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Prediction and Compensation of Differential Column Shortening in
52 story Amatapura Apartment Building
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ABSTRACT

The objectives of this paper are to estimate differential column shortening and to determine
appropreate compensation amount in 52 story Amatapura Apartment in Indonesia. For this, a
computer program based on PCA and CEB-FIP code is developed. The results show that
Elastic and Creep strain are the main factors of column shortening and the maximum
differential shortening is appeared near the middle of the building height. The results between
field survey and estimation have some difference, the most influential factor of the difference
can be lateral restraints provided by horizontal members, which cannot be handled in this
develped program. Hence introducing the modification factors from various field survey, this
program can be used properly in design and construction procedures.
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Design Floor Suspended . | Basic Strain R R
LEVEL F'c Grc)(§52area Steg} ;)rea dead load | dead load V/S.Ratxo of Creep Basic S train
(psi) in2) (in! (kips) (kips) (in) (x10-4) of Shrinkage
0-1 2480 31.2 55.35 12.45
1-5 8520 1860 2495 25.84 10.78 469
5-7 2495 25.84
7-23 187 25.84
25~24 7100 1860 187 27.19 10.78 563
24-25 21.83 2584
25-26 21.83 2719 2.07 0.0008
26-29 312 20.89
29-31 5680 1395 2495 20.89 9.34 7.04
31-34 15.6 20.89
34-39 15.6 20.89 939
39-50 4260 1395 9.8 20.89 9.34 9.39
50~51 9.8 22.24 15.49
* Construction live load= 2.96kips
[# 2] olojelE:} C-47[88 MEMS
LEVEL D;s’xcgn Gro(§s area Stegl area dei!.lml)(:a d i‘;zge?::s V/S'Ratio Bisflccfet;;m Basic Strain
; (psi) in2) (in2) (kips) (kips) (in) (% 10-4) of Shrinkage
0-1 2480 37.44 66.29 12.45
1-2 8520 1860 312 3538 10.78 4.69
2-5 1860 2495 35.38 10.78
&5-10 24.95 35.38
10-16 31.2 35.38
1572 3 100 1860 3744 3538 1078 563
23~24 3744 38.13 513 0.0008
24-25 37.44 35.38 ' :
25-26 37.44 38.13
26-31 . 18.72 3043
31-34 5680 1395 156 3043 9.34 704
34-39 156 3043 9.39
39-50 4260 1395 9.8 30.43 9.34 9.39
50-51 9.8 33.18 15.49
* Construction live load= 7.33kips
(% 3] olnlELEE} C-57|152 XMEHS
i Des'1gn Gross area | Steel area Floor Suspended V/S Ratio Basic Strain Basic Strain
LEVEL F'c (in2) (in2) dead load | dead load (in) of Creep of Shrinkage
(psi) (kips) (kips) (x10-4)
0-1 8520 1256 1248 46.87 8.86 4.69
1-5 337 12.48 2812 7.23 4.69
5-23 28.12
23-24 31.50
94-95 7100 837 9.36 98,12 723 563
25-26 31.50 6.33 ’ 0.0008
26-34 5680 543 12.48 24.99 5.83 704
34-39 543 9.36 24.99 583 © 939
3944 1260 543 53 24.99 583 9.39
44~50 388 4 23.34 492 9.39
5051 388 4 26.72 4.92 15.49

* Construcuon live load= 9.04kips
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C3 C4 C5
PCA 20.63mm 30.51mm 68.83mm
CEB 22.82mm 33.64mm 69.54mm
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C3-C5 C4-C5
PCA 20.69mm 16.12mm
CEB 22.22mm 16.77mm
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A2 PCA CEB-FIP
C3 47mm 19.73mm 21.72mm
C4 45mm 29.18mm 32.02mm
C5 46mm 66.19mm 66.62mm
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