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Abstract

Development of Case Database and
Conceptual Structural Design Method using

Case—Based Reasoning for Tall Buildings

Kim, Soo-Hwan
Dept. of Oceanic Architectural Engineering

Graduate School, Korea Maritime University

Conceptual structural design of tall buildings consists of selecting
structural materials and form of a building and producing a preliminary
dimensional layout. Key parameters of a building, such as height of the
building, typical live load, wind velocity, design acceleration, maximum
lateral deflection, span, and story height, are important factors in the
conceptual design phase. Knowledge solutions from similar problems in the
past can be used for defining and finding a solution to a design problem.
CBR(Case-based reasoning) is a problem solving approach that uses past
experience and is highly useful to finding solutions for similar problems.

In this paper, the conceptual structural design method using CBR which is
intended to assist engineers in the schematic phase of the structural design
of tall buildings 1s introduced. Inductive retrieval method and
nearest—neighbor retrieval method are used for selecting structural system

and similar design case, respectively. This study presents a schematic

_Vi_



design method based on CBR using design information of tall building as a
solution for the preliminary conceptual design stage. The conclusions of this

study are as follows.

1. To present conceptual structural design method using CBR for tall
buildings, this study analyzed forty seven structural systems of tall
buildings which are built or planned to be built in Korea, grouped them

according to their attribution, and established the Case Data Base.

2. Using inductive retrieval method, this study developed algorithm for
selecting structural system in the area of both over 40m/s and under 40m/s
wind velocity, applied attribution of tall buildings to each algorithm,

implemented conceptual structural design, and confirmed it’s adaptability.

3. In the process of selecting similar design case using Nearest-neighbor
retrieval method, when different weights are put into each attributions, the
results are compared and analyzed. When applying average weights to
each attributions, similarity of 97% has been drawn and different weights

are put into the each attributions, the range of gaps is within £2%.

4. Using the Case Data Base, similar design cases involving structural
system, plane form, other design information have been derived. The used
attributions are height of building, story number, maximum drift ratio, wind
velocity. The structural design information presented through the similar

case study can be used in the initial design stage.
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EA 92 Zd7dr AQdA e AT 2E7|HE 9 A (feature -  and

dimension - based indexing or checklist based indexing)< A}ld 7] w3
gtz st Fokrb & ArEol FAHo] Qo] I AAg2Ed A o]n
ARE Fod AUdES FolE F e Aol Abgste Welth o714 A
e S Aol we} 2 AAAQ gl s HAET. o] W

MEDIATOR A ~e1®3} CHEF A]2~#1®o) A A}& 5 )t}
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A2 s 71vk A 94 (inductive learning-based indexing)2 1% F A
Ao A o AEE EAE(predictive features)S Wi 1 EAES Add~
2 Abgete] A Aol ARAo R HAstaa s Y

ID3 el &) wego] Ag¥ ),

A= 7]db ol @ Al (similarity-based indexing)< A& A Fo] 0 Atd et 3 A
o] A 7F drty FAMEZEE S A st AAete Wy olth o] WY& ZF AL

g FAHE £HE 09 NRE Fikel F A 0o dANE £49 A5

2.3.3 A3l el =3
AbE 9] Z3](case retrieving) Ab#Ele]l g A wEH I ShA ALY 7] RESE 9
Aol ZAHAA 9 uAs T3 QLo|t) ol AdgA Hodes HA
stk e] Al ZH

Ao eSS W3

o

o AElE FolH SAR o@A) A f
A Foizl Atdlsh Abalslwel AgEel i A94e
AAZAA A fAR AE gASE 39S wan

A e 23 = 2w A duglFol we A4 FF(associative retrieval) 3}

>
>
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>
>
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mim
£ ﬂ

Al &% FZ(hierarchical retrieva)® EF 5 =49 A#2A FZoA Ald9 oA
2 WA A o] ol

A, AZA 2EA Ade] WAL nEz 248 AFTEE Ba A

& sy AldE A E BRE S5 47 5yAHe

matching) ¥alg]lFo]l low, AF4 FE i IHeEs 1x2 X

Ashe AFTEE e GAARRRI Ak

of\i
-
BN
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A AW Z Ay (Knowledge-guided Induction)o] & T 9] 2 g Hofo] gt
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ol Z AeHAUA ¥ B¢ Ayl FG4A e dAe] o] AA w2 Al
2do A AR E AgHy e AdFERHEs 9 Adste ARgsta

14),16)
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2.3.4 AMEl X S (case adaptation)

AdANE BN, AR FHAE AAE FA 2agw, AdALRELS
Aol WMoz A ze BAG AEE F e 2wiE wge 2e v
A e Rgosn, PEEA FE RS AL 5 Ao olgd 24L
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Ab#l 4 &-(case adaptation)olz} Ft}. & A2 HAE AdE dAA Ab# el
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Transformation Method
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Local search
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LEVEL A LEVEL B
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Systems Subsystems
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Wall Belt truss
Fram Steel Moment Shear Concrete
amg Core Resisting Wall Core
bracing 1 . .
bracing frame bracing bracing
LEVEL C
LEVEL D
Floor e
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Configuration
Subsystems
and load
transfer
L4
Steel Concrete Composite
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Plane Elevation Load
configuration configuration transfer
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¥ 32 I =LFE A= Atd

A& | S E2HADIZ2 208 |J&S
e Aey AZAAE | g0 || 2= | 9 | 31D

(m) [(F)] (m/s) | (mm) (m)
No.1 e EdZEC Outrigger 133 41 35 196 3
No.2 S EHZIC 0t Shear Wall 131.4 | 42 40 263.4 3
No.3 2 25 FASE Shear Wall 126 42 40 287 2.8
No.4 U AIL0l MAS APT Shear Wall 119.7 | 43 40 219.3 2.8
No.5 Mol EHIZIEC? Outrigger 120.7 | 36 35 189 3.1
No.6 Etfidi=dY RC CoretFrame | 145.7 | 43 40 270 3.2
No.7 qds FaAsE Outrigger 165 47 35 312 3.2
No.8 P@FL SK View Outrigger 146.2 | 47 40 322.4 2.9
No.9 A HH2l0F B2|A Outrigger 149.5 | 46 30 266.8 2.95
No.10 OFIUIDI AR E Outrigger 167 51 35 340 3.15
No.11 A2 A GHA Shear Wall 144,55 | 40 40 257 2.9
No.12 BEYECIZ2A RC CoretFrame | 127.05 | 37 30 257 3.15
No.13 St3t Ot FASE Outrigger 109.4 | 43 30 160.6 2.9
No.14 & MAS FASE Shear Wall 136.9 | 37 30 255.9 3
No.15 4 S22 FASE RC CoretFrame | 126.2 | 37 30 209 3.2
No.16 S 4 HEIGHTS Xi RC CoretFrame | 120.8 | 38 40 277 2.7
No.17 P& BEARIE RC Coret+Frame | 140.24 | 37 40 305.9 3.2
No.18 otHY OtIIE Shear Wall 122.45 | 37 40 243 2.8
No.19 Z0otEgd RC Core+Frame | 152.83 | 40 30 263.4 3.2
No.20 olets Ot0I& A Outrigger 113.9 | 39 40 184.4 2.9
No.21 AMZ== ACROVISTA RC CoretFrame | 119.63 | 37 30 206.6 3.15
No.22 =2AHE Shear Wall 142 36 30 230 2.8
No.23| =+ S22 A28 Shear Wall 120.8 | 42 25 161.3 2.8
No.24 iS58 Shear Wall 114.9 | 37 40 215.4 2.8
No.25 02l % Park Suite Outrigger 119.8 | 34 30 174.2 3.4
No.26| &Eits R Y a5 Shear Wall 117.3 | 40 25 201.3 2.8
No.27 THE # SIE I3 Outrigger 1571 53 40 248 2.9
No.28 ANE Ests Fa=E RC Core+Frame | 116.2 | 33 30 180 3.2
No.29 2 EctEelA Outrigger 171.2 | 49 30 414 3.2
No.30 =0 = A3t0] Shear Wall 100.1 38 40 251 2.8
No.31 =20 HIXl ey Shear Wall 110.75 | 34 40 143.4 2.75
No.32 HES |IAAN OHIIE Shear Wall 107.2 | 35 40 223.6 2.8
No.33 HUB SKY Outrigger 176.6 | 49 40 411 3.2
No.34 HAlEs FASE Shear Wall 102 35 40 177.9 2.7
No.35 24 Z8S E B2 Shear Wall 113.85 | 33 42 141.3 2.8
No.36 =g 80U I-SPACE Outrigger 1135 | 35 25 80.2 2.9
No.37 =Y PARK View Outrigger 114.65 | 34 25 64.31 3.05
No.38 s [0 S&UH Shear Wall 94.8 34 40 2251 2.8
No.39 A4S T THOHE APT Shear Wall 87.24 | 32 30 68.1 2.82
No.40 MES HE e—HSHAIA Shear Wall 89.4 31 40 161.6 2.8
No.41 U7 ats =S8 Shear Wall 96 31 25 90.5 2.7
No.42 A Complex Outrigger 193.74 | 58 40 444 3.03
No.43 the # Star City RC Core+Frame 195 58 30 230.6 3.4
No.44 SIS AEL Outrigger 209.8 | 60 40 415 3
No.45 EtR | A1 Outrigger 226.7 | 66 35 480.9 3.2
No.46 SSot0lH el 21 Outrigger 254 69 35 433 3.2
No.47 Tower Palace-3 Outrigger 261.2 62 30 480 3.2
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Aojel T Ao deo) FAYE FEE T ARE ALFO2A
A A 2ge Abg e

Bl 9] #2492 CFT(Concrete Filled Tube)”] 5 < Al&3o] RC Core & &
E

2z Axge 483 Abdolth

b R A=olY FxAIAH

T 213 A& A ATEE EWE sto] FRAIZFEI AdEEolste] #
E BAE7] 9ste] Eo] 200mE VFo® BEREAT. 1Y 3.8% o] 200m
ojgtol A= Awke Al~vlE A8g Abdle 19700 a1, of 2]l Al =wlo] 1571,
283 RC Core & RHIE Zx Al~do] 9719 7B &5t 200mE
e 49 A AEES B oA Al="g A 835k

200meolste] AEES F2 APTEC W7 wite Ax9 AW} F1E
gEFol Be S5 FEE] f8 duua FRAZES @o] AHE4stdon,
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48 AL FAsAh £ 400mm o4l £ HupEesl Aol AR A

FHMAS Aol AN okxAA ArUS AgAPSAE BFET

400mmelZde] M E dAses A AEY Eol7t 17T0m7F He HEER

X

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

200mmolat 200mm~400mm 400mmO|&¢

O Outrigger O Shear Wall O Frame+Core

O 39 =i rEHeY FxAAE W

X,
X
ol
1B
tlo
N
M\
o
fitl
1
BN
>,
[
jatt)
tlo
M
S
o
R
tlo
=)
rlr
e
A
N
12
i)
gL_vl
2
Y
12
o
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3m ol T 7H AEe FxE AaHS AR, of ] A &F o]

of Ag¥om RC Core & RWE Fx Al2zdo] 874 71E0,
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=
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D

Skyscraper — = rasoft Internet Explorer
2(E) WEE =AW

O=-© HRA¢G Pz = = Sl -

% 000 | @) htpi/sky, ihu, e, ke/structure/mng _swstem, pho

2012 1 olEl 2l FEASE 22| 1 Case Stody B2| L MOIER EA W

e S8 S0 Hstn ES- %1 C"g:e!’t“a' _ ==OHeE  E£148 STEP

KOREA MARITIME UNIVERSITY pn

HEEIII0 A2 E BEGHE SHRLICH

=
HUEE ASHAID GME 2T A0 HOEE 20T 5 2
o

= OFH2 RE Al SLICH
EMEE FE AL HOIEES SSoHAST 513 5HE2| "RE A28 ZI1E SHTHIMR,
32 The # HE T3 Huwbrid 53 1671 [E21] [2FH
33 HE WY I-SPACE Core and Outrigger 35 1135 [221] &M
S EbS HIZ2 Braced Frame 43 1457 [221] [2FE
38 HE PARK View Huwbrid 34 11485 [E21] [&FH
36 Tre geeior gel Caore and Outrigger 46 1495 [221] 2]
¥ otekOkE =ohsEh Core and Outrigger 43 109.4 [E71] [2FR
38 ETF SK HUB SKY Care and Outrigger 48 1766 [221] [
39 24 BE ARE Braced Frame 3F 140,24 (=211 [&MH
40 GHE0 HX HEY Shear Wall 34 175 [221] [2FH]
41 Zasg Shear Wall 37 1369 [221] (&7
42 2= Shear Wall 42 1314 [£71] [2FR]
43 Shear Wall 4z 12008 [E21] [&FH
44 Core and Outrigger 36 1207 [271] [&7]
45 Core and Outrigger 41 133 [E71] [&H]
46 Shear Wall 33 11585 [E21] [&FH1
47 Caore and Outrigger BE 2267 (=211 [&MH
48 The # Star City Braced Frame 58 198 [271] [2FF]
49 28& 5K View Hybrid 47 146.2 [221] (&7
50 MES ACROVISTA Braced Frame 37 11963 [=221] [ArH
&l HEHE |AaN OHIIE Shear Wall 35 7.2 [E21] [2FH]
52 S HE e-HEH & Shear Wall 3 89,4 [271] [&7]
53 CHH s 5T Shear Wall 37 14,9 [271] [2F]
B4 25 20 =HHEM Shear Wall 34 94,5 [E21] [&FH1
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AART F Jdrm st AAvYHE AR EH= S 59 a7 AlgEo 3
7] wEel W Abg s ARt QAW O Wse] g thEsl A4 sk
e AL ANA WA Ak
| Maximum lateral deflection
<270mm >=270mm
Height from street to Root | | Height from street to Root
<150m >=150m <170m >=170m
Maximum lateral Typical floor story
, OUTRIGGER . OUTRIGGER
deflection height
<200mm >=200mm >=3m <3m
Typical floor story RC Height from street
; Shear Wall
height Core+ Frame to Root
>=2.9m <29m <125m >=125m
RC Maximum lateral
OUTRIGGER Shear Wall )
Core+ Frame deflection
>=300mm| <300mm
Shear
OUTRIGGER
Wall
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A=l | = diH0l2 | 28 | JI&ES
dA=24% SERAIAE 25 iy ES)
(m) (F) (m/s) (mm) (m)
s EHIEC Ot Shear Wall 131.4 42 40 263.4 3
24 23 FHEE Shear Wall 126 42 40 287 2.8
2T AJLOl THAS APT Shear Wall 119.7 43 40 219.3 2.8
RC
Etti=Y 145.7 43 40 270 3.2
Core+Frame
PEFEET SK View Outrigger 146.2 47 40 322.4 2.9
AZ A CHH Shear Wall 144.55 | 40 40 257 2.9
& HEIGHTS Xi RC 120.8 38 40 277 2.7
Core+Frame
RC
& BEARIE 140.24 | 37 40 305.9 3.2
Core+Frame
otHE OIIE Shear Wall 122.45 37 40 243 2.8
lets Ot0Id Ea Outrigger 113.9 39 40 184.4 2.9
CH =S =a58 Shear Wall 114.9 37 40 215.4 2.8
THE # AEII3 Outrigger 157.1 53 40 248 2.9
IOl M= A3t0! Shear Wall 100.1 38 40 251 2.8
20 HIXl H=2Y Shear Wall 110.75 34 40 143.4 2.75
HAS |IAAN OHIE Shear Wall 107.2 35 40 223.6 2.8
HUB SKY Outrigger 176.6 49 40 411 3.2
HAts FASE Shear Wall 102 35 40 177.9 2.7
24 2SS € B2 Shear Wall 113.85 33 42 141.3 2.8
s IO 43U Shear Wall 94.8 34 40 2251 2.8
ME=s e e-THEAIA Shear Wall 89.4 31 40 161.6 2.8
A B Complex QOutrigger 198.74 58 40 444 3.03
SIS AEL Outrigger 209.8 60 40 415 3
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HEY AZAAE | w2 A2y |[RZAAH| w9
(mm) (mm)
SE EXITYC 02! | Shear Wall | 263.4 24 2
2= O ear a = | shear wall | 287
X AJI0| A= APT| Shear Wall | 219.3 BN
HE A W RC
= E Shear Wall 257 Etoly 2w 570
otHY OHIIE Shear Wall 243 Core+Frame
2t 9| =y A ; EL
Qs OEOI_J 2?1_ Outrigger 184.4 q. Outrigger 300 4
Cli =g =at=28t Shear Wall 215.4 SK View
THE # I3 Outrigger 248 T RC 977
FO s 23400 Shear Wall 251 HEIGHTS Xi |Core+Frame
WS biXl W22 | Shear Wall | 143.4 = RC 305.9
HAHS IAAN OIIIE | Shear Wall | 223.6 =E29E  |CoretFrame
CIAE FA=al Shear Wall |- 177.9 HUB SKY | Outrigger A1
2A 28 8 Ef2 | Shear Wall 141.3 A& Complex | Outrigger 444
S J0 &8 Shear Wall 2251 AIE A i
WEE 2 e-BBtAA| Shear Wall | 161.6 H8X~E | Outrigger | 415
E 35 2HH ZF™olC|(X|Ab=0][(150m))oll w2 2F
=0[JF 150mOISHRl At =0[JF 150mOI &Rl ARSI
X4 =0| Xl &t=0|
HAEY AEAIAE A=29 AEAIAE
(m) (m)
s ExTYC Ozl | Shear Wall | 131.4
F® A3J0| WA= APT | Shear Wall | 119.7
Az AR CHH Shear Wall | 144.55
otHY OFLE Shear Wall | 122.45
olet= 00| E4A Outrigger 113.9
CHH+=8=A=2E Shear Wall 114.9 _
THE # dEM3 Outrigger 157 1
=0l K2 A3t0] Shear Wall | 1001 99
M2 HIX H2y Shear Wall | 110.75
HAS [AAN OFIIE | Shear Wall | 107.2
HAtES FAEE Shear Wall 102
24 Z8s & B2 Shear Wall | 113.85
s 2O 93U Shear Wall 94.8
MHES UE e-HHE A4 | Shear Wall 89.4
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Maximum lateral

deflection
>=300mm <300mm
OUTRIGGER | |  Typical floor story height
>3.1m =<3.1m
Maximum lateral . )
) Typical floor story height
deflection
<200mm [>=200mm <2.9m >=2.9m
Typical floor RC Height from street
; Shear Wall
story height Core+ Frame to Root
>3.2m =<3.2m <135m =<135m
OUTRIGGER | |RC Core+Frame| | OUTRIGGER || Maximum lateral deflection |

>=260mm| <260mm

| OUTRIGGER || Shear Wall |

aF 314 e ==l ot | F(LFAA)
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H 312 HEXFe 213 A= Atd
N& | [ 2AH0I=2 | z2lti=8 | &S
Aey IEAAE | g0 |T 0| == Be | &0
m | P e | em | m
e EgdZEEA Outrigger 133 41 35 196 3
el EEZEE2 Outrigger 120.7 | 36 35 189 3.1
dgs o= Outrigger 165 47 35 312 3.2
el 2|0 BelA Outrigger 149.5 | 46 30 266.8 2.95
OFIIGIDIAR E Outrigger 167 51 35 340 3.15
=Y ECIZ2A RC 127.05 | 37 30 257 3.15
Core+Frame
oot OIE FoSE Outrigger 109.4 | 43 30 160.6 2.9
FE oS FoEFE Shear Wall 136.9 | 37 30 255.9 3
E4t stz FA=E RC 126.2 | 37 30 209 3.2
Core+Frame
_ RC
ZTOotZzgd 152.3 | 40 30 263.4 3.2
Core+Frame
MZ=S ACROVISTA & 119.63 | 37 30 206.6 3.15
Core+Frame
=HAIS Shear Wall 142 36 30 230 2.8
e SEEE2 F4=F Shear Wall 120.8 | 42 25 161.3 2.8
02l & Park Suite Outrigger 119.8 | 34 30 174.2 3.4
H2iE e 2% 4= Shear Wall 117.83 | 40 25 201.3 2.8
NE gsts o= > 116.2 | 33 30 180 3.2
Core+Frame
S5 EctEeA Outrigger 171.2 | 49 30 414 3.2
=Y 8l I-SPACE Outrigger 113.5 | 35 25 80.2 2.9
=Y PARK View Outrigger 114.65 | 34 25 64.31 3.05
SAAER] THOHE APT Shear Wall 87.24 | 32 30 68.1 2.82
i+ gats Fa=sd Shear Wall 96 31 25 90.5 2.7
the # Star City RC 195 58 30 230.6 3.4
Core+Frame
EtH B2 A Outrigger 226.7 | 66 35 480.9 3.2
=3otolHel 21 Outrigger 254 69 35 433 3.2
Tower Palace—3 Outrigger 261.2 | 62 30 480 3.2
AA 71EF 50l 40m/s olekql WHEA el U= MESs HET FAEAS




YA x 3129 23T AE 257 AEE Vbt e dag S-S JNEstdnh o
AAQ AA 7|EFTEHLS 25m/s~35m/se] FT&HolH, FslFol o FHWU)
40m/sol’de] A g v 215 AEY Zolo vld AdHoz AA YEhdtt
# 3.13 1H Z ™ot (/o =% 8 2{(300mm))of| w2 EF
21t 300mmO| A1 Atedl B2 0F 300mmO|CHRl Abe|
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29 SEAIAE HEP A=9 TERAIAE H 2|
(mm) (mm)
e Egdzgd Outrigger 196
HdY=E FA=2E | Outrigger 312 Ool: EgEZat? Outrigger 189
Al MP{2|0F B2|A Outrigger 266.8
RC
=2EeZeA 257
Core+Frame
= Ao E i
OFSFHDIASIE | Outrigger | 340 55t IR Z=A=a Outrigger | 160.6
23 M5 FASE Shear Wall 255.9
SN A2 FA=ZE RC 209
Core+Frame
2= =p1E2|A | Outri 414 SOOtZEEE Re 263.4
aS =csd= utrigget Core+Frame
RC
A ACROVISTA 206.6
Core+Frame
IS Shear Wall 230
E}S TR A Outrigger 480.9 = EEEE2 =4=8 | Shear Wall 161.3
02l & Park Suite Outrigger 174.2
NS Y FA=SE Shear Wall 201.3
S=35l0IH2l21 | Outrigger 433 He sists =A=g RC 180
Core+Frame
= &l I-SPACE Outrigger 80.2
=% PARK View Outrigger 64.31
SHAACHR] THOHE APT Shear Wall 68.1
Tower Palace—3 | Outrigger 480 o Hats FasE Shear Wall 90.5
. RC
the # Star City 230.6
Core+Frame
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8 42 M2 FxHHEE (AH=)

CAl "= A A o

pus

D Basic Wind Velocity : 40m/s>40m/s

@ Maximum Lateral Deflection : 175.12mm<270mm

@ Height From Street To Roof : 110.5m<150m

@ Maximum Lateral Deflection : 175.12mm<200mm
® Typical Floor Story Height : 2.8m<2.9m

® Shear Wall System = TF+ZA2=d A4
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Site A &

AE 5 A% 455 APT
2|2 H b = 0] 131.8m

H 3 W] 208.87mm(H/631)
NEFT T 2.9m

AN LSS 35m/s

% %
i W gt
N Zad

y X ‘.'o’o“
Wl

T2 A" AAS 17 3149 AGH

@ Basic Wind Velocity : 35m/s<40m/s
@ Maximum Lateral Deflection : 208.87mm<300mm

@ Typical Floor Story Height : 29m<3.1m
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@ Typical Floor Story Height : 2.9m=>2.9m
® Height From Street To Roof : 131.8m<135m

® Outrigger System = TF+X A2~ A%
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* 43 HEO AL FAF AA At ZzBA=)

g g XME0| | FAZ ST |FRAZ| 2L | FAZD | THHL | UL | RAE s
Hed TALE
TEAIAH (m) (%) | (F) | (%) |(m/s)| (%) (mm) /= 0| (%) (%)
o < )
_ Outrigger 133 99.0 | 41 | 91.1 35 | 100.0 196 679 97.8 | 97.01
Efzdcg
o{el =
_ Outrigger 120.7 915 | 36 | 80.0 35 | 100.0 189 639 92.0 | 90.91
ElzZec)
ehst obx
_ Outrigger 109.4 83.0 | 43 | 955 30 85.7 160.6 681 982 | 90.62
FM=E
ool &
) Outrigger 119.8 909 | 34 | 755 30 85.7 174.2 688 99.1 | 87.83
Park Suite

ZEHAl 24 22| o|.

Ml

Outrigger 149.5 86.5 | 46 | 97.7 | 30 | 857 266.8 560 80.7 | 87.71

!‘::I
oo
[>

Shear Wall| 119.7 90.8 | 43 | 955 | 40 85.7 219.3 546 78.6 | 87.69

R PA ) RC Core

_ 126.2 957 | 37 | 822 30 85.7 209 604 87.0 | 87.68
FoM=E + Frame
W2t S
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E=zgE ozl
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+ Frame
o EHED2
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FEEYEY ] Outigger System(RC Core+FrameOutriager) Outrigger System(RC CoresFrame+Outigger)
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-8 w0 an,

BT AE O

PEEYT] GEE

= A& w0l 1094
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FE TS 6

a8 85 L Zamg
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Outrigger System(Shear Wall+Outrigger)
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Outrigger System(RC Core+FrameOutigger)
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