%536 H55 6 M)
Vol. 36 No.6

KM K B Bt R

Advances in Science and Technology of Water Resources

DOI;10. 3880/j. issn. 1006 -7647.2016.06. 015

v 2 THRTBLES A 854 HU XA (E XL B2 4L

g R 2w A ek’
(1. THFRFK FIZK B2 B VL FEAT 2100985 2. 2045 /K 7K B Bl 5 1B, 2484 &8 230088)

FE AR HALRCRAAE R AR KA RS R T RS MR N-S 7 A2 038 W% 0915 3) | 1 T4
A R &M KT ADINA A TR MM 328 T — 4 & A MB AR L MRS T 7 ik, 5F
Bt F IR T A ke B AR R RO A AR E ), oM T FE AR AL AR L M 0 KB ovh R
RIS AL L MR EAR R R 8, 5 T FHAB AU AR 45 MR R 8 Rk & HORGA X JF 5 ALTE A3 4T
T, BABAERLLE R . & A AU AR L5 MR RS SR KA A I AR L 30 R TR B 5 $1E
R AR AL 3t A7 2] 69 THAE AL AR LS M R R R K THLEAL; 3 TIR RS Rk 2 #m 5, B4 #
B E 90 m VA b X IR HLTEALERAR )N

SRR AT AL AR LM B RUR s B R ROEAR A & 3K IR & K

FESES . U642. 1 M ERAR SRS A XEHS 1006 - 7647 (2016 )06 - 0080 - 06

Numerical wind tunnel simulation of wind resistance for tower structure of high-rise ship lift//GUO Bowen', ZHAO
Lanhao' , LIU Wenhua®( 1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098 ,
China; 2. Anhui Survey and Design Institute of Water Conservancy and Hydropower, Hefei 230088, China)

Abstract: In this study, numerical wind tunnel simulation technology was used, the incompressible Navier-Stokes
equations for viscous fluids were employed to describe the motion of the wind, and appropriate boundary conditions for the
computational domain were established. In this way, a new method for wind resistance analysis for a tower structure of a
high-rise ship lift was developed based on the ADINA software for finite element analysis. The correctness and validity of
this method were verified with an example. Combined with a project case, the wind-induced response of the ship lift tower
structure was analyzed, and the wind-load shape coefficient of the ship lift tower structure was obtained, the expression of
the downwind vibration coefficient of the ship lift tower structure was derived, and the calculated wind-load shape coefficient
and downwind vibration coefficient were compared with the results obtained from the specification. Numerical simulation
results show that the downwind maximum displacement of the high-rise ship lift tower structure occurs near the top of its
windward side. The wind-load shape coefficient of the ship lift tower structure obtained from the numerical wind tunnel
simulation technology is greater than the result obtained from the specification. The downwind vibration coefficient obtained
from the specification is lower than that obtained from the numerical wind tunnel simulation for the whole region, except in
the region below the elevation of the structure of 90 m.

Key words: ship lift; tower structure; numerical wind tunnel; wind-induced response; wind-load shape coefficient;

downwind vibration coefficient
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