolth. vt

of o8] A==

Hre 7450
2 AAH

3} =}
7}

S

7t
A

=
=
E

A
95
3} A% BF 37 =l

=

A

3

)

faax

13

Ao %

3

gaz

=]
o

1.5inch A

1
T—

E

el Z7he] =l

S

Al 2ol o

_38_



EAGE U $F mF0 gAY

HWRAA 85 B, Co dalxe WAFTEA 27207 FEsq HSFZATRIF
= AAY oISl HASA et AL A, ‘AR F Wit Fo] WRHFAAA
7b obd FERAENE ALt AEE AAT & vk o)F HEske] gL Z2o] 3§

At T2 E AHEste] WAAAE FAsATh

@ w&EFAAFR) = 35, 2AREAFQ) = 320 B

IBC 2003 % 161762 Part3-DollA] & ZHE A3 A|2=8e 359 8L $AAS(R)
% 2HZEAT QQB)E AHEToRA AAHAA & Jdum AFsa JYrt o9} o
R = 357} AHEHAXORE AEAAE 5UF WIAZAZN ZAAFHoIAF 3, AISC
Seismic Provisionso| A& ZF2ES] WALA A 2FZAES =4 wEA Ao 3§
©}.(ICC 2003)

@ ¥EFAZAFR) = 3, 2AAEAF(Q) = 39 B

o
and D)& AHEste] A& S 8o AANFE
o Bl qal, 49 AGAFE g 193 289 F X YAZ|FEA uhyE
AHEsk] Mg FAstn 1 A ARE ¥R - AESAD.
TAA AN F2E] FE RUE AY =2 44 @ 9, R

355 Al&3le AA

e AR 2A (A HIHE R = 302 Agsts AuT Yuddo] yoms
o g8 dA7 A
V=1'—2]§21 114 <A 211>

o7]1A, Sps : FF7] AA BA S FHEE(a)
W Fx2E9 44 A3 =7

a2y 2SS 29l R = 308 AMEE AS, BA9 JFRE AAZ BAq
AR 7R = §Fd gsid Astst 35(1H)& AMg3sld A
55 AAHo o 3= ©A

<,
=
e
o2l

i o
J

A A4 2H4e Fauy
= g AASYE 7
CmEA oA BAe s

X
fi
o
o
i
™l
=
=
ol
ol
£
N,
>
ol
>
lo
rN
N

_39_



% (o] HAe BT ot

}

k<]
h 14

e of

RAM International of Carlsbaddll ¢l3] wr&o} A RAM Structural System Version 8.2.0

0|

4

=

2=
e

=

=

2 A

c!

Rl

te] =5

0

A

KX
=

TR X Jﬂ Gl ﬂ@%ﬂ mmommﬁﬂmﬁ = g
i yil , N KR 4 L
T m BA g T o Npmg R i
THET o+ Hw wzIT o oad LT il
T :AO U. ]1||~AO] ‘m _“o\.mv.l‘!r ﬂm
woarr v oY NERET 0w R -
= ¥ g gEe R Es R e~
M T PooT oy T OM I LA WO
T o [ e BRa
w3 E T Thp TLIREEBR e 27
s i B . K oy B XK = 0 oo T o)
tﬂﬁ mﬂd;ﬁm,_ ﬁpx‘_,.‘xﬂW&rﬂ_ﬁd,c_aE:.d; oTHT
— L .
Tadg ToVx Higwre Bow &g
C._lr ‘LIOL D 1_lwr‘ltdl7‘._Mﬂ Ay
p gl LT ERRy ww NOE
; o) . J _O.._ [ ral!
WﬂiﬁT %ﬁﬂﬁﬁﬂ.%@.uﬂ»ﬂ@m Wﬁm.wﬁ_}_mn dﬁ@um
R oo w g mR R MR _RT R gy ¥ Yo
IR BrIiCNadTEREekes 2l
N T ! R o
w%%wawﬂwgw%zwa%@ﬂwzm T <
e
o ® o T Ty T e PR A g
RTps T d NN gdap S8 PR0R gy 53
CSEETL TeTIs . TE¥PoaT 23]
AR N R T TR R N S
mq L, e .._ X \;L __oH J.I
) T T T Ad-LZ < e |
M KB EC LT YT T g T e D om Xy
A A R R mwm TN T X oo
) 1H w ~
T meEE g PERT M Tz
70 B! o B = %ﬂ_ﬂ ol ulr =) Mm; o] _ ] LY wo° =y l; N
< oMo T - o N N R W o WA wo B o+
__L%E o_m,_a_vﬁﬂovﬂmﬂd»ﬁoAﬂlluuh7ﬁ __q:.]_m.n_tu
3 b =n B ~ d
%%%%%ﬁ@Eaﬁ%m.o_aﬂ%W%ﬂmm__m,_um R T
H,Nﬁﬂ.TXA“.%%MQ%%WQ}QLE%” X" T
No & oo %o = N - W & o ojnl
T oo w o o o B ome © DTN P ey TPE
— o m 1o —_ .E (SIS ey
T N oW opl O 7o o W F oo TR 9
_— & o o~y X ol e e . CIC k-
T T B R R %R wWer mEbh
Mo BH G8 ol - M po o of T W W A M o T OH T Ko mﬂéﬁ
® ° ° ° . .‘__ox
No T
R I

A 27

[¢

=]

a3t ® 214¢ #d FU 9
237l i IBC 20032 = =2 R]R]

2A A
o] Jonz HeEofopd
— 40 —

(e}

=

L
—

3 2=

o

j9o2E ojde A

A

il

el @3 WRAAZIE KBC 20058 o] 71591 AIK 20002]

¢} UBC 97, IBC 2000, IBC 2003¢] Rzt

KBC 2005=2 ¥ 72 = HA



&l AISC Seismic Provisions

w3

=
=

3

4¥d FEMA/SAC Project 94+23%

AF %

ol BERBHNEZ A9

£

~

378

4Gy @

T
T

Provisions(2002)

€Iisic

IBC 20033 AISC S

Nfo

A

A2 FA, H

=

=

AR g

L
T—

2N S5 H35

N

2.14 FU A7)

-
3t

W m% o | Q8 W ! | poleo |2
W z% 0 | © | = W o |0 o | ©
S| W 0w N N R N
o~ ko] co <t [ee] < Nej < o~ <
D.,ﬁ o | Ne) Te} |
[e0)
glal |e|a|9] |3 gl |
mﬁ m% Il vl N n|lnlBin
LA AR A A N A A e ey
Al | MM Mg N N
2 oo | 4 % ML H | R | )
B 7 = | = | T = | = = =
Elala|d| e 2222|257
mol | AR N Lo =e g e | Mo | po | AR | AR AR
1 B I~ T T S o B 5
M || | PR| R [ RE|HRE R | A
R g | R R R B T B T I
TR TR
A N A
< o =<
M w < N
A [ CY e
pjy M Ko
o o

G 7hl, D 54/0E

} /R AE )

%

RHE A

q_l)
y

(

_41_



(1) Atell BEES I

FZEY YRAANA 7 T2 AL I F2E T2 d¥E FRT F e
Aol dRolth BHE ZEXIFZEAN, 2 ANET FE FFRANY 24WF5H
o8 ARHEZE HEE HEFAAF dese ANTHYE HE 7 UES ETE

A3 47} ol FoAE Bk,

o
ofy
2
N
%
m&
k)
o
X
X
2
"
=
k|
_?_l_',
2
2
o,
5y
2
L
oy
NN

eI VI O e )
©,
e
g 4
o
or

ot off off

A 2005, Daniel P. Batt).
Y 371 $1sted AAl AE A S W%
BAstah d8F ZFgA], = AE] gty AEE AsS 3t
X AAE oMY nSAEY 209 FF

AM A8" F
g A

A=A 15
¥ 2169 298 2113 HAK4 <8 DL + LL, DL + EL, DL + WL, DL +
EL + WL2 4719 &52F] it Ad ¢ 4 ZAEZS Yepdidnh
A He e &Fo) diste KBC-S 20059 #&< wa uAsF, JAsE, 3
35, AAsF oz ojFojz Z4zte] stFel uiste A
#e S dEE ol &3 AT

(AREF

(D)La Salle (BE) ==
AEAA Tower Bl AlE

(F)yA A Q)& FAHAT  (H)FdE 2A0

BFAEALE Wl ¥ ~E} -Biz Center

_42_



<FE 215> KBC-S 20056 A H&F& &3l A9 +%28

A5 | AR [ 0 700<700 | 500x800(RC) A 5
e | 172 [ 135 | [1800x80 | 500x800(RC) A= | gmay
- =:]
(A) A5 5= 7= ] 900%x900 500%S00(RC) (RC AHY+RC 2l zx) A1)
A owme| % |ARF] O 700700 SRR AEIFEALY 5
°e (];; Tl o202 [ 105 | 700700 |S0H-488x300x11x18 (RAFTE, A=z
As 52| 5% | O 700<700 [S0H-482:300x11x18] 7} %:SRCTFX) )
ANEZE | A | F4E| 0600600  |S0H-66NIxI2xN|  AEZEA2R 5
R&D AE | 15% | 15% | [1600<600 |S0H-606x201x12x20 (RRBTE, Gy
() At 72| TF [J 600x600  |50H-606x201x12x20 71%:SRCTZ) 21)
A9%| [700<700 |SOH-500200x10x16| O E=A=HRC
La Salla A& Ag) 5
Tower | 22% |15 | LIT00700 |S0H-46IBVS12| qyozo)y m:ldeTz| (ABIEY
Fiks = _ ZIAF Z=0] 3] : Z A}
D) 13t 6 7= 01 700700 | SOH-446x199-6x12, ] o]._ 18 ®:RCH )
%715 SRCF=E
=2 A4 [BAF] [ 700x700 600x600 5
. [123 1 O 700x700 600x500 ARZTEA~LY
94 3 2 AgEY
SEAH ) 18T e T Owoa0 | 600%00 | ReawesrcHaz) | 8
E) A8 53 [ o= ] 800800 400700 )
gk g |P2F| [700<700 |H-482x300x11x15 5
BFFTAL o [518%] D 700<700  |H-482x300x11x15| AEZEAAY
18% N HEE=Y
= o RCADH+AET2)
@ |EH4B| 24| D 900900 [H-482:300x11x15 A1)
AT A4Z| [ 600500 400>800
Wx |49 oz T2 | J600600 | 400800 ABBZA 2T >
= AEZ =z
FAE2E e g5 |2 | L] 80080 W00 pegumregazs) |CEEE?
© 2% | [ 800x1000 400800 )
TAE |, [AAEH A0SRl H600R00d T
o] ¥ 125 |H-400x00<13<21[H-600<200x11x17] ~ CEFZA 5
Bis Center 2% 72 |H-428x407x20x35|H-600x200x11x17| (RC Ao+ +steel AES2Y
|V AS| 23 |BH-6I0-600<4040[H-600x200x11x17 B/AH) )
e 2wzl =4 | 5% [ [J2000x1000 1500x500 45
= 2y 1] .
F4ug | 53 pas 200400 | 1500600 I FE T AN
L e 37 1 [2000x1000 1500x500 (RCH G +RCE}AZ)
€)) At 437 o= | ] 20001000 1500x500 @)
g | B3 |H-335x400<20<35| H-496x199x9x14
SIFC sg= | 20% |H 305x400x25x40| H-496x199x9x14 e =z 30
) _ 7 | 105 |H-450x420x40x65] H-496x199~9x14 - % =ES)
A3t 73 1% |B-500500x60<80] H-496x199x9x14 |
F4A 62 |H-350x360x12x19|H-600x200x11x17
BaapelA | A4 92| 5% |H 36030<12x19[H-600<200x11x17]  az 2z Ajxd 60
= | Z HAZ nUE
3 Xa 5z | 3% |H-30<350x12x19|H-600<200<11X17) o+ g cyoen e 2halz) i ]
(K) 2% |H-350x350x12x19|H-600x200x11x17 2% A=w)

._.43_



=4
l’/ 4I =35
-
I “I XI®EHE
4
r\ /l ZEGE
\_—/

(2) A stFold
@© stFolgAse] 23

g zoltt, KBC-STHF$

Z9 3 FAHE s HE
A <E 216> #IHS d&
=83 d #AE Jegd A

HN

1.8 6405raSa ) 1.2DH.3M0AH05Lr or Sor R)

b

_44_



1.DH1.0=40510.23 09DH1.3Wor 1.B)

125 5 15

=
S

1.2D+1.6L+0.5(L7 orSorR) 6096 | 4592 | 5062 | 5275
1.2D+1.3W+0.5L+0.5(Lr orSorR)| 062 | 6366 | 6133 | 4483
1.2D+1.0E+0.5L4+0.2S 52775 | 6133 | 6194 | 529

0.9D+(1.3Wor1.0E) 4102 | 5379 | 5758 | 3444

(A)

1.2D+1.6L+0.5(L » orS o7 R) 13808 | 7212 | 6376 |103.9%

1.2D+1.3W+0.5L+0.5(L7 orSorR)| 13289 | 6293 | 5659 | 59.28
1.2D+1.0E+0.5L+0.2S 13416 | 6263 | 5796 | 7287
0.9D+(1.3Worl.0E) 11414 | 5139 | 579 | 485

B)

1.2D+1.6L+0.5(L » oS orR) 6672 | 6268 | 6056 | 174.6
1.2D+1.3W+0.5L+0.5(Lr orSorR)| 3951 | 4965 | 4807 |103.49
1.2Dx1.0E+0.5L+0.2S 0.9 571 5453 |[127.32
0.9D+(1.3Wor1.0E) 323 40.25 3826 | 7899

©

1.2D+1.6L+0.5(L r oS orR) 4084 | 2056 | 2472 | 7188
1.2D+1.3W+0.5L+0.5(Lr orSorR)| 5192 | 4129 | 3415 | 6819
1.2D+1.0E+0.5L+0.2S 391 2742 2248 | 68.25

0.9D+(1.3Worl.0FE) 4544 36.72 3039 | 53.19

D)
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(E)

26.65

1.2D+1.6L+0.5(L r orSorR) 38303 | 2822 | 522
1.2D+1.3W+0.5L+0.5(Lr orSorR)| 2710 | 2289 | 2059 | 1931
1.2D+1.0E+0.5L+0.2S 3103 | 2694 | 2399 | 2395
0.9D+(1.3Worl.0E) 22.31 1944 1729 | 1677

(F)

1.2D+1.6L+0.5(L » orS orR) 1156 | 1476 70.8
1.2D+1.3W+0.5L+0.5(L» orSorR)| 747 94.7 59.8
1.2D+1.0E+0.5L+0.2S 87.8 1034 61.3
0.9D+(1.3Worl.0FE) o7 746 481

(&)

1.2D+1.6L+0.5(L » orSo7rR)

6521

655

65.92

51.16
1.2D+1.3W+0.5L+0.5(Lr orSorR)| 4771 | 3998 | 4029 | 4051
1.2D+1.0E+0.5L+0.2S 51.63 4859 4903 | 4934

36.24

0.9D+(1.3Worl.0E)

31.06

31.35

)

30.69

1.2D+1.6L+0.5(L » orS o¥R) 5L16 | 3984 | 3208 | 2872
1.2D+1.3W+0.5L+0.5(Lr orSorR)| 3338 | 6644 | 5560 | 42.83
1.2D+1.0E+0.5L+0.2S 8.08 | 6771 | 5768 | 4276

76.51 61.40 5158 | 39.89

0.9D+(1.3Wor1.0E)

)

e

1.2D+1.6L+0.5(L » orSorR)

86.24

1.2D+1.3W+0.5L+0.5(Lr orSorR)| 7221
1.2D+1.0E+0.5L+0.2S 90.81

0.9D+(1.3Worl.0F)

Q)

1.2D+1.6L+0.5(L r orS orR) 999 | 5974 | 5020 | 22452
1.2D+1.3W+0.5L+0.5(L¥ orSorR)| 578 | 4173 | 3568 | 11690
1.2D+1.0E+0.5L+0.2S 70.92 497 3810 | 14734
0.9D+(1.3Wor1.0E) 49.34 34.72 2956 | 90.68

(K)

1.2D+1.6L+0.5(L r oS o7 R) 64.8 60.8 676 | 704
1.2D+1.3W+0.5L+0.5(Lr oSorR)| 316 34 376 40.1
1.2D+1.0E+0.5L+0.2S 0.7 407 o14 33.1
0.9D+(1.3Worl.0FE) 324 306 323 332
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(@) &5 dtholop=, 3 €% &0 &4 +3 FHIE
215 g o7 W8T
AZEL BE 2AE J¥d FAsM 2 F B-7lF ARFE A4 FE2AgS 2
o] Fa% EAoth dgHoz FAS P XL $Yo| T FL AAR ok
s, 715 -E ASEFE 8ol & Hzl of Folof & A¢= Utk HAHY 27 AT
HAEHE Ao v d=2A4 =Hn, 53] A5 1dF JAFHFY 4o BE3] 4
ojgty] oz EAoltt. wEhA *121%01]*1 AQ3E A8 A HEF 27 4TS
ol 278t de AFFd WA

FHEE7] A% AFE FEHAD Joer v, F

e B AN 8

(D vl 27 W3S
7]

n o] AISC AAZIFdME AQAX G we HFHFR} 472 S U
Aee Ztz AR BFsta vk FHPRE AAARGSe] Fed v 2 vgd
Hyo] AE AL EFoz 33 gor FANFTE HFPRE AA A=, 94, 9Ad
dsle 2 £ FLEZIYE FFR ATolds Tk It weA 7= A
FRE A 27 AAE ALY F Ue A= HINSE EREok st Ase FA
A= Z7t2 2AsE FAYE uslol gtk A2 vFdAE AT JAFF A
2o dFEso] FAPT JAR nF2 Seismic Provision(2002, AISC)E HEH 4%
Oﬂ w2} Special, Intermediate, Ordinary 2 E&/31 IS B ZF AFE ZA4AE A9 &l

= AAoH, A NTHE dEEY TATE FEE+E A AyE 22 R 2

2 F2EA JE 49 2 e Beg B AT Aok G PFAAE
FATZ AAe] REHE TE AL AT FAZ mHT Yoh B DA AISC

Seismic Provisionsol A 7FA3Z Q= AR Asd wE EFZ et
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O HEHFH
@ Special Moment Frames(SMF)
SMF 35 BAXASFo 24d v 2 njgy Agd A9 F dE AR 24
5o 278 wEsof g}
® 004 radian °©]A9 749 &x

<2¥ 2115> RBS A{H <2¥ 21.16> JA=ZHolE HIYR

® Intermediate Moment Frames (IMF)

IMF H3¥5+= dAAZS T A88 o 2859 RAS) HIARI Add vaA
HYgeo) AdAoz JYEdE ol
e 0.02 radian °]/3e] ZF7Hd¢ g1
© Ordinary Moment Frmaes (OMF)
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Q@ FHT+x AEH

@ Composite Special Moment Frames(C-SMF)

C-SMF &+ ZA 2 FZ £3E SMFS 22 A%5$ zton B HgA wy
< Adsta vt C-SMFHEFE 003 rad.9] A SE =)o dob. C-SMFY A
¢E FEFEAE 29 21179 JERACH

o

TR
Loogdand N H H

Face teming Flat 1
- R SR
P \\_, 3 o R i
-~ ~ - H i UL
i
i n . 3 i
= L -

H

e
g

<Y 21.17> C-SMF #&

"

(® Composite Intermediate Moment Frames (C-IMF)
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C-IMFEERE ARXEF e 27249 FE7F @2 AL A9std C-SMF$} #
Attt C-IMF £ W 2AE Y Coldlol o] &3 =E Al¢tst glom A2 AEA
I E IMFe 2F IMF ¢ OMFAlol9] A5g d¢3seE sta gt

(© Composite Ordinary Moment Frmaes (C-OMF)

C-OMF £ ACI 318 3 LRFD AlMA o] F3lo AdAE ¥4 EWE Fx& Yehdo.
C-OMFE U324 89 A¢ Bol 353 oy A4 2382 o Il %

ol 47Y F= 2ades AT 93 Y5 TANES 2 Yok

rg
Jim
W

(2) 89 27 WIAT

Eurocode 8 dAE AR A 2a499E mEsie 28 21189 2ol 3
= Agg 7Rz Zaded Y UEHEEY FoE FHIAFE HAsty, 1H
2.1.18(h)%} Zo] 2 ZaZE 75 FAF EE A B/ 2xE N F3 7]
= AL Face bearing plate =5 2B Z o] 7p7kg Ao AXshy 18 2.1.18(c)#
Zol ZAH FAVEH HER £ ARV F2E YAHE o 715 2ZH 7T A
gdo] B AGHE EEIEE JFHAE A2 U

(a) SC 7= (b) RCS
<Z¥ 21.18> #H HIGA

e gATEE WAASS T¢ BYTES vEsd g BYTR BF A
£31 Jow, F- 43 A9 S 244 2AAA vt JB 5 4%
RAAAPEE 202 Aearlds EAxa, A9 B4, ARY B4, AT V5
59 oggol Ut E® B AV AP 1T, B F JFANE FAFI U
B @ WP ol WA Aeoly felvglAE 18 2 Aol TR Aol
gol WRe WAASS A F A FAS AE 9k Aol A2 F
B7zE ve Azd WAA 94l E1 Z/FA vt ooz 2 FAE A4d
HetE RE A 940 5 o] ofum, 1994d =2dA AR 19959 1A
3 o] %A (instability) 2 A4 AL WE}3 gk AA FHNA A8
= AERE 29de o NAASS FAF ARE A n gl ANLAA AW
e AQ5AL 1 Aoz BYHAT 253 T WIS FIEE
287} gk
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4) Zd JAEFo 8 YT AA
u5e 2E 2 FA FEE 9 WA S-S SMF, IMF, OMF9] 371A12 FE319 1
A3 A 540 w2t A A7 o] A g UEH}E AL BFHoF 1 ¢
on FHe HIF WAL FERA2Hd wet ouR dte] BAHE IS At
of P EE FRIEE Hojglh a8y KBC 200590 HEFd 23 FAAA A
STl mEHY JA gom KBC 20057F vFe] IBC 20008 2722 3t AR
AL ST o U HEF WRAATS 33 2ol AISCIAA AA T B#Ee adz
Eddste AL AgsiH &5 AFE 539 AL APt gt
- 54 RWUE FZ(Special Moment Frames, SMF) : 0.04 radian ©]49]
FHY gy
- SR WE ZZ(Intermediate Moment Frames, IMF) : 0.02 radian ©]A+2]
TS FE
- ¥ EWE FZ(Ordinary Moment Frmaes, OMF) : EA3 WAAA ¢lo]

AAAA stz A4

B HFHF WAL T AgEEE AA

2 Ho AAE HIF dIAMT AFEL AISC "Seismic Design Manual” Part
I-Qualifying Cycle Tests of Connections ¢ Appendex S "Qualifying Cyclic Tests of
Beam-to—Column and Link-to-Column Connections” °ll A|A]® SMF, IMF B-71% =

WE PR TS % WS Wbppes Agud, AdA9 Be, AgAe)

A, AP ¢ FANAST 2 29 AgEe 3o Add Fue 32 2 @
ATz B-71% AR T24% L WSS BAE 99 A4eE 4+ UL o=z
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@ B4

@ 4¥el ¥5H 27
57k Al AgAe) BAT sl e AN 237 BADY,

@ AFAE H& 3 N9 7150 B} HFaHo]of sir},
® 2894 =¥& 3
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o2 AA3FY 93 &I )R SEE minor, moderate, severe, collapse?] Y] S AE
TR Fostn 9ok o] WMEL AA I 7 e AGd g AdHE A5 5

o
A3 A% FASEATY AL nAte] AGHoE TY SYRFAAE B
el A4S AAdE NPT 4% Piud YA AT JTF WAL

[e) f=]

nZe gEAY A4S B/hPEo s UBC-97% FEMA 273014 Aldtels 128
T JEEY AT H/MES 53 AdAGY JEFE AT EUbiRe 1E
st et

@ UBC-97

UBC-979 M= AAAE=7 ZAAG vla] JUlHez @ T AH9 725
EE R WAAAE YA ARE AJAFE FAEstn YA FxEY vGA
Wy 583 dAdE HEFAAS 52 AAAGY RS agE AHEE A A

UBC-97 A= 98] 9% 35 thsle] Pushover A& F335te] HATHATGH
VDol AdsteE AdAste], AW uDE stE-99 #A 4 2118 &3 38, H

RQ=Vy/VD, Ru=u0/uy <A 211>
714, RQ : 2372 %= AF, Ry - 9= AF
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Force

Hp u,

Rm
<a¥ 21.20> 335 e FERE I-19 #A

@ FEMA 273
FEMA 273+ A9 ExdaY 21218 Aty 2 22X wigojr] BAeo Wy
ol I AFAE UEFHF=AE AEFoEZN ALY A5S Hrkstn Yt

Safety QAN HAE HESIZ, B} 7|FNAY 2437 IAZLL A vl
sto] <A A-E Hr1gel. E3E Collapse Prevention ©AE Life Safe @AM AE
el TU3 ¢AZ ASHEE AYslo, BE B4 2A43A Ao AIAXNE S

e Ao ARE Bqste] 1 F2E T HERY WIS HrlsiA gk
FEMA-273% ATC-40014¢ AssEe &332

I0(Immediate Occupancy), CP(Collapse Prevention), LS(Life Safety)¢] 37}x Uizl

(¥ 212122 Y53 o 2 P EL dE AEFER 3§ 39, &

AL o g As £ vt FEE0.

Oeoupancy

SR

Base ShearV

Safety

y

Lateral Roof Displacement A
<Z¥ 2.1.21> FEMA-273% ATC-409 As+E MEx

ol’4¥ 2ol W= UBC-979% FEMA-273% X 728 E& JFH W4T 3
7Rl 3 Adsta gk 28y Ao ERAAE 57 B A9 ARH B4
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(3 ALE WA BAPE AA

s ¥ A4 AEE WA BAPEL olgstel T A WANSS WA

] 2 907 22 A2 AP FHAAN) A% Py A
2349 s BPez Uy 4 dth AAE AP AR =¥ WL Y A7
oz AgHE W, FAE 484 YAAA Boplq AgAt AEHA WIS

H7EE &), A AA-HeZ o9 glo] F7MAA-FX=(Equivalent Single Degree—of-
Freedom)®'g o] M= glvt. ol IBC, Eurocode KBC ¥#% ol o yzte]
FAME FEHOZ A43ta oy HAZA AES HAF WHAdSFAT FHEHo
g}, o] F#ARE FEI FUHEARE YHS 135“:’9] 5301] of Jg37] ¢3A
B dFoAe olelel 22 HdE AL

Nzde] H4F HARNE T4 89 ADE dFs7] A=

AN z.:(l)- U pox <}3} 2.1.2>
o714, ¢ 12 Z=FH, umaxe GAFE A28 FYFHEAE YEdT
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8 :=(& =2k <2 21.3>

Q714 hit i 29 228 YEhATh

N
2

GAHFE AAE o] &3 S dAdHe R st 2AE A st olF
gog B} A FWUAY 438 BHHS AFs] HEA, 29 21229 2L @A
f% (SDOF) AA < GA-fE (MDOF) AAY #AE A8t old digh Bt 24
3t W82 (Jeong and Elnashai, 2006)o] YEY Ao}
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M5.0R9.2 5.0 92 Ag FF G5
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(4) RERHEZZ (Ordinary Moment Frame, OMF)
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B 1SO/TC98 EZ3} 3¢

(1) ISO/TC98W ¢ #+3}
SC1W¢ WG(Working Group) 2 %F3 &%
~ WG] Terminology and symbols
- Revision of ISO 8930 : 1987 - General Principles on reliability for structure
list of equivalent terms - Vocabulary
- Revision of ISO 3898 : 1997 - Bases for design of structures - Rotations
- General symbols
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(2) SC21¢] WG(Working Group) ¥ E&3 &%

WG] General principles on reliability for structures (ISO 2394 : 1998)

WG3  Statistical Methods for quality control of building materials and
components |

|

WG6 Assessment of existing structures

- WGS8 General framework for structural design (ISO 22111)

WG9 Serviceability of building -against vibrations (ISO 10137)

WGI10 General principles on the design of structures for durability (ISO
13823)

WG11 Genenral principles in risk assessment for structures (ISO 13824)

!

|

(3) SC339] WG(Working Group) ¥ E&3} U&
- WGI Snow loads : Determination of snow loads on roof (ISO 4355 : 1998)
- WG2 Wind actions on Structures (Revision of ISO 4354 : 1997)
- WG4 Accidental actions due to human activities (ISO 10252)
- WG6 Atmospheric ice loads on structures (ISO 12494 : 2001)
WG8 Actions from waves and current (ISO 21650)
WG9 Seismic actions on structures (ISO 3010 : 2001)
WGI10 Seismic actions on geotechnical works (ISO 23469)
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(5) 238 E Cone Failure
T ZHolER RE AGHE AFHo=Z 13 ZIYEY Cone failures= 18 426
_]

o ol 45 WFew BARYE /AL 2AZ &2 Ytk Cone failures B B
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t, 24397339 FA(mm) t, 2 Z¥x9 F7(mm)
»  TA 788 F7(mm) H, 3 &% ¥°l(mm)
z Y| X 4*(mm) A H,—t,—2x

(3) 239 E Cone Failure®} Perfobond
Zag e AIFHY o3 BAsE Cone Failured $HZEL 142177 Zo] &
o] BYdA] 455 Bgoz BydAdy sAsgon A E Cone Failured] o3 2

Aske g2 442175 2o

5
Prone= 75 VEX2(y2(L—w, }' < 1)) <24217>

Perfobond 3= $AGZHAd 4" Zag e "o (Oguejiofor & Hosain,
42.18% 2}

=
)

>,
flo
>

1997) 23 E 9] Cone Failure 3

P sotona = 3-31nd’ /f, <2]42.18>

4 AAE
FA4ER AT

9 wHe 44

SINE

B o
T —
¥ T4 73

@D Case 1) Z3He U=

4z+3t, b —w, w,—t H—t
. 2 b c b b P y3 (4 )
P ictdtine = Ot + <2]4.2.19>
yieldline c( bc_wb + 2% + E'rp_tb b_tp =3 9
t b —t
TR S )

2+t A b.—t,
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® Case 2) £33 E Cone Failure W #

10
P = 1o X (2T, % ) <442.20>

2Azte] s WUEel B JEAY #5¢ UMEH Case AZAYE Cone
Failure)?] W&@o] Case 1(ZA@He gEYHe YarRt) == AL 93 4 g}
wW2tA Case 12THe Case 201 93te] Wgo] e Aoz AUt

<¥422> FEUH v

SH-1 246 44852 332.68
SH-2 192 44852 332.68
SH-3 27115 44852 332.68
SH-4 2235 44852 332.68

3 W7y EL 38 E Cone Failure®}t Perfobondd] 93t s3] Fo] ZFdo] =
HyES v Aoz gusigen a2y 242213 2o

= o2 LR L i <214.2.
P,= ot b w,,+ 2:v H —t, t 2x+tb+ A a42.21>
(,/ L— w)2H)+331nd2
3) d=FHolE 3 WAUSF & U4
A=ZHolE HFF FAWAYUEL B 5, d=ZolE JEY EE vy
d 3IHA REZ B F glon ¥ FEY JdeZHolE HIRe Ad=EPolE FEY
AEFE 7x2UE 2 44 58] FHolur EE 498 L FRUEHL o dAFH
o] mekate] HAGAHA AFS vt 4ol U AL d=ZHolE HYAR B F
E ygy], deZeole HiHe] dEZHolE JE YHy BEE FH ydy F 37

e

(1) A=ZHolE HIAF H 5 =gy

AISC Seiemic Provisions (2006)9lA &3t HATHE «] o 43dE582 RyFy2 A9
o o714 Rye & 3HSHA 388 vlojtth. (Fy=36kis(ASTM A325) =
235MPacll 93] 1.5, Fy=50kis(ASTM A490) = 325MPacl] dis] 1.1) Fy= ZA 53



M, = C,RF,Z <24.2.22>

Mpr = 2438 A A oA AYEHAE (N-mm)

Ry = #4 &288 Fydl d4de 35829 u

(Fy=36kis(ASTM A325) = 235MPa°l i3l 1.5,

Fy=50kis(ASTM A490) = 325MPacll W3} 1.1)

FyE 539 & ZA9 Ha 7 zo|th

Ze = 24 A A9 A4 DHE AT ()

Cpr = & @%MEM %‘ﬁﬂﬂﬂ B 25 74, 9833 st A JEH

iRl BEstA EAHUA Fo9 Cpr g2 442235 2o

F,+F,
— u ]

= gm = 12 <24.2.23>
Fy : ZA S5 we A" 4 F54x

Fu : A S5 we 3Ad 4 A3ug

(2) d=ZdolE HIHF d=ZolE & =

@ 4-bolt extended unstiffened end plate 2 A} =

A=ZdolE FA4 FEA JHeE <I2H4210037 2o, AAZ=E ol A3
z}

SM,= b, F,, tf, <24.2.24>
v,= 2 [n Db |- 1142 [ha et o)) <H44225>
b4 2 1 sz 0 Pf 2 g 1\Pri 4.4,

S:% b,9 $,=0.90 Note : T} Pfi > so|9, Pfi = s& A&
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®@ 4-bolt extended stiffened end plate %
deZHole A4 FEA Jele 29421279 2o,

=9

OM,= B,

2
pr tP YP

d <s)¥ 3%

b[. (1
__r
53 _hl(Pﬁ
d >s)d 3%
b7 (1
=3 hl(Pﬁ
= b,,g

&,=0.90 Note :

<3™4211> A=ZTHCIE 443 &5

il

1
2s

1 1
oL
8 S

4 <)% A3

By

&

-

£

!!;

i

o

™

<1984.212>

ol

qHek Pfi > sol®, Pfi = s& AMS

.

"33

AAZ=

)} +-§- [y (pyst8)+ by (A, )

+§[h1 oy 8)+ho (s+5,)]
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® 8-bolt extended stiffened end plate 2 AR =
deZgolE PA7 FJEAM deE 2E33.13¢ zon HAAZE=E ofde 43 Z
o},

SM,= P, F o t5 Y, <242.29>
d <s)d 3%

S ) S N S VR R

<214.2.30>

b 1 1 1 1\], 2 Dy 3Dy Py 30|, o
_ _P il o il d _o
}p— E‘[hl(; +h2(—i)}:)+h3(-p‘_)+h4(;)]+5[h1(8+ 4 +h2 pf0+ 4 +h3 pfi+ 4 +h4 s+ 1 +pb +g

) ,
5= 5 Vb9  &,=0.90 <214.2.31>

Q o] e} o)
(de<8)a] 35 d >s)d 2%
by by
o] l-soﬁ
LN EN - =
3 Ps I vc% »
Do 4 3 - P
g By i <y WO l;ﬁ
- - s P~
S i Yl % e E3
by » ' L N - ot
2 - }! oy
by he 1 b ~
= .
1, S e
ofs
L. B'E L ad
IS : :
oile

<AP4212> d=

]

dolE 333

ok

X
L

S
oft
=

T

&M, = D2P, (hy+ hy) <242.32>
&=0.75
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\

<1¥4213> EE 35 Ed

@ 4-bolt extended stiffended end plate A=
BE 359 0342145 gon AAREE 21423337 72t}

M, = P2P, (hy+ h,) <214.2.33>
$=0.75

]

¥

<I¥4214> EE 3524

@ 8-bolt extended stiffended end plate 2AZ =

EE 3529 3842157 2on AAREE 242343 2},

BM, = B2P, (hy + by + hy+ hy) <44234>
&=0.75 '

<1¥4215> EE 3FE

(0
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sle] H, 715

o o&
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S

24

Aol uh
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)

3t

S

A3
ai

3l
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S

A&

]

dol RAY Hu

S

< 19

o

(2) d=A 2A

3t}

3

Ao AdA A&

% )
ol
0 d-L
© o=

deel A

gt

Aol GolA A= 3%0]dolofok

ol
H

FT

C

§-l.

o =

o

uze]
<
o

<2]42.35>
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AC
E.,=E+04E, ) (MPa)
A71A, r, = G G2

r, = 2@ 9E 23
E, =348 AF
E, = 73984
E,= Z3JEQGAF
A, =73 das
A= Z3AYEGEH
fao=TAYUERFEE
F,,=33dES3A3R 357
F,=233d870x
- sE&YEEE:
A7l 4588 e ZI3YE A FHF
KL
- case 1) — < C ¥,
rm
1, KL .,
1- = (—=——=)IE
-5 &
F = -
e §+§( KL _l( KL 7
3 8Y C° 8Y, C

KL
- case 2) —> C. ¥,

Tm

_ 12IF E,

23(S2)

m

A7 ¢ BAATH (=
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<24.2.37>

<2]4.2.38>

<24.2.39>

9] JE4F&HE Fee o3 Zoh
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<A4241>
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Y
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oo 7o
D = 53
il T il
o Sy o
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a o oy it
53 N W
A e I
0 R RO m._l M
i g < 2 o
" o Mo © -
olo <t —_ i
A W w djo
o M w R "
Gy
- v L T
"3 I M
=) =) o my X N
wr,_ e il e R wm
EE R 2T uw
0 — ; .~
SEERLT o Se T oa
i - TEEE g
R A N N |
B o W) ) o =) W :
N N oo —_— oo ny
oy i ol A N N = "y ™
§ sEmMFcCc : ~ 0 P
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<24.2.42>

D AAL FEZE (i), £ FIAYUE SAZVTY HEHSH (/o)
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@ FHLAGTHEE (£)

ZAYE FH ZAH 71T AT HEE ZTIYEY AGAHIYS FAS L S
Zol ARt ot AAg AMde] 8 BFeoe ZAYEY AIAILS nElT F ¢
o}.

F,=0.4F, <24.243>
A7VA, By ZAAY FEZE (t/a), £ SAYUEZD ZB7I59 43T (/)

@ FH 598 v 74

—case 1) 3 4S5EE e A%

ZAYE 7HH 715 242449 U A#AA L qFeor o)

fc Cm:r: fba: Cm fba:

(=) + . + . <1.0 <214.2.44>

}Fc 1— fc sz 1— fc Fby A

F,ea: F’ey

o 7] A,

F, : 232E 243 8 7159 JL4EF5SEHE (t/an),

Fp.Fy, * Z3EYE 23 ZR759 AEHLHE (tf/en)

CotCry - BHER T W2 BAASF

Cn=06—04(0/05) TIRY, 1Ml => 0] Ol M/M0 FIEE BEIE 4o (DF3F, dZEY
o (-) FE4.

F'F, A E Z#AVF JLadd=sY

12 s, <2)4.2.45>
© 23(EL o
Ym
f. 0§58 ((=p./4,)(tl/cr)
‘P EEA @D
A, 2 ZFATe] 9EA (o)
F . Fy, 0 B&9 (tf/cr)

flr-:%/‘sisz’ fbr:%/‘s‘y
M, M, BEAE (tf.cm)
S Syt AARES] GHAST (en)

sz’

Cina 1.0 Cony > 1.0
> 1. > 1.
(1- ff ) (1—L,°)
Fe:z: Fey
- case 2) 3 JQAIHAS = AL
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wHE 3 of
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ial——- O™ ; 5 }\‘14.2.46"| ]’H
J’} ]

M

<214.2.46>

<10

Sy

fe

I Tw

Fy

B, F,

P,/ A,)(tf/crf)

AAeY (=
D 1AE (i)

fe -

£

H
ifa}
_WV_

el
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® 7%

%0 %0
w__ by |

¥

IEE>

#4217 7159 AA
<2 42

4 A5 44
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oA 77
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H' My +Mp,
H d—tf
A71A, v, 0 FI (em)

H 1 71FY ¢EF] (em)

MpMy, - 716-H HAPFo HERE HeEHE FRVE (tf.cm)
d: AR Z(cm)

o B ZWHAY FA (cm)

v,=0.0003/F, @ EITES] FHLAGSH
fo - EIAYES HAVISAE (t/cr)

i - ABAAA ASole 22 =@ 403}

V'Lz

< 1.33v,85 Ac+0.33F, A, <A4.247>

1
5
2

2948 Agle 22 wg g0l
f

a—
D: f4373A A% (cm)

B 43738 & (em)

4, 23YE FE 99 (af)
A, ZBREY EdH (o)

F, 0 AR 8438 x (tf/ar)

- "@rlEsel W@ dgdE 2 AriskFel dd dAduiEe 133 w2 g HES

- FZ B Fol U2 A% FF B Fo] OE A% gL og 23 2ol o

2 20 A48T Wt 1AY AAR HolofzAL AT Wi} A& &
o} B Fe] Rolsk arkq =AA obA tholotmAe] FAEs}
= 119 delolzgoz AFste Aol ARE AUAA w2
A3t} 9% 2 #F tojolzUel A9k 249 PololzaL AAFEAL o
. .
3

9}\

d 2942185 Zeo] AAE Fof 179 tololzAS AN

of dadolzn B & ok
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e
N
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g v- vy
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o,

>,
o
rld
X,
o
£
ol
o
i)
M
rlo
ol
g
o
fr
£
(i
iy
o
o)
o,
ol

- case 1) Z713k5 dlshd
v :i' Mp, le Mg,
I Hd-t H dg—i

. 2.
Aegdel A% ﬁj=dlf’f <4
1

< 1.33v,0§ Ac+0.33F, A, <2]4.2.48>

— case 2) @7|3tFel disho
A7l digk Addulge] 13382 3t HEZD

2) WY AFAE A

=

oK

37

(1) 7N
Za71% U Z3IEE FASI] Ad b3 AHgd digtd Abded HESH A, AlFA
A5 ZAs FAEREAY 598 EEF gt}

D CFTE ML (AEFZMNS, 34, CFT7I5 9A %)
@ AF#FYAA (HABIAAAE 23
7N

@ dAd92E ZIYE AZITF M9 AA AH

@ ZaHE] F # AESAE

® ZHAZTH AFPA

® 32 E FAd & ZFF 5ol WAAF

@ 23YE FAITE (FF HAEITE, 493H )@ EAR)
ZaEY d3 U 49 9

@ Z# 122 AE FHFe], TAF 2 A A, AA 4F

O Z#75ole EagE S 75 Fold dig FE 2 $3 =0
O F2FYLY AH8AE, 239E T T B A2 HY A=)
@ CFTEA #HE At ANEZEH FE

@ AFEA

@ CFTZ# A4

® Za71E9 xR HwH

® 27159 HolaZdolE AA Wy (ZFE SHLY T8 £3)
@ SAYE T3 F o3 FAAA dAEE
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FREES)Y AAd @ AARAE Bed 2o YARAL A= =8
A7) 98 FEA 27 244 BAE A} 2e BE §3¢ AR%E vany
e AgET

d <s)d A% (@ >s)¥ A%
b %
.i 5 fi ot
& :& 3[;'0 . e 3&?
. aEtl e
he iy g
b W'::' by -
*’—»\‘lg \‘S’
. ol
A Dy sise
(a) 4E (b) 4ES

<3Y4222> J=FHE 4 FED IH

o] ¢ BRI Jv F424~72 A=FHolE IS 4E, 4ES, 8ES RHE Jd=
FHolE HAFFol i oJHF Prying BEE RHE FE=Ex Qe S LU 84238
F 429¢ dASE H BRAE V|5 F9A RS BAE JF F4A A=A A
FAE A4S 23T dESHOE A4 FFE ¢Mpl2 AT s I RelAM Y
FELD FHe m2E 959 B¢, 7P 959 BE 47H 539 8 M ke
AF BEE E25H SAHE s& HAETh ©F Z Ui A (pitch) 712 Pfit AH&-H
olJTHH, B ZAA A AUA ¢te] BEE o Aol £ FHFAL IAHA H 5 U
9. 2EEs gref Pfi>sold A=EFHOES] AZEE AU #, Pfiv so 24 o

2) 2AGA

&3 22 dAE BME/AFESE dE BEJ YA d=ZHEE HA] A
st FrR AT wroF HIEIE HE/ARNET v A 194N a7 EHE
HAYPE EAE Muct =X o285y ZAAH Ao vt AISC/MBMA Design
Guide Series 16(Murray and Shoemaker 2002)°l4 A HAX+= digteozA Alg"E F
At

4E, 4ES, 8ES°l tid HEF IS 19422344 BHAFI At
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“ Bt -
g&j it ,,ugm
B « 2. &
he hy i
B,
£
_ Sy,
g&! ¥
] ol S
N
(a) 4E (c) 8ES

<294223> A=

(D) d=ZHolEs BEE AF
g 2R 7|%)e ar|E 2R3 J|SHAA RAE Mucg AALSL)

M= M, +V,L, <2]42.49>
M,= 1.1R,F,Z, <24.2.50>
4714,

L= 715sHe2 Ry L3¥A7A 9 A=

ot
o
rid
i)
i)
-[u:
=
w
00
5
&
(o,
—[o

R, = -TLXﬂX“] HL: FEFE g 4= d8 Fxv]
(Fy= 50ksi¢! 4% 1.1 o]z, Fy= 36ksid] A% 15
(AISC Seismic Provision, 2002914 =)

= Jg" Ko Zol

HEF & T 7HAE Adstn 3P4 (g, Pfi, Plo,
o AT
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O 41 B HEF A B-5E, 4ES)

2M,

uc

7®F, (hy +h,)

dbReq’d:

@ 87 EE HFHA
2M,

uc

7®F, (b, +hy+hy+hy)

$(8ES)

dbqu’d:

42513} 42528 Pryinge] fle
= Hela, 9714 EHE Muc

(s

}\
2)
FEE

@ 4/he BE HIFE, 4E9)Y

@ 8o EE HIE(BES)YU
M_=2P,(h,+h,+hy+h,)

np

(o)
FS

A=

q71AM, Pt =EE

T Azt

- 304 -

Mn
2]

AZZE(ASTM  A3259]

o

np<= a '6' = }‘] 7]
(factored) Zte]t}h.

J%

<2]4.251>

<214.252>

2}‘_]_—

90ksi®t ASTM

NG EEL] FAAA A

2E A5

31 pryingo] 9l &

<214.2.53>

<214.2.54>

<2}4.2.55>

<214.256>



Aq71A, & = 0.75

b = 0.9

Fyp = A=ZHolE A7 35 A=

Yp = #334~690A4 d=ZdolE FEN WIUEF A

2 42562 Ad=FHolE FARxol diF pryingel ¢l EBEE RYUE Fx9
111%(1/09 x 100%)SF T34 3tz 2T HE Jd=ZGolE FAS AAGEE 53
o}

LTFHE FEY gE & d=SHolE FAS Adsic)

ATt B ZWR FL A4t

F,,= Mo <242

fu_ d_tfb — 4. .57>
d=29 &

47198 BEEZ extended¥ I ¥] B Jd=ZHolEME)Y A3 (extended) B89 A
8 Aa(H)E A4tsi

o 3
F,, /2= ®R,= $0.6F, b,t, <214.258>
3714, ¢ = 0.9

bp = A=EZHIE F

olN

ek 4 32589 FEHE WESA RS, WEQ YiA A=EFoEe] TS

7Y,

471¢] BEEZ extendedd 2 H|BZE d=ZHolEUE)Y &R H(extendted) T8 A
@ 33 (rupture) A3 (H)E FAEH)

F, /2 < ®R,= $O6F, bt <24.2.59>

q7]4, ¢ = 0.75
Fup = d=EZgolE FH& AAAE
An = 123 FHE& A8 o, Jd=ZFolE = [bp-2(db+1/8)]tpd £9HA

db = EE AF

whek 4 42599 ¥5HS BESHA RSW, #EY YA d=ZdoEe FAE =

ZHX 2o
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ok 47) BE9 A= d(extended) ¥ R7ZE FHIFUES) EE 8/ EEY dFH
i (extended) ¥ RZE HFF(BES)E A& THY, A=FHoE BAA(LEZY) FA
£ A3ty B EAA G A= olE &4 BAA(SEZY)E AT

&

F

ts,'req'd: t'wb (7;1@) <}—\—} 4.2.60>
ys

o} 714, twb = B EX(web)<] 7/1]

Fvb - B 429 B9 34 FE 2

Fys = BAA(LEZY) A89 %‘ﬂ%l H4 5 &9

B WAe 249014 BRA BLAZel et Adsolo Frh Ak} BAEA
Eo) 3 422 PAN] skl e 2 -4 N1FL wEHof Bk,

< 0.56 £ ¥E ¢t > 1.79h £y <214261>
: - F s — st Ev ki
o714, hst = BZ4A =0l

N=E = R
ZHolES} %o Uiste] A=FHOEE LEAF]Y] %’oﬂ AA ool I, B EE
CJP 4% 3sive B Zdx §dd HAFT & ot wf 23 FJE F
9525mmBtt At CJP $3 2 BRAA-A=ZHoE & A& oA ok v} vk

=
N
-

=
Ry

JHEE,
V, <R, = ®(n,)F, A, <24.2.62>
Aq71M, ¢ = 0.75 '

nb = ¢+ EW;A), 4ESQ 75 47, 8ESA 3¢ 87lolA BEES] &
Fv = AISC LRFD AI'"A(AISC, 1999)¢] & J322%H EES 3AHG Z=
Ab = BE ¥ HdEF

g wEsA Taw, BuY Fu BEY AFL F/AAG,

whol 4] 32629 $54
= Zdx9 BE AYftear out failures FASHH

Ad=Ed ol ES 7]
V,< ®R,= (n,)8R, (}ZBE)+ (n,)OR, (IEEEE) <214.263>

oq71A, ¢ = 0.75
ni = ¢HE BE F(4ES} 4ES HEHF<9 A 27, 8ES HEHF A5 471)
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no = HIZE BEC F(4ES 4ES FEF9 A¢ 270, 8ES AAF 9 A5 470

Rn = Z}7}e] BEd) st 1.2L4F, < 2.4d,tF,

Le = 789 2AZE JdFF 739 BA® EE Az BAE Alol9 clear
distance(e] 2 A &)

t = Ad=ZYClE e 7T FAAY 74
A Age] 3719 H42 A9F A=

&
Il
r&
(M o
il
o)
o,
[m

Hor

rlr
N, o
offl
i
=

(2) 715 H(side) A7
2 FE dsto 71 FAAE S

11180,
tfc&q’d: W S tfc <é']|4.2.64>
o714, b = 0.9
Fyc = 715 Z9A Age Hrig §2g4
Yc = ¥ 426 B 427228 v 3d 75 TAA FEA ¢y ¥
tic = 715 Z9A FA
kel 2] 42649 RS5AE wEIR] 234, 5 ZUE ZSTHAIIAY BR B A

(Continuity Zdjo]E)E F7}gch
15 ZA4A F$ Y=

ghek B AA7} FIETHE, 84267 42725 EH wEZE 7
Ao R A, A 42649 FFAL FAHo ok drh

web 715 EBAX @ Fel gt mPAt Wew Holdohy, 7R uRA o

7% 494 2 A BEe g2 2o

SMy= D, F, Y, 1}, <2]4.2.65>
aYEeg, F5% 7% 24 e g9 2o

SM,;
BR, = e <2]4.2.66>

PRnS AH&3o 2 A, A dA Uld 2FHE 3t5(force)E 199AI0A ZA = o]z
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.
B EAANA ¥ BAE 715 2R R AT BP FAPES 2AGTH

e @F=Z4A .

@R > F, <A4267>
®R, =BG, (6k,+ N+2t)) F 1, <24268>
4714, ¢ = 1.0

Fyc = 715 B¥ AR 979 ¢5 ¢9
twe = 715 H5 57

= ne) F
tth = ¥ Z#A 574

&R > F,, <214269>

Ffu7l 2452 o, A7t 715 E(end, vlTE)e 25 H dc/2% Z2AY & o,

@24t \/EFE, .
PR, = - <214.2.70>

Ffu7l A 45014 u, A7} 715 Zlend, P2 2R E do/2sh A,

P12t \/EE,,
PR,= -

<24.2.71>
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(Continuity &

H 4= ZdX A v 7]

offt

e 9FF7A
R > F,

Ffu7} &= o, A7t 7%

¢ EF 1
@&=¢0.80t3m[1+3(é—v)(tﬂ)1'5] —iﬂ"'—f <214.2.73>
(s fe we
Ffuwl A&5Ho2 o, A7t 715 E(end, #F7E]) 22 8E de/2¢ 2oy,
N/de < 02 ¢l A2
¢ EF, 1
R, = 0408, [1+3(3)(2)] e <24274>
(4 fe we
N/de > 02 ¢ A
EF,
TR, = BO40L[1+(5 0. 2)( ey [ de <24275>
c fc we .
714, ¢ = 0.75
N = 3 ZdX9] FA 2FH(groove) £ B leg I7]9 281 ¢33 A
dc = AFAHA 7159 &
Web BE aFEADR> F)e BEGA oW, JF 2R w3 ZhoE
(Continuity Z# o] E)7} &g 3t}
wep 15Ee] @AgEe st ng FaolEs a7HelUYY, 2F BEE g
3} g}
F,= F,,—mindR, <A4.276>

] s
gl A2, 4

B EE ZYRY FL2 FAX At oFAH, &
2} Abol o] o] AA g
< RS R4, 7T BE R FdHoE
B8 &(crippling) ZEE FAMg
<2]4.2.72>

E(end, "lFE) 228 dco/28} Z2AY & U4,
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=

& 714 mindRn = 159A % %?&1 A #), 162AC01F B &), 172A(F BEF
AZ)9 5AACIF BH AEoE RE AL AAZE ook

1% B AdEe Ad FEZE9 FHoE FHF AEE FAEE 08 B2 AR
2 47 93ld, RHE HIFRo AL AISC Design Guide 13, Wide-Flange Column

Stiffening, Wind and seismic applications(Carter, 1999)¢} the Seismic Provisions for
Structural Steel Building(AISC, 2002)& #=3}2).

(2) 715A 24
71SAY A EE=E 21943245 2.
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<a¥4225> 1A A BEE

(3) 44

Jd=ZHolE FH, EE AF, B9 75 343 AEH 549 25, 24 =2dE 7
% ¢Mn< vt ZE AAE AEste AAHA A
@®© % 4253742504 EFE A& AHESt d=ZEHE 3 A= ¢bMpl, 715 E9
2 3 2% bMcf9} pryingo] §E EE A7 33 (rupture) ZE dMnpE AAHg+
o}

@ Y3 2ol d=EZTHolES 7% ZdXR FAL EE e EZYPoE F
Z X2 715 (behavior)& Z A3

Jd=FolEY A

ek Mpl > 1.1Mnp — F4& ZHolE

kel Mpl < 1.1Mnp — 82 Z#olE

71 EAAY B

wkel Mcf > 1.1Mnp — F4& Z 49X

T Mcf < 1.1Mnp — $FS Zd X

ol d=FHolEY 7T FRA FAE EHOIE A% (bebavior)Z2 EHF AT

i, 4EF 2AZE ¢Mne pryinge] flE BE 2% ¢Mnpst 2t}
< ZHolE A% (behavion)Z T HA
[e)

ol
re
i
(&3
2
=
=
(0]
e
A
Y
i
>
>
oo
)
lo
f
>
N
i)
4
o
H
rir
X,
[
ok
-{¥
52
£
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® gke ZHolE A%(behavior)S Role AE=ZHoES AEE ZAAS 4 AA
£ AISC/MBMA Design Guide 16 Flush and Extended Mutiple-Row Moment

End-Plate Connection(Murray and Shoemaker, 2002)l 4] A}&& 4 9ith

@ ARAY

o714 A" dA 2 AR E Parker and Morris(1977), Ghassemieh(1983),
Morrison and others(1985), Tsai and Popov(1990), Ghogarah and others(1990,1992),

Abel and Murray(1992a), Borgsmiller and others(1995), Adey and others(1997),
Sumner and others(2000)2] 28 53t dSHAAD. JAFH 4 dHFe 4%
730 wat 2o, A FA HYE Hojd Fag wste 9y vy EH
o 4L & 4 Ju. HE/AD HL dste A" ¥ A8 vt

X 503 # 5194 2 AHgol dste] RoAFa ot

- 312 -



<FEA423>. 4709 BEZ dA™(extended) B K

b,
gv
————;ﬂ—w-- 2P,
i Y e . 2})‘
By, By
OMyu= P, F,,t. Y,
b 1 1 1 1 2
T 3 =2 — _— —_ A
OJ.L——EE-“O]E— Yp 2 hl sz+ s +h0 Pf 2 + g hl(pfi+s)
s= % b,g  $,=0.90 Note: T pfi > so|E, pfi = sZ A&
BE F3 OM,,= B2P, (hy+ hy) &=0.75
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F4.24> 4709 BEZ AGd(extended) B A=FHOE HA A= 29

be
s
e 4
. PR R -"~‘~=.g$ ! 2P,
*: «’I‘ g;; ‘ 2‘;3
o Yo T Mee ' By
By i hy
\5\“9 L ,
N
@]llplz @bﬁ;’p tp Y
(d, <s)2 3%
1 1
Y,= 2f’h 141 S+ 5ty h( ;+8)+hy (d,+py,)
Jdz ’ Py & Pfo 2s b ¢
ZyolE (d >s)8 3%
b, 1 1 2
= h1 _P;_‘_ +hy —+ 7, + = + hy (py;+s)+hy (d,+p;,)
s= 5 b,g $,=0090 Note: T pfi > sold, pfi = s AHE
ZE 33 M, , = 2P, (hy+ hy) $=0.75
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<$#425> 8¢ EER A d(extended) B A=FHolE HA Z= 89

B by
% 8
it e B ¥
s iy
2 i kS \
’? 3;: . ” ’gf
4 5
‘( » ® ) *
B .t lhhzh L2
s _ ! h
ole e}
ele Sl i
sle sfle
sile .ie
. 2
451!41',,— b, pr t, Yp
(d, <s)d 3%
b 1 1 1 1,2 B, 3p, £, 35,
-7 L ITIL S SIS I N el i) ) il )
o Y= h 2d,,+h2 7, +hy Pﬁ+h4s +ghlde 1 TPt — g Pyt S hys+— g
%—Eﬂc’]E (de>s)%1 73"?‘
b, 1 1 1 1. 2 ¥ &3 3p, P, 3B,
=Py - — —_ -1 4 b o . -5 s
Y, 5 hy . + h, P, +hy Pr +h45 +gh1de y +hy Py, + y +hyPp+ 1 +hs+ 1 +p
1 . . _
s= 5 Vb9 =090 Note: % pfi > s, pfi = s AHE
EE 339 | oM, =02P,(hy+ hy+hy+ hy) =075
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<3F426> 4719 BEEZ dFH(extended) BF 7|SZTAA ZBE L9

OMy=b,F, 17 Y,

b 1 102 3 ?
— ey 2 RN sc €, 9
Y, 2hls+hos+ghls+4+hos+4+2+2

s= b9 @,= 0.90

N | =

fz

N
oft oy

i

=
A

OM,=,F, 1} Y,

b 1 1 1.1 2
fe, L 1 R R i
5 h, p; + Ps,.+h° 5 + Pso+ ghl(s+11,)+h0(s+Pso)

17‘::

s= % Vb9  ®,=090

Note : 9FeF psi > so]9, psi = sZ AME
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<FA27> 8/he] BER

A9 (extended) B 715

FAA

B be
S )
P 8
¢ z“’
. Pst
Py _Pe
S B
h hy M b
h v
3 he by b
. =%
[
- OMy=&, F,t;. Y,
T o] bfr p g
VAL Y=—="h ——+h + h 1Bty Lis+h, + +h + +h (s}+ +y
ZYx
=34 s=%,/bf,_,g &, = 0.90
OM,=d,F, 17 Y,
b 1 1 1 1 2 P, 3P 3P,
=Jep 2T4p - 4p = 244 il el by p2
07} = b +h2Pso+h‘"’ Pm_+h4 s +ghls+ 1 TP TheP; +h4s+ 1 TRt
1% 1
= o1 $=5 Vb g &, = 0.90
=9A
Note : Tk psi > so|9, psi = sE AME
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127

70

467

19

194

381

152

ol

92

914

311

32

203

70

70

10

152

19

270

152

137

610

19

32

127

32

254

102

13

2170

178

114

1622

160

32

g 8|s|8|8|e|2|3
¥ 8 2883|858
B2 < g 288
S| 8|8 S22 8w
SHECHE gl |88
R 82 |8 |2/88
S| owl | S N S ST

b,

by

by

d

by

dy
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4) d=

il

dolE AE W7
(1) AR AR A 3

o] ;—‘1;‘%3}71] FHASS FAsHA 371 A3t
problem< °F7] A|Z + 7] wWEd d=F

EEZHolE HAF AA9 Fad AL HPH o d=ZHolE £HE H§ A1E3s
= &3 Yot 19943 »=

st &4 HAH AFAY 2
Ho] AA% &4 MEAFES 242 Meng and Murray(1996, 1997)03] -46]1 %}ﬁi‘?\q.

(2 AFE AR
59 Fo8 Ade A=Idos FEE AAY F2F R 9%
& BE 77o] & A=FdolE FFERY S FAAY 5+ Aok 19

BE 71AL fit-up? BE Z9Y(tightening)d o8& TAANZL F
4 =

A=FHlE ZHE HIAKE F=(83, detai)Z o, Ags)opnt s}
AZRA S F2E A% BE AA(, EAAAA BE A (ich, dBA D,
012\33} 2E 037]]'74 EE 7‘]3}(p1tch’ ﬁiﬂ»}]a"(pb)o]q_ BE 7_"0" ]9:” DltCh 7_];'
(distance)= 1842250 BAFH o] 9ot
i be

mynym

A A
(@) 4-2E (b) 8-2E
<AH4295> A=ZHolE 75 A FA

2E AL Yy BE

=

EE HAT olA4AZ 7 A9y
oloF &4t Avrh, BE-7l% A —"r, ﬂlolxlt— 71 EF-ek ZWA Ateld
(fillet)S " &stA 7] fste & EE‘r SEs] 7okt g ZAA o Zo BAGl],
FHol Alo]A A< (dimension)< d%‘% H A Fo AdHAH. o] AT

1
m,d>
A9,

- 319 -



B ZAX G JF{H BE tolo 48F 3T FE2E AT st drHooF Frh
ZAA7A Y Pitchdt A-AS B2 d9o AZ7A Pitche JAPF BEE AXdx 1
A7I7L 918 A oA st FrHojof v TWA AT pf7tAe] EE pitche

ZdA HRE ke BEE 49 FAHANAL Aeld. BF EEC diste AgiA<l
Z pitch AFE AFol 264mm7tAQ) EES Z$ EE AFA 127mme Hsa, 4

ES A% BE AF) 1905mmE ¢ .

AT 25 @ p W}ZH E pitche BEEY FHAFEH dFF BE E71A9 A
ojt}, BE deof 71FL BE AF9 FHai 22/3u] oldoloo gt 2y EE A F

388 A7t FHHARNG (AISC 1999)

g Z2 JYgE B FAAY T3 AV B ¢ Aot 3
el Z .2 fabrication shopollA “E2]E9]7](runoff)’" &4 3% A=
9] fitrupe ¢ WFAT dH o] 753 eE vt AAALNY Jo4A, F
Zo AYH B ZWA 4 25mmE G AR AME < "o

.25(b)9‘r I 4225(c)sF 2ol F MY A= (extended) BAFHE A=Fd 0]
E«] A" RES BR8] Sste F¥E B ZAX G 4
*—Eﬂ ] gusset plate) & "}%5}5} 553 0 2%

)

e g

o R )
o o9
(M |m o

P"“
e
iy

o4

o m\n

ek
£

A

gg FAsA 371 Aol nAAY B ARAG

4 At A B9 HAAY BAY A8d BF

A A" A 7A HJQ% % HolET 2L ¥
A

i)
A
:124,
>

nd
X
ol

H
‘?_I_"

o
>,
ofo

g
o
o
of¥
w12
1
M

flo

[J%)

()

H

2
s m
il
=
i
5 %
Y
—YEJ ——
R
vu
W
z 2
o
o
i, i-n
L2 Jtm
oo w
-_
oo
do fd
KD
o,
RUNED
ol
fo M

o714 hste E EAA HY dREYH d=F
o}

B &HE& &oldtA st7] HAstd, B FHEE
A A(Janding) ¥ A=F B EFE SAH Ao} o}
ololjxl o} A7 2 (clearance)E FR.3 7| $i5te], LEZ (R %E‘HX]Q} des
golEZl Wi FolA oA of gt A=FHolE BAAA FAe FHE WA
A)E 193326004 AEHT Y

=
L
i
il
i
)
X,
leo
2
[t
i
-4
-0,
{fmt
e
S
o
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e,

ORI

=

e

<IYP4226> 2EIZY B7) 8-EE QeI yolee wjx ¢ FA

A=EFUlE BAAE B EBA NN d=EHo]EY A% H(extended) FHojA 9 &
EZA B EFWAY FES AT & e AEY D=L 7HAok @0 d=FHoE H
FFE T 48" T AL AT dstd A=EFHOIE RPAE R B
Ze B=g JHAol @tk Bel A=EZTHOIE RAAI 2L AR FEE A 2 o,
BHAAL FAE B BEF T8 ZAY € 5 vl W B} d=FHolE BAA}
e Agd Z=s Ztedd, BAAY FAs R-2% ZdHoE As FE $Ho|
X Zolst 7% F tolerancet AT d=FdolE RUE HFYRE ALLIe 73
2E ZHE Tz A FAZL AUtk fabrication shopolr AE=ZHolEx: B Ei:
Adel &HHNAL 7% EAAE A=FHOE BEE Feo 2F7] Y3t F49& &
olof gt} oA T S Yot

N

e
NS
4z

2

2

o

L

-+

o

tlo

yTAdel EAE =
Al AlZrE ol Aok 813l finger shim& AlE3le] d=Zdoles} 7|5 ZTA:AXA Alolo] 74
< A 71T ERAYG A=FHOJE Alolo] AU st HEAR EZE e <
Z8tA] A+2 Finger shime F77F 15875mm¢l ¢S A= ZHolEojr}. 184327
finger shim®] Al&& HoF3 Qth 7|0l 7|5 ZUx] T J=ZHolEx HAR
[o]

o] &F ol o8 9 shimE 4Ystd 23 &

v

[e]
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U

<Z1¥4.227> Finger shim® Ah&

(3) 4 SRR AT
headed WY ZHEE A3 Wsh AUst 2aeE sedud 4FD W, §4 44
B At FEE 27 AT, g o]d 240 FEE AAAF] AF
= BYUE 2z A AN nPHA FEvh(FEMA 197 §4 2adE 92
BAG Aolw, ZaEE J1F FHAN BAHH, G4 A o8 37
nel 2 Mgy Agol BRI Aol FIF3 we £Fo] 248 Aol of
28 34 Bo FEoW 1Y B A% I B A2 2ANE 5
Je 34 9ne A9 e 99 el AgHA dvhd, 4E
o AwA AdstE AL s

o

4
ki ruR
29,

0 o
ol

dr ek O i fr Ok rlo
o

l{nil‘lo
ko)
o

L B B JALEE AASH
Astq B33 %O] QE}EQ} AT 2HE=o ARAEE FHFZIT . (Summer and
Murray, 2001)
O A 2HEE 7FHozRE HYE B 158 Fo tiFd AgdA HIEE B
o] AR FAA HX =4
®@ ALFA 127mmel ¢F J2d9
s ojof gt
@ ZITHosNE HIYE B F9 28 o9 HAGA &HE
of &t}

E
)

ZJE ARE 5B 71 Apojd 2

i)

A2L A3}

(4) _9_213 7<-1;‘<}

o] oA dud &FAAE vigd BE 5o aFxAE WS FPE 2
I=ZHolE Atolo] &H" HIFE xFstr] st AAHAKT. HE Aoz
FostAle FAN, 2 FAZL A vige] A= H g B FAHA R
AFEAE Y AR e FZAL 37 1035 < Virginia Polytechnic Institutedl X 89 43
A A 2 a5 oA A PSS vigoz BEsiHTh o HXoA
718 25 842 American Welding Society(AWS), Structural Welding Code, AWS
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D1.1(AWS, 2002)el i} stEojAch AAolA "Hr7l" 48 & AHegE 88 A=
%2 Seismic Provisions for Structural Steel Building(AISC, 2002)¢] &3z o) wpa}of
kol

d=Zgole H ,}—‘?—9] B ER= gy £ EE complete joint penetration weldsE
A8 ‘?l% 4 g 8 &S YR BEE A9 QAR A B BRo ¢
A BEE HAA77] f]o}@] A717F AR Holok gk, wrek A &FH AV ZA R
1=35] complete joint penetration welds< O AAZHYE & o d=ZHolEA B
WAL EHHT] Aol A=EFHNE H7IA He BRE= dxHojxor gk B &4
o] 5 & oy ¢AE Ad=EZHNE E£HANA B ZAXA Frtd o] of

s57] 8 A,
=

Aol FAZ 9525mmETT E A, A=SEZHolE HEHEA B TARE=
CIP&HE AFg3le] wrEojxjof 3o} B ZTdR 9 & dHold g 4L oL ¢
WA AL = AUk CJP €3 &£FH FE(oot)7} TR B B dHo) Y3}
71 fstel wEoiAor @tk EHA &HL full depth®l 465% ZE HA9] root
openingE Zt+ TC-U4b-GFZ vl A3td AWSS FAlSlth €38 AZ(RE)= =9
Aol BERH AXd 7.9375mme] HFH 7 gl ZASAor ) Bl &H A
2 T (weld access holes)2 Al&HolA = ¢ A},
(B) A=FdolE BAA &4
complete joint penetration ZF X €3 T g £H L AIETgogEx B T AR Y
A H2ET dEZHOE U7X JdEZFHoE BA HEL wE04d 4+ 9t CJP
4L sty == F Y AAe 2FE §£3o2 @ £ vk v B SHolE FA

7} 9525mmB.t} 2L A9 "l §3o] Byt

255 Bl HEHS BF3E AT HAA

D At e

12hd =9 A= IBC, AISC, FEMA, EUROCODE®] A8 & ZAF-RAstgon, 22, &
A7 JEFY IR TE =AY AT, KBCS—2005 KBCS-2008, UBC,
IBC, FEMA9 253 532 ddstia dES W8S A&7t NetworkE 5319

skt 2AdEdAE 22, 472 HERY 14121*4“4 RBS, A=ZHo|E, PR,
RCS, CFT A#F& 48tk AFF HIAET HE7F NetworkE &dstgdon, 4
RAGA e BANE F71g 5 idAT F7PE AEeld 2 kAT B e
MEsrit. E3 1299 A7tE20A AHFE= ICASS 9ol FAse FA FF o
FAT=9 AN TF R 7€ iy WAETS FRIy] 9% 2E3 AN
< 43171 HAske] I1SO/TCI8/SCs 3ol FAAstgon KS#E 2 ISO 734
st AEHoE HAFE WS AA] AT 2=9E A
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L
B>
(in)

B HAAdME T - 4D AG9Y v HJE% B-oE ZEE g e T
2474 2 FF F&A A9 F& W] Ast] Jigd BE-U% JAEEY ZFEI A
EE A% Utez -9 Bl AEFY JdwE 9dE soedn, Su-9 A
F5 AA viwde EHeAT B ISO A4 2£3 d¥S g 43 Slie 97l
F5sk A B2 AY AR OA _EHLQ‘“ L’QQ}@ EEL AT 23e= ‘JrE‘r‘)'E}
kA 2 A o A 7HH‘51 LR 223E 457 A8 AAF 712 FAde Hw
oz -9 HIAF REIHE Xﬂﬁlm’i Aestden, 488 T 2 2¥ 234
5o AA RS 2R st AT HEAFY 7= AANL AT BE 7=
AAg Alee HAs dAE FTot EE E-VF HEF 2 A=E AT o
2 7HA wtez Zdd Ao B3 RES AR deAds ddeE ANEIY
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A 5% A28
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on
[y
=
2
o,
ofr
M
i
M
=
)
oX
olr
ot
N
N
N
lo
%
%
2
r o
|
=
)
M
o
—'-‘-l

WRALA 7129 A FA FuH A¥E S0 @2 FFAA Frhdygo] glol A
Al vl A F =3 G ATz 86 wel UBC(Uniform Building Code)ZE

£3A ARtk 2y U9 Ank njg ARAA G Auko] E2dE HAA} AFF
7] 999 Z 513 gd2de AL IAFFAT. od uet Fuet 2 F - g AHe
As7Idt AL AA T2 9 £ zAEIg oH, 39 AJAEAR JIHA Y] 8%
& EUE Ay AT AT EAY BFE AT
& T8 A" 14 AEY 7

NoEN 2L

d

e

A KBCS-2005 AAZIES 15-5 HIF ol"gAF
g A% A3, AUFY H¥ RIAA FGAREAA AFGo]l A WA 2SS
B9 T 5 YT AR 2 FAA 3R] AFYA SAA 2 9FYel AUES
AA Rert glod, He weaEy AA4 AR Aol shsdtin Bed

Colsh ol Aa ol¥el AWM FHel AEHEE Tl FFW WA FRIAZ

l-il

A5t old HPRE AdATT

< GRMEs WOH
- AMES T Q1B
- Ok BT U

3
=
i‘

Herga

Huwg

401 01y HER

A B HEA A -
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512 WXAds H7t71Ee A 2 Frpkd A2adE)

Tl HF FFF AT FMEES AAS] 93te] AR By T =3
ES}RE BFAAY F 7HA A 24 ZAEIE. Ad AY 2T H SUEE X3}
o A FAAANA AGHA EAE BT F Joyt FREY FHAF dFS AT o
SHEQd AdYEA AGAHF Bl it & F gtk 4% ERAAE AR &34
=9 S AHAAE MR FHET. ¥ o2 AT dF EA(FIPIAEES
minor, moderate, severe, collapse?] U] 842 FE3}o AHostau ¢} o] wrE & AA 1
7 B AYd we AEHE ARms AT FE5HRTY F)E 2y NgFow
A3 EAEFAAE T3 FFEY WA TS FUislez AgeT 43 wikng 3
A A JFE WSS HUMEg 5 dg

BAAFY] HAEF HAAZTY B/PpES &% 27 48802 YAYFTES Hhst

!

71 A&l A AARe=Z d9] glo] 579 A-%=(Equivalent Single Degree-of-Freedom)
Hol A =la v}, o]= IBC, Eurocode, KBC 4t oz} th2 et gRdAE &

Aoz AHgstal glon AA7A AEY AFF HAdSAT F 5o gt Ul A%
& WG T HPEE S Ader] st S AfAS 2R HAET eFxde =
ApstRen, &44H dSEEE AT 20 2 HAOEE st AT
< B7hete AL HFRE 1ok st AT dAdAE FAFsnE aggez @
Abste] aEsiglon, 4% W34S o] &dtd AT H7PEEE sy & 47
oM AEd WX de FrhEe] A4S &R A8t 1997d ~2006Q Z 10937 7]
TR AR Ao 9% 148719 2FAE gz viu A3 80%eld AR ste A

52 Y 829 Y587 4 JF-B FFE AL - FERE}
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30 m/sec (A&A]) G; @ TEREZE JI2EASF
Gq 2.2 Ky : 59 3B IAS
B Ka 045 Z* o EHY DEREEAS
& 02K, A% 9% FHT3AT
10 (F2%(1)) Coa * TAM ALAT
08 Coo © B AAS
X-DIR : -0.375, Y DIR :
-0.500
1.4 Load Case®@ X WE (Service Load) 2448 tfm

500 x 800(RC)
=329 | -169 | -186 | 178 | -128 | 134 | 500 x 800(RC)
=322 | -162 | -220 | 215 | -149 | 152 | 500 x 800(RC)
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30 m/sec (A&A])

X-DIR : -0392, Y-DIR : -0.500

Gy 22 Ker
B Ka 045 7° a
a 022 K :
Ka 10 c
10 (FL5(1)) pet
08 Coer

S50H-792x300x14%22

-389 | -159 | -125 126

8.0

S50H-488%300%11x18

-37.3 | -15.0 -9.1 9.2

9.7

S50H-482x300x11x18
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3.4 Load Cased

30 m/sec (A&A))

G; 2.2
Ko 045 72°
a 0.22
Kau 1.0
11 (FL%(%)
038

X-DIR : -0454, Y-DIR : -0.500

EdE (Service Load)

@9 tfm

S50H-606x201x12x20

-36.5

-11.8 -45 4.8

74

S0H-606%201x12x20

-354

-11.3 -4.3 45

6.4

50H-606x201x12x20
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30 m/sec (A1&A)

44 Load Case’ R 9 E (Service Load)

Gy 22 Kz $59 1523 AF
B Ko 045 7° a : E& AERIASF
g 02 | Kq: AYel A@ F523A5
Ba L0 te 2999 gaas
11 (ELEE) pel
08 Cpep * F3HH ] SASF
X-DIR : -0.292, Y-DIR : -0500
39 thm

50H-500%200x10x16

-16.1

-64

-16.9

17.1

-4.8

49

S50H-446x199x8%12

-134

-54

-139

14.1

-3.7

3.7

50H-446x199%8x12
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30 m/sec (A&A)

G 22| K.:¥49 3EREAG
B Kar 045 Z° e FFY AERZIAF
o 02 | Ka: A% 9% 552FAS
11 (F25(E)) Cpa © 37899 QAT
08 Cpo * FoHS) SIS

X-DIR : -0.318, Y-DIR : -0.500

55 Load Cased ®9E (tf-m )
(1) G1(X3-4/Y81)

(2) G3(X3-4/Y8-94)

(3) Gb(X3/Y7-8€)
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56 ZAE9 ¢t

SEJIN SCM Co.Lid.

16~65 PE BT

PROJECT : :-BEI E}RNE
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6.2 F+F A" AEZ

BN
>
I
a1}
~
rl
i
1y
ACH
(m
e
mu
&
+
i
i
-
@

6.3 A Alo]= : FERIAEE ZF,

64 2 A 3 F

30 m/sec (BFA])

G 2.2 G, : TEEZE JI2EAF
B K 045 z° Ky L9 ux 8z AT
a 0.22 a @ FEY LERITAS
Kot 1.0 K. : Aol o8 EX8ZAF
11 (F8x5(8) Cou & EAH A
08 Cop | E3HH9) SHAS

X-DIR : -0.5, Y-DIR : -05

(3) Aat

ofN

A = 0.11 (RAFKHD

SB (5 ¢Au) FREHAGY 1 V=CgW
=12 (MASFI)
R =50 (AEZFxTA)

= 25 L ASEY AR AFF7] (%)

T
Ca = 45 W A58 d FH2ARENS)
D

65 Load Case® 29WE (tf-m )
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@) FE2Ix AL T35

25 m/sec (B71= £2AA) G, : TERZEE NEEAF
G f 1.9 Kz %-é__o,] :‘—’—E‘E‘Elﬂ%\—
C Ko 071 Z° 0 Eae] nEREAs
Igzt 01'.15 Ka @ Aol AT FEEFAT
10 (F25W) Cpu + TRE AAASF
08 Co  EHY) AYAS
X-DIR : -0.318, Y-DIR : -0.500

75 Load Case®® E9WE (tf-m )
(1) G1(X5/Y1-39)

(2) Ga(X1-2/Y4%)

(3) G3(X2-3/Y3%Y)
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8. A4 & W : ¥IHF &9 -BIZ CENTER

Azd

=
A2 +STEEL BEAM/GIRDER)

83 FA Ale]l=
(7} SRC 715 (23T E: fck=270kgf/crf, BE: SMA490A)
= @ (mm) 2F 54 (mm)
15722 700X700 H-400X400X13X21
12714 800X800 H-400X400X13X21
9711 800X800 H-414X405X18X28
68 800X 800 H-428X407X20X35
35 900X900 BH-600X600X30X40
172 900X900 BH-600X600X40X40
2] 3t4~ A 8H1 2 [1000X1000| BH-600X600X40X40

(1}) BEAM & GIRDER (Z3: SM490A)

-2 3 2 5 A (mm)

SG6A H-600X200X11X17

SB5A H-500X200X10X16
SB6 H-596X199X10X15

84 AAsts

D 2485 : Fx29 AT R 72 979
FAHE EF9 % (24 B)
2) JAstE : AFEY &0 wt HAAHE A&
eEY T%
(AHEY 7x7IF T 23 73 A 11= 1¥%)

+ A%2o g9 AA5E
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ol
ot

A =011 FAZFY D)

Sd (¢ EARAR

wlm Ao -
k=12 (FLE (1)) SRAES - V=CW
hy ' BHOZRE HFZ71x]¢
= AR ZzurA
Q, = 25 T  AFE9 718 AFF7] (%)
W: AFE9 A FHIANF
Cq = 45
D

30 m/sec (X&A])

G 22
B Kar 045 7°
a 0.22
K 1.0
1.0 (F8E(1)
0.8

X-DIR : -0.370, Y-DIR : -0.500

| % F5eTA%F
Cou * B QAT
Coo * 3 ALAS

85 Load Case®d ®WE (tf-m )
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T T T k] ?¥}®1 L 1 T
= . A~ 0 .
9.7 £ ¥ : F9A "WAE EIFFAAAL
91 A€ TE : ANS
A 8t5%
92 FZA 2" : AR TZF A2H™
(F2 239E HAIY+RC Fdx)
2=
e Th

9.3 BA Alol= : (Z 248 AA BACF, B) Aol=X)
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SC1

SC2

B5™B1 | 800x800 (H-428x407x20x35)

650x650 (H-428x407%20%35)

1F79F | 650x650 (H-350%350%12x19)

650x650 (H-350%350x12x19)

O
B4 Bl (RC) IF (RC) 9FRoof (22)
GL : H-600x200x11x17
GL : 1600%800 S HAUURILR
2000%600 SG2 : H-396x199x7x11
G2 ¢ 1200x800
SBI : H-396x199x7x11

@ 7FAH @ H-300x300x10x15

94 AAszF
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A =011 AT D)

Sp (BB A uk,
Agy £ 5:76071500m/s)

=12 (F8% (1)

hy, : 435 M

R =60 (2F BEdE Tx A2H)

T 241 sec (X-DIR)

2.24 sec (Y-DIR)
1.48 sec (Z-DIR)

W : 34080 tf (A 35)

Qy = 3.0
Cd = 3.5
C &%

30 m/sec (5~UA))

G 2.2
B Kor 045 7"
a 0.22
Ka 1.0
1.0 (FLE(1))
0.8

X-DIR : -0.375, Y-DIR : -0.500

Ki @ 359 ZEEFAS
a : FTFHY I=EIAS

95 Load Case® RWE (tf-m )
@ Girder (G1)
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102 FEA 29 JEy A4
(22 E3E ADH+RC HAX)

10.3 FA Ae]= :

(1) Zo} ¥A : As4~A 8= 1300mm
#2417 A /¢5% 1100mm
A%36” S¥F  900mm

@) BAFCHE) © AR HY) 2007300mm

THA(€AHE) 210mm
(3) AZER(FA, FujAIA) ¢ A A (7)) 2000X1000
3 A (H) 1500X500

104 A A35

1) #8385

I ] TF | TEET | AxeE
° e TNV ov/m) | /m) | (14D+LTL)
FFTe A 170
w3359 120 13 160
osie TARE Z 9B 210 24 504
(1A A2 Z=1p A A 0.20
wE S TS 2 A 854 1196
AR 200 3.40
% o= 1054 15.36
BRI A S 2.00
o 120 13 1.60
b X E 210 % 504
2=l q4 A 0.20
>~ A 384 1233
AT 25 425
% o= 11.10 16.28
=2 2agE 100 23 240
o Zegn 200 24 480
S I 2 A 030
(FA=) = 7 740 1036
A= 6.00 1020
2 o5 1340 2056
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A =011 AJFY D)

Sc (vl§ =23 EAAR

V=CSW

=15 (8% ()

hy : 181.7m (3.0m 7|&F

R = 45 (8¥ Al=H)

T : 504 sec (1& DX)

4.44 sec (22} DY)
3.76 sec (32} RZ)

W 121363 tf

11 (F2%(5))

0.3

X-DIR : -0500, Y-DIR : -0.439

105 Load Case® EWE (tf-m ) :
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11. 359 : A& F4 58 AH (TOWER A)
111 AE 72 AN 29%, A3t 73
112  FzA29: 78 7z
113 %A SIZE
(1) 71& SIZE
= SIZE = SIZE
RZ%%F i(l; H - 450 x 420 x 40 x 65
?;g H - 385 x 400 x 20 x 35 8;{ H - 460 x 420 x 45 x 70
g 8:; H-466x45x46x7
22;111:: g H - 475 x 425 x 50 x 80
gﬂi H-3%x400x 2 x40 8;5 B - 475 x 475 x 50 x 80
20F 0IF B - 500 x 500 x 60 x 80
igg H - 410 x 405 x 30 x 45 g;
gg H - 420 x 410 x 30 x 50 gj H - 500 x 500 x 60 x 80
iﬁ H - 430 x 410 x 35 x 55 g‘g (1000 x 1000
gﬁ H - 435 x 415 x 40 x 60 B7
(2) 2 SIZE
EE-A"] H - 496 x 199 x 9 x 14
HFg 5 H - 596 x 199 x 10 x 15
114 AA 3%
1) 24 3% & AA &F (&9 : kKN/m?)
AEE DEAD| LIVE Aegs DEAD | LIVE
A% 821 | 200 |71AA 870 | 5.00
AFAIAAFA) 511 | 250 |[FFAA394) 5.11 | 5.00
oA} A 480 | 500 [E/V PIT 480 | 1500
SgAF23 490 | 600 |ElFAF 850 | 12.00
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11.5 Load Case¥

ERE

WIND EQ
ELEM DL IL NIN MAX NVIN MAX
86 -22.980 -23.960 -49.730 48.260 -22.160 21.610
87 -39.140 -30.220 -31.580 32.740 -13.290 13.830
33 ~46.260 -45.660 -32.720 35.220 -14.090 15.150
39 -127.720 -111.480 -0.020 0.870 0.040 0.360
0 60.900 52.640 0.000 0.000 0.000 0.000
91 —76.950 -65.290 -1.450 1.570 -3.960 4270
92 -87.410 —74.770 —9.240 8.800 -5.060 4570
93 —72.600 —62.820 -1.940 1.940 -4.720 4710
A -80.570 -68.570 -8.750 10.600 -4.020 4.740
b -44.050 -20.860 -5480 29.170 -9.390 11.770
98 -47.840 -38.160 -34.670 32.330 -14.350 13.390
9 -126.510 -98.630 -0.450 0.370 -0.190 0.230
100 66.180 45.750 —-0.760 0.100 -0.310 0.000
101 -66.250 —55.760 -2.230 2.030 -4.300 4.690
102 -81.520 -67.400 -9.190 9.700 -4.970 5.530
103 —67.150 -56.090 -2.830 2.830 -5.150 5150
104 -80.000 -65.600 -8.460 3610 -5.610 5.030
105 -50.480 -38.730 -4.340 1.560 -3.330 4.760
129 -49.860 -33.330 -35.690 37.290 -14.710 15.350
418 -14.990 -9.140 -18470 17.8380 —7.640 7.400
419 -16.410 -14.160 -15.830 16.960 —6.540 7.000
420 -30.060 -13.340 0.000 0.000 0.000 0.000
421 10.810 5.170 0.000 0.000 0.000 0.000
422 -27.450 -14.780 -1.120 1180 -2.710 2.820
423 -52.840 -31.520 —6.730 6.460 -3.480 3.220
424 -27.640 -15.390 -1.370 1.370 -3.010 3.010
425 -37.030 —22.740 -4.430 4.560 -3.330 3.570
426 —24.210 -13.220 -5.100 5.980 -2.320 2.440
428 -12.810 -12.890 -14.660 14.920 -5.920 6.020
429 -25.850 -8.230 -18540 17.790 =7.500 7.200
430 -30.050 -13.340 0.000 0.000 0.000 0.000
431 10.800 - 5170 0.000 0.000 0.000 0.000
432 -27.690 -15320 -1.300 1.240 -2.560 2460
433 -50470 -30.500 —6.580 6.860 -3.060 3.240
434 28470 -15570 -1.510 1.510 -2.740 2.740
435 -45.520 -21630 —6.010 6.170 -3.570 3.350
436 -31.570 -17.180 -2.290 1.740 -1.880 1.850
437 -10.300 -6.220 —-6.110 6.020 -2.680 2.660
438 -10.800 -2.090 -8.830 3.160 -3.800 3.520
634 —20.960 -22.030 -15.900 15.550 —1.240 7.080
635 -13.240 -17.670 -11.140 13.170 -5.070 6.000
636 -30.100 -13.380 0.000 0.000 0.000 0.000
637 10.860 5.210 0.000 0.000 0.000 0.000
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