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Prediction and Compensation of Differential Column
Shortening in High-Rise Building Structures
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ABSTRACT

The purpose of this study is to make a reasonable correction in construction stage through
exact prediction of long-time differential column shortening that occurs in the high-rise RC
building. For this, a self-developed program adopted PCA code is used to predict differential
column shortening with sequential loading process. Using this program, the amount of the different
column shortening of Amatapura Apartment in Indonesia is predicted and the effect is analyzed.
From the result, the major factor affecting the shortening amount in columns is elastic strain and
the effect of shrinkage is very small rather than creep. And maximun differential column
shortening is appeared near the middle of the building.
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Y 2. Schematic section of a multistory building

A NAY 248 22 2FREY #32AE Nj9 349 $Ta42 B F vy 232,
AEFFA gholr 2 FEILES GHFA AL dFog dsid @4RFE oA Ha

e
k=]
T

=
©

2
S A% B2FE} 4HHFTA AT Aol B ARFY. GHA, o]2AF sYre F
AAE oEF g2 FEHAE F gAY AH F4¥9 goz 3¥E + 9ok

~259-



1. Pre-installation shortenings :

€dnuot A" E ANFHA TS F4%
2. Pos-tinstallation shortenings :
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1) &3 A4 (Modulus of Elasticity)

ACI Code © Agdl 9dtd TAYEY AYol BE BAAFE A3} AP aYES
&A= gd"ETh

P R Y — R "

ACI Committee 2099 2)8l¥ FEUAE TIYEY Ao wE d&AEE Hed 2L He=
vebd £ gl

" ——-L_ »
fa=10+0.85¢ 7

2) A x4 % (Shrinkage)
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£ FoME 75ENY B5E4FE A4Er] 93ty A AndAloldA ddiAaMe o] AF
%< Amatapura ApartmentZA &< Ao E At o] AEL WE HolE L Towerd RC
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3.2 Amatapura Apartment in Indonesia
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L. Dead Load : €88 % 7|5 25

2. Suspended Dead Load : Cladding, W% vlgAE FEFA BFF HAFHE 2345
3. Construction Live Load : 7} A 52 AF85
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. . Floor Suspended . Basic Strain of . .
STORY Des‘('ggi)“ G’ﬁz)a’e"‘ S‘engg"ea dead boad | dead ad | V' s(isauo Creep | Besic St
{kips) (kips) (x10% 9
01 2480 312 3080 1027 1245
1-5 820 1860 24.95 4170 13.90 10.78 469
5-7 24.95
7-24 7100 1860 187 4170 1390 10.78 563
24-26 2183
26-29 312
29-31 5680 1395 24.95 3850 1283 9.34 704
31-34 156 0.0008
34-39 156 939
40-47 ' 98 9.39
47-48 98 948
48-49 4260 1395 9.8 3850 1283 934 986
50-51 98 1049
51-52 98 174
52-HP 98 15.49

*&1= FZ0| 981t *Cycle time=5days/floor *S& 80% *Suspended dead load= 214 HAIBQ| 205 SIK0IMEE] @l “Construction live load=884 kips
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) ) Floor Suspended . Basic Strain of . .
STORY Des('g;‘i)’:" G’ﬁz)a’ea s‘eng‘)”ea dead load | dead kad | ¥/ S("Igano Creep ?ﬁrﬁ‘&’;
(kips) (kips) (x10Y
o 2480 3744 308 106 1245
1-2 8520 1860 312 514 177 1078 469
2-5 1860 2495 448 154 1078
510 2495
10-16 7100 1860 312 448 154 1078 563
1626 37.44
26-27 1872 48 154
2731 5680 1305 1872 398 137 934 704
3)-34 156 398 137 00008
34-39 156 939
40-47 98 939
47-48 98 948
48-49 4260 1395 98 398 137 934 986
50-51 98 1049
51-52 98 1174
52-HP 98 1549
¥3. o}vtelF & C-571%59 A8A S
. ) Floor Suspended . |Basic Strain of ) .
STORY Des(’g;)“ G’°fif,z)a""a Steg:]z?'ea dead load | dend load | V/ S(i:)“"t” Creep | Besic Stran
{kips) {kips) (x104 | O Shrinkage
o1 1256 156 54 886
1-2 8520 837 1248 467 161 723 469
2-5 837 423 146 723
526 7100 837 93 423 126 723 563
2627 423 126 583
27-34 5680 543 1248 39, 135 583 704
34-39 543 936 39, 583 939
40-45 543 53 39 583 939 00008
45-46 388 4 39 492 939
46-47 388 4 375 492 939
47-48 4260 388 4 375 135 492 948
48-49 388 4 75 492 986
50-51 388 4 375 4% 1049
51-52 388 4 375 492 174
52-HP 388 4 375 492 1549
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