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ABSTRACT

Accurate prediction of time-dependent column shortening is essential for tall buildings in both strength and
serviceability aspects. The uncertainty associated with assumed values for concrete properties such as strength, creep,
and shrinkage coefficients should be considered for the prediction of time-dependent column shortening of tall
concrete buildings. In this study, the column shortenings of 41-story tall concrete building are predicted using monte
carlo simulation technique based on the probabilistic analysis. The probabilistic column shortenings considering
confidence intervals are compared with the actual column shortenings by field measurement. The time-dependent
strains measured at tall bearing wall building were generally lower than the predicted strains and the measured

values fell within a range p-1.64, confidence level 90 %.
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C]‘Fia =23 (tlu )V 025 (7)

_0.044 (v/s) +0.934
CRo = 010 (0/5)+ 085 ®

CRH}I = 1-0 (RH<40>
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0.037 (v/s) +0.944
0.177(v/5) +0.734 (13)
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=3.00-003xRH (80 = RH)
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3. Monte Carlo simulation0f| 2|8t
JISE=L 2 5N

3.1 Monte Carlo simuiation
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Table 1 Coefficient of variation for Random

parameters
Concrete Ultimate Specific
strength shrinkage creep
Coefficient 0.1 0.553 0.528
of variation
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Fig. 2 Location of analysed walls
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Table 2 Material properties
Concrete| Ultimate Specific creep
Story |strength | shrinkage -6
(MPa) | (10 *mm/mm) (10" mm/mm/MPa)
Interior| 41F ~32F | 23.54 800 2132
shelall; 31F~24F| 26.48 800 1885
e |23F~14F| 4648 1180 168.2
wall [13F~BIF| 46.48 876 1385
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Table 3 Member properties of W401 core wall

Sto Cross section |Steel area| Volumn- Applied
™Y | of RClcm®) (em®  |to-surface(cm) |loads(kN)
41F 34,307 124.9 19.1 297
33F-40F 34,307 124.9 19.1 293
27F-32F 34,307 245.3 19.1 293
20F-26F 34,307 345.8 19.1 293

PIT 34,307 345.8 19.1 318

21F 34,307 345.8 19.1 314
17F-20F 34,307 345.8 19.1 293
4F-16F 34,307 345.8 19.1 277

3F 34,307 345.8 19.1 463
BIF-2F 34,307 345.8 19.1 439
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Fig. 3 Shortening of W101 at level B1 for two
different confidence levels
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Fig. 4 Shortening of W202A at level B1 for two
different confidence levels
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Fig. 5 Shortening of W409 at level B1 for two
different confidence levels
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Fig. 6 Shortening of W401 at level B1 for two
different confidence levels
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Table 4 Shortening for confidence intervals of
level B1(unit : mm)

Confidence n—c p—1.6450/ u—20
levels = i(é <X< < X<
o
Shortenings(B1) 6826%) | " tororl B rir,

upper 3.037 3.560 3.836

w101 lower 1.501 1.000 0.723
mean 2.279

upper 4.076 4.743 5.110

W202A lower 2.006 1.338 0.971
mean 3.041

upper 2.955 3.445 3.715

W409 lower 1.436 0.946 0.677
mean 2.196

upper 3.383 3.935 4.239

W401 lower 1.670 1.118 0.814
mean 2.527
. W101 2.296
Soenine s
. W409 2.212

analysis

W401 2.542
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Fig. 8 Comparison of the mesaured and deterministic
predicted shortening of W101 at level B1
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Fig. 9 Comparison of the mesaured and deterministic
predicted shortening of W202A at level B1
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Fig. 11 Comparison of the mesaured and deterministic
predicted shortening of W401 at level B1
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