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Abstract

This study investigates the effect of the outrigger wall reinforced with post-tension on reducing differential column shortening. Since the
outrigger wall is a concrete structure, the effect of its long-term behavior should be considered. The long-term behavior of the outrigger wall
increases differential column shortening and decreases the shear force acting on the outrigger. When the stiffness of the outrigger becomes
small, the effect of its long-term behavior increases. Furthermore, a method of reinforcing with post-tension to reduce differential column
shortening is proposed. Following the analysis, it was confirmed that the post-tension method shows a significant reduction in the differential
column shortening. This study shows that the effect of the outrigger wall reinforced with post-tension on reducing differential column

shortening increases with the prestressing force of tendon.
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Fig. 1 (a) Not considering effect of long-term behavior of outrigger
(b) Considering effect of long-term behavior of outrigger
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Table 1 Analysis model

Member Concrete Section size Dead
Strength(Mpa) | width(m)xdepth(m) Load(kN)
Column 68 1.5x1.5 1420
Shear wall 48 0.8x15.0 2640
Outrigger 48 0.8x14.0 -

(@) (b)
Fig. 3 (a) Analysis model (b) Detail of outrigger wall
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Fig.4 Analysis model of post tensioned outrigger wall
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Fig.5 Shortening when considering long-term behavior
of outrigger wall
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Fig. 6 Comparison of differential column shortening when
considering long-term behavior of outrigger wall
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Table 2 Shear force according to the thickness of outrigger

thickness(m) 0.1 0.2 0.3 0.4 0.5

V(kN) 10579 12617 13579 14146 14520

VLT(kN) 7742 10319 11660 12505 13093

Difference -27% -18% -14% -12% -10%

thickness(m) 0.6 0.7 0.8 0.9 1.0
V(kN) 14785 14981 15132 15251 15348
VLT(KN) 13527 13860 14125 14340 14518
Difference -9% -7% -7% -6% -5%

Table 3 Differential column shortening according to the thickness
of outrigger

thickness(m) 0.1 0.2 0.3 0.4 0.5

DAS(m) 0.031 0.023 0.019 0.017 0.016

DASLT(m) 0.041 0.031 0.026 0.023 0.021

Difference +32% +35% +37% +35% +31%

thickness(m) 0.6 0.7 0.8 0.9 1.0

DAS(m) 0.014 0.013 0.013 0.012 0.012

DASLT(m) 0.019 0.018 0.017 0.016 0.015

Difference +36% | +38% | +31% | +33% +25%
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Fig. 10 Differential column shortening when the outrigger is
reinforced with post-tension
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Table 4 Differential column shortening according to the jacking
force at outrigger floor(40F)

. DAS(m)
king F kN
Jacking Force(kN) No Prestressed Prestressed Difference
6208 0.041 -4%
12416 0.039 -7%
0.042

18624 0.038 -11%
24832 0.036 -14%

Table 5 Differential column shortening according to the jacking
force at max DAS floor(57F)

. DAS(m)
Jacking F kN "
acking Force(kN) No Prestressed Prestressed Difference
6208 0.027 -15%
12416 0.023 -29%
0.032
18624 0.018 -44%
24832 0.013 -58%
75T AT TAE 'lA T 9 ait= o g A
2A)2] 47)74 5] Bateh wrlEnhs 2 & 4 Ak oF%

20) HE7) 5S4 ep0] MHAal STRO| A 2] RE7|E St
£3.61% AT} oF:2] 7 Zol 4 0] Aol7h  Arks A

o4 gk

2e BeAEY LS A7)} REINFEAT AL
CREEE S DUMEL ELPS S POERERE

a7 s 4L Sast o) 7] o)A o] maAEd s 2
7]+ 6208kNo|H, S AEFY AQ] F 7|5 24| o) 4] 48]7}X]
w7stel S|AskelaL a4 ATHE Fig. 110 A A1t Fig.
119] (a)o)| A | AEH A 7] 12416kN, (b)o]| A Za|AE
gl 7] 18624kN, (c)ol| A ZEAEd A 7]5= 24832kN
o|th Fig. 119] (a)oll ] o] A FollA o] B57]eSade
29.10% Fragom, o R57]sHae] dshs 57F
A o] B3 71 & Ead 7.22% ARl Fig. 119] (b)of| A of
XA FollM o H57THaTZ43.65% HAaglon, o
He7leFHaego] WA= STFA Y RF7|e5ad2
10.83% =itk Fig. 119] ()0l A okx2]A FollA o] F-5
7T EaTE 58.20% Haglon, Hd TSl Y
RSH= STROA 9] 57155 43S 1443% Zagrh 29
AEY LY ]9 GE HE7|FEAT Aol Table 49
Table 5o 7g 2] 3F3ich

rh



Azt wbol WA Gk Blsty] Slstel AAML of
27 WAl £AS

< Besty] §18) ZAE ' FHE 285k kS Al
ShaL A& =3y atqleh. Ze|AE Ao gt o] & Aot
CEB-FIP 27| &g &lste] Ze|AEH A g4 WS &
It Al g A E o] ZAE ' FHE =Yl 575
A% o4 A0S v waklh 2 =il A o2 22 2
e e

1) oFxe|A WAL A7 |AES 1] Al, 7152 Had

O

A& A

2) ok 719 7171 A f5of ok
2Jo]= o}-9-a] 7] Zof A 32.03%, 2|t
o] FAYsI= ol A 15.41%0] k.

3) okxE|7 9 F57l e HAT AR Aupel e g
2 Z}ZF 4.72%p, 6.66% IF A& w|w] gt f2zzo| ok wlhetA

gl

o] 552 OFZ | AR ARG Al BT H 4TS ATA
7] TS S56] & = glom, e Ao A-golh=
Ate] o] g o]F 14 ofxe|A 9 ZAF R o
AR = obe| Aol H71A Q1 g2 9] A7]= gt

4) o} A HAS ZAE HAOR B A, 7|59 =4
T skl Aee o] sk SRl uheba] K
SlEEaTS dadth A f57sS5aT i
At} olxe A FoA e B eHaTe] 2A 3
23t

5) ZAE HIAL A7|7t S48 R57554%Y das
o] Z7FHAITE et T AEH A 9IS of7| T
2= 9]7] wjEo|| o}9-2] A B o] S8 slolste] AH
gF ZAE "I 0] 2715 A sfof gtk

O] = 2017 I O A A 0 2 = At A ko] A e
ol =38 7] 2714 9(No. NRF-2017R1A-2B4010043).

References

Bazant, Z.P., Yu, Q., Li, GH. (2012) Excessive Long-Time
Deflections of Prestressed Box Girders. I: Record-Span Bridge in
Palau and Other Paradigms, J. Struct. Eng., 138(6), pp.676~686.

CEB-FIP(Comite Euro-Intemational Du Beton) (2010) CEB-FIP
Model Code 2010, Thomas Telford Services Ltd, London,
p.292.

Fintel, M., Ghosh, S.K., Iyengar, H. (1987) Column Shortening in
Tall Structure-Prediction and Compensation, Portland Cement
Association, Skokie, p.35.

Kim, H.S. (2013) Effect of Horizontal Members on Column Shortening
of Reinforced Concrete Building Structures, Struct. Des. Tall&
Special Build., 22, pp.440~453.

Kim, H.S., Lim, Y.J., Lee, H.L. (2019) Strength Demand of
Dual-Purpose Outrigger System for Reducing Lateral Displa-
cement and Differential Axial Shortening in a Tall Building,
Struct. Des. Tall& Special Build., e1701, pp.1~19.

Moragaspitiya, P., Thambiratnam, D., Perera, N., Chan, T. (2010)
A Numerical Method to Quantify Differential Axial Shortening
in Concrete Buildings, Eng. Struct., 32, pp.2310~2317.

Park, S.W., Choi, S.W., Park, H.S. (2013) Moving Average
Correction Method for Compensation of Differential Column
Shortenings in High-Rise Buildings, Struct. Des. Tall& Special
Build., 22, pp.718~728.

Samarakkody, D.I., Thambiratmam, D.P., Chan, T.H.T., Moragaspitiya,
P.H.N. (2017) Differential Axial Shortening and Its Effects in
High Rise Buildings with Composite Concrete Filled Tube
Columns, Constr. & Build. Mater., 143, pp.659~672.

Zou, D., Liu, T., Teng, J., Du, C., Li, B. (2014) Influence of
Creep and Drying Shrinkage of Reinforced Concrete Shear
Walls on the Axial Shortening of High-Rise Buildings, Constr.
& Build. Mater., 55, pp.46~56.

MR ZeE =2F HM333 M4%(2020.8) 243



LE W o HAH obE] 7] B o] 57 TS A4 B

2 x|

B ERoAE EAE AAO R BE ok A HAO) BV FE4F AT EUE IS ok kel wA 42T g
A% BaE|E RS oF e AR A o] ok2elA HAS) A7) ABE elsor k. okl A AL e ne Fej
Ak g2o] e o]y thEo] Hek S-S W FALEY] B AT ik o ATE +HTUT 1 AL SARLHA
ATt oF e AL H7IAS M) Al HEINFEH LT o2 A Agoh AL s on, A Ml ofelA )
£ W71 ST A AR5 SHLFS SIS okl Aol Ak A S FATS HH o of e
Aol g5 1 BIpE ATks AL YA o|F of el AL B AR R Q) F7 BEIFEAFS %aA717] s

HFH R BAFSHE S ARSI T BT SISkt el As s w9] AT Tl A A 7] A S
AEdZ NS BT TSt S A0 EAE G4 YO Hold RIS 54T A ANE Hskgon, 2o
Ee 29 2717} F7F48 1 Bt 37k dEe

[ 1ot lo 4
ot |

G0l 2T AE, obxEA, A7IAE, el e EHa, ELE WA



