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EFFECT OF PILE-SOIL-STRUCTURE INTERACTION ON DOWNWIND
RESPONSE OF HIGHRISE BUILDING TO WIND-INDUCED VIBRATION

Fan Cunxin® Chen Rong® Xue Songtao® 3
(*Dept. of Civil Engineering  University of Science and Technology of Suzhou ~ Suzhou 215011 China)
(*Research Institute of Sructural Engineering and Disaster Reduction  Tongji University ~ Shanghai 200092 China)
(Dept. of Architecture  School of Science and Engineering  Kinki University Osaka  Japan)

Abstract Considering the pile-soil-structure interaction (PSSI) the formula of the downwind displacement
response is derived for highrise building subjected to fluctuating wind load. Numerical examples show that PSSI
has evident effect on downwind displacement response of the building. Generally speaking it is not aways
conservative to consider PSS! in the analysis of downwind responses of tall building. When the damping in the soil
issmall the elagtic relative displacement response of the structure considering the PSS may be greater than that
without considering the PSSI  and the total displacement response of the structure considering PSSI is always
greater than that without considering PSSl which may increase the uncomfortableness of the structure. This
phenomenon becomes more significant if the building is higher. So more attention should be paid to the effect of
the PSS! in the design of tall building.
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Fig.2 Diagrammatic sketch of pile group
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Fig.3 Structure model considering interaction
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Fig.7 Displacement transfer functionsfor top floor (70 stories)
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Fig4 Displacement transfer functionsfor top floor (20 stories)
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Fig.5 Displacement transfer functionsfor top floor (35 stories)
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Fig.6 Displacement transfer functionsfor top floor (50 stories)
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Table 5 Maximum value of displacement transfer functionswith different damping ratio
frad-s frad-s * Ugdm Udm U/m UdUs UdUs
0.010 1.85 1.475 0.2999 0.1547 0.2180 0.52 0.73
0.015 1.85 1.475 02021 01324 0.186 6 0.66 0.92
0.020 1.85 1.475 01521 01157 0.1631 0.76 1.07
0.030 1.85 1.475 0.1017 0.1054 0.1304 1.04 1.28
0.040 1.85 1.475 0.076 3 0.0780 0.108 6 1.05 1.42
0.050 1.85 1.475 0.0611 0.0658 0.094 2 1.08 154
6
Table6 Maximum value of displacement transfer functionswith different structural stiffness
frad-s * frad-s * Ugdm Udm Udm UdUs Ud/Us
05 1.300 1.175 01218 0.1288 0.1555 1.06 1.28
0.7 1.550 1.350 0.0871 0.0920 01186 1.06 1.36
0.9 1.750 1.475 0.067 9 0.0727 0.0997 1.07 147
11 1.925 1.575 0.0552 0.059 1 0.0873 1.07 1.58
13 2.100 1.650 0.046 8 0.050 6 0.0777 1.08 1.65
15 2.250 1.725 0.040 6 0.044 1 0.0714 1.09 1.76
0331 0 m 20
04156 m 1.15% 42.96% 1.01
(3) Vo 1.06 70
3 3 Vi 50 1.16 2.05
Vi (5)
Vo 5
2.6% V, 350m/s 50
0.3424m 05208 m 1
V, 550 m/s 0.02 0.05
0301 m 05182 m 0.67% 0.01 0.05
0.50% 1
(4)
( x 0.027)
4
( x 0.027
) 1

(x =0.015 0.025)
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