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Column Shortening Analysis and Field Measurement of Haeundae I'Park
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Abstract

The effect of column shortening is a major consideration in design and construction of tall buildings, especially
in concrete and composite structural systems, To avoid unexpected demage in structural and nonstructural
elements, differential shortening between vertical members resulting from differing stress levels, loading
histories, volume—to—surface ratios and other factors in a high—rise building must be properly considered in the
design process. This paper represents analyzed and measured shortening results of RC cores and columns at the
72 story Haeundae I'Park. It shows that WACS program based on ACI and PCA material model is effective for the
prediction of column shortening,

71 ¥ £ 20F HE, J|SFLE, HYAS

Keywords : high-rise building, Column Shortening, Analysis, Field

LA = 1.2 sMz=2H =3
7155 HEZ=T3el  WACS(Wall And  Clumn
11 =29°| 2 Shortening) L& 132 AUUFAQl ACT 2@y} PCA Hdof| A
AP, ARIH enof diso] 2ugage seskEm gl Ol B AL FRE RA, W AR + 2385)
o], Edolxo} W ofgte] 7+ TS AR T e sl &4, vEd 71esaw siie 3T 4 Ak 449 &
o e Stomn 212 AZES AMel| AReit Al HEll TiesaT A s a R, AeE, dxes S
FolrlE BV Aol Raet 2AE wAS Adsp) 2 SERE B /S SAEHS alEk o glont AE 3
olato] 2wl AuHo] eslEle] 21 AZo| tist AUA off e thFet HEL(Target Day)oll disid FAIY sidte 4
o] wo] HEET 9k ek 4= Sl
Zgo] ool ek QRFAIRl 71E B Fofe] Sau
7AEd 9 dejHlolE|o] Aol ofgRkE MM, JRRARE
o] FESATe o, #HT, ¥ 59 AFAEE 3 ! Acs “‘
A WS 10w QT2 B - Wall And Columa Shortening
op7I=AL Qi —— ]

o 23 7F5A S W ASGE BAS FOA 8 o
Hebye Awsied] otk

E‘ %’E‘Q‘I %Xjﬁ?: :_E]']/I\_?:I—I7HE'E!— ‘SH%EH ‘C[)io O}Olﬂi Ezﬂ — - - - == I — Design Level

Copyright € 2000 - 2001
Research Institute of Structural Engineering and Swystem

* (F)EYTRUATE dolr), FohurA} A
R I R I8 1. WACS(SYRZERHHI| S Nt sl4Z2ae)



20U EAULUEY =R 1T,

Fd H204)

2.

[K

ZAE 9

g
:
¢

a8 2. 20 otojm3, FLu,

OE =355
@ A A : Studio Daniel Libeskind, A¥#=
@ AEAF - SAA7EE

@ F2AA ¢ FYTERS7IE, ARUP

® F X : Towerl . AA 66= A5} 5%
Tower2 . A 72%, A5} 5%
Towers . XA 46%, A3} 5%

©® 234 @ RC 2o 9 7], SRC7IS,

WEEe A tol2)]

e BELT

CORE

I8 3. Tower 2 2ZAN2H

i ZRAEE JAL o] 5ol AEEAL Qe 231 Y
©& Tower 29] 79 t=0] 292 7m?] RCHo] ¥ RC, SRC71%
o] A&}, 25F W 50F9]| Outriggere} Belt Truss® ol
85k Qlet, AA| FAREAE WO R TeEHaT dfAS 4
AlEtAom, Tower 22| 7% 141719 2EHQIACAE 6715
o AX Saego] A oR A WS FloR el 3o
AzJslgltt. 71554 s 9 A5 49 Agabge 19

At

IS

IIT=LF TN
ol =Sy,
SAHTHE, MTT Y

TELHHE

HEMNY
USYT, BEAHF,

JE=E HEF=

IF=LY HoiY
TS Al E s 219,
2Y TY HE

HY A=

AEBQI HOIX| H=

ITF=LY oY
A= bl
EF A

P-4
=T

By NS
2z oay 2%

AEF4 HgE AlIE F8 F&FAl vigslo 7les54
Fol AlSE AT ARl Aol uket Hekgo] 4t
oz vy 5 Uit 13/14, ViE~6719e 13)/15, 671
4 olFe 19/ RIER SHS s3Itk ASH ARE &
iz 3xpe] Asfate ssiolen, syt daghks vl
A5 ool BAGES AT & =l Tower 29 AJ5}2
< 7Isol et AlolAe] AighE G2 S0 deles Pt
1% 5of ol st W Ak vl shAlgke WACS Z2
T39] Aigholal ASgke FHHMPE AolAgoln BAge

_68_



EDF 2529 554 o4 2 89S - e ooy

Detormation (mm)

2.0

1.5

0.5

0.0

/akARES TEslol AlRlalolct. WA E e e

b

Column No. C210
Location: Tower 2 (82)

——0f 3! (WACSEZH)
Sy
—=—ASa

NAMEY ARy
\(09/07/08) | (09/09/28)
¥ !

100

0903/01)

900 f= ]

&0 [-———T
RTGETT TN

300 f-nmnene
(10/07/14)

200
0R/0%17)
400
o9/12/26)
500
(10/04/05)
700
onons
800
(11/01/30)
1000

(11/08/18)

g
g

Target DaylDate YY/MM/DD)

285 aMe R ASU

AT

?.

Wy 3~

1Z HEH

1Rp~2R THEH

2&F~3AF MEH

37 MEFY~EF

WPl e
Aow Azgglon, 7159 74

3.3 EH7j=
A oIS
A}

e

glo] WAshele Bgom, By
FtolE 2Rk 27 W
F 2~ A A
Y ol Zpsaicia 42
4 o Al el

oot

}04 L& Tower 29] & 1417]1_4 74]5
F 85%0] Bigoks ghow, szt A

E}é il m”ﬂk‘” AR St

Bislo] 7} THOR el B AISHIT A B
LS Fol Bshs WS Al

¥ 2. Tower 2 BHHE

y 7152 E(mm)
Story
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26F 25 25 20 20 30
21F 25 20 15 15 25
16F 25 15 10 10 20
11F 20 15 10 10 20
6F 15 10 10 10 15
2F 10 5 5 5 10

[< A7

s
N

3% 6. Tower 2 (25F O/T, B/T AXY JI&E NGRM)

3.4 F=M U AN HE

7153} Fol o] B4k mE Outrigger Truss Y Belt
Truss o] F7RES AMFsaL, olof] wg F2QPAE Shis)
7] ffete] AXA7] 9 ARkl diet ARE Aldsisith 1 2
3}, Outrigger Truss® 7% ¢F 22092 Delay JointE 485}
+ o] BlgAlsiths A7t Uehgen, Belt Turss= NG7F

= AR oF 13599] Delay JointE Z1-8ok= Zlo] L9t
Aol ZAPE Sl Ae= vepdth

AE é Ao AA, v vl 7% o4 Door,
Tl 2 2E0RE FAl] AA AR HES AASIGIH. ©] 7t
<=8 A EC”J—P Aol sl A slazA} gt



2008 EAYSLEYY =2H (AL 17, 5T H20Y)

34.1 ALY
O izt gl AU 7129 RS Eehe vl
o= o 7|59l Ehd] digt AEZF Basict o uigl

] AR 2t AR 75EAE B 4
[QAKIYS o "'21‘

Sl $8AE Defoto] el AARTolok s, 0
s mato] ohe} 757k HE5Edaego] 27 MAISHE RA
A 5 Eae] i AR F04] B,

_ X
& UNIT UNIT
x

col. col. col.

7]
3
2
b
R

RSN
—
.
= 2
pa i
£ ST a
a
&
E]
:I
e KRy

[ 24M A-Type] (2544 8-Typel

| CStua fromedt
- AHE MO
2O ABME SK

2709] 830l g5 GOz
w7) etk IRt o Erie) BESAue] A4S S8gke

4% 2ol BT 4 US AR skt wep B =

i
N
>.,
T
¢

2AE0] UHT7I| T HAA W
71EA) olsPt B k) AZY A3 w
als)9ict,

3.4.2 7 =HA

ZJEpaAe] 7% wAKRY 10mm IFEE AAEka
C—Stud Framed} A (2154 9 ASL)Ato]o] 27g9] 4
sj= dAjsto] 4] 9l pEnkeko R 10mme| S18AE HA|s)
Ao, sy, R FAYEOR 10mm S8AE 2she

Holol= URIES 15mm W 20mmE ARERASH] A
g 253 BASGT EARF Rosask 4 SajjlE A7)AA)

o mefsio] 4% S8AS 2 WSl dheis
Eg S7bdor AsES Agsie,

£ o

~
i

=
L5

2 dollA dESH s ofolute] 7le AT s % @
WAE 2nE vhad 2ol a0k 4= Qi

1) ACI ¥ PCA Ajm Xdo] A3 WACS sz age
715547 S W ool Aol

9) 27] 2~3/}e| ASgoR AT A7 BAYS A

A 4 QI B, AFAl] sk AREAR] S| mE

W2 Hlalslojof Akt sjAIZES oL 2 9lr)

3 GbHoR 2uF AE A 7159 FeEawS e

o 2 % Aol MRABL st 5= glonR ok

gm],} uﬂEanig} 7Po] 7}/\401 = HxHoﬂ I;H—E;H/\J]: A—17;]]

o

1

¢

0

ARIAFE 7IsEaTel Higt d3= eslior g,
4) 715 AR A, A 2 vl 59

AMEA|) AR TR} FRsSi,
B ZaA o] 283+ WACS Z2 10| A7HAT}o] w2
o] ik o Z7R AR W7 ol 23t Fiao] 7]~—o]—

T;]‘_ XHE/\] _% ]—iﬂE]E Uk]i] §]’E o OEU(élﬂ%] %o /\]
T Zo] HPER= W2 so] whlstth o8 3t ool

7Rssth, B A4 J Hidat sgto] oj2old 4 Qs A
IZAEES B3l AZL AT ool




