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Prediction of Differential Column Shortening for
Reinforced Concrete Tall Buildings

OlEfr* &z ¥
Lee, Tae-Gyu Kim, Jin-Keun Song, Jin-Gyu

ABSTRACT

In this paper. the prediction method of the differential column shortening for cracked
reinforced concrete tall buildings due to the construction sequence is presented. The
cracked sectional properties from the strain and curvature of the sectional centroid is
directly used. And the stiffness matrix of concrete elements considering the axial
strain-curvature interaction effect is adopted. The creep and shrinkage properties used in
the predictions were calculated in accordance with ACI 209, CEB-FIP 1990, and B3 model
code. In order to demonstrate the validity of this algorithm, the prediction by the proposed
method are compared with both the results of the in-situ test and the results by other
simplified method. The proposed method is in good agreement with experimental results,
and bettter than the simplified method.

keywords : Column shortening, Reinforced concrete. Time-dependent, Creep, Shrinkage,
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Fig. 1 Floor loads and shores in a building
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Fig. 3 Numbering of member end forces and

displacements
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Table 2 Sectional properties of example

Area Reinforcement (cm®)
(WXH)
(cm) Comp. Tens.
Beam 30 x40 10.0 20.0
Column
(left) 50 % 50 50.0 50.0
Column
{right) 5050 10.0 10.0
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Table 1 Material properties of example

Cosrilrx)err;egs:}ive Cement | Curing C:;f:lzg }?;1;2:;? Slump | Cement Air s/a w/c a/c | Temp.
iy 3 0, g 0, 0, o
(kg/cm?) type |condition (day) (%) (ecm) | (kg/m”) | (%) (%) (%) (%) (W)
280 1 moisture 30 60 10 400 5 40.0 30 280.0 25
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Table 4 Sectional properties of building Amatapula

S W | Retntor Sec | (72 | Reintor
| |80<200] 20036 | 10 |60~ 150 12036
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Table 3 Material properties of building Amatapula

‘ompressive{ S Curing| Relative | & + .

| Coment | Curine i winids | Steme | Geme | 85 | o | s | ols |l
600 1 moisture 30 85 12 580 5 58.3 28 281,01 25
500 I moisture 30 85 12 540 5 62.0 31 | 300.0 25
400 1 moisture 30 85 12 500 8 55.3 36 1320.0 25
300 1 moisture 30 85 12 424 9 60.2 42 1389.2 25

350 (Slab) l moisture 30 85 12 | 476 8 57.3 38 [340.31 25
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