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Abstract: In order to save workload, finite element method is adopted to do macroscopic force analysis on
large—scale and complex structure, but it is unable to clarify the force situation of local weak parts of structure.
This paper using finite element method conducted delicate analysis on weak parts of a supersized cooling tower
based on results of global analysis of whole structure. According to the result of elastic analysis and elastic —
plastic time history analysis, deformations of this cooling tower are concentrated at Y—shaped pillars, and close
to allowable deformation limit. It is revealed that both ends of Y—shaped pillars are the weakest parts of whole

structure. Steel tube encasement is adopted to reinforce ends of columns, which significantly raises capacity and
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ductility of concrete columns. Under the same load condition, the compressive damage, stress and strain of

stirrups are considerably reduced compared with the unreinforced columns.

Keywords: Supersized cooling tower; Weak parts of structure; Finite element analysis; Substructure; Steel

tube encasement
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Table 1 The most disadvantageous combination of internal

forces of pillar

ingiv N(kN) V(kN) M(kN-m)
Noin -39 458.9 1265.5 11 472.8
Ny 7893.5 1267.9 9892.2
My -38 000.0 1552.1 13 447.9
Vo 13 572.7 1627.7 12 764.3

MR R SRR RS M BE /5, I Response
2000 BIEIIHTAREE, (RS R TSI M-N
ek, JEEFR 1 RERBEPH N, M EHETH,
& 2 frox, MERIDEH, SCHEHEL TR0
PG GL, HNECEE S T80 rhr 2K E
77, B AR SR RS, BeEm A
AN

40000
20000 —e— M-NiHi £k
) .
i L o
o —a— H1
Z -20000
< . \} —A— W42
R -40000 ]
b= /
-60000 —— L —o— i A143
_ /
80000 j—
—— N /44
-100000
0 5000 10000 15000 20000 25000
R (KN.m)

2 SERAFIN D SRR
Fig.2 Comparison of the most disadvantageous combination of

internal forces and carrying capacity of pillars
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Fig.3 Displacements time history of three points of cooling

tower at different heights in the XZ plane
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Fig.4 Cloud diagram of X—-directional displacement of cooling

tower
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Fig.5 Finite element model of substructure
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Fig.6 Cloud diagram of tensile damage of concrete from

substructure
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Fig.7 Cloud diagram of compressive damage of concrete from substructure
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Fig.8 Cloud diagram of tensile stress of steel bars from substructure
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Table 2 Strain and stress of steel bars from substructure before and after steel tube encasement

DO T4 LERIEOL Mises i/ /J(MPa) BRI AR () B RKIEREE (u,)
WREGNED 335.000 5531.327 ~1770.400
FE TR 1/4 SRS 84.954 382.062 -412.397
EL2l RS 163.276 570.343 ~792.601
T 165.169 635.053 -231.110
BAEEN 335.000 7385.658 -3540.805
AN BAEZI7 280.959 1363.880 -681.233
SCEREN 162.638 627.810 ~789.504
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Fig.9 Cloud diagram of tensile damage of concrete from pillars

‘ — w— 15 F1/4

M
\\
[

0 . d
0 50 100 150 200 250 300 350 400 450 500
FrE8 Cmm)

10 INEFERIADIE R —OrR izt

Fig.10 Cloud diagram of tensile damage of concrete from pillars
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