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Fig.1 Tower structure of hydraulic ship lift of Jinghong hydropower station unit of dimension and elevation m
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Table 1 Calculation loads and design conditions
1 Vv Vv Vv Vv Vv Vv Vv
2 Vv Vv Vv Vv Vv Vv Vv
3 Vv Vv Vv Vv Vv Vv Vv
4 v v v v v v v
1 4 Vv Vv v Vv
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Fig.2 Three-dimensional finite element model of tower Fig.3 Finite element model of shafts
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3.2
614.0 m 3 4
2 3
Table 2 Calculation parameters Table 3 Calculated displacement of tower top
/
E/GPa " kgm? /mm /mm  /mm /mm /mm /mm
542.0m 25.5 0.167 24.5 1 -0.74 0.84 -7.20 5 1.90 -6.20 -4.70
542.0m 28.0 0.167 25.0 2 -0.73  -6.00 -7.60 6 1.35 -6.60 12.20
30.0 0.167 25.0 3 -1.66 -7.20 -5.00 7 -6.70 19.00 9.50
206.0 0.300 78.5 4 -2.00 -7.70 -12.50
3 4
a. —6.70 mm
2.00 mm
4
Table 4 Calculated stress of key position
/MPa /MPa /MPa
1 1.0 0.5 0.50 3.4 0.8 0.80 -6.6
2 1.0 0.5 0.50 3.4 0.9 0.75 -7.1
3 2.3 -1.7 1.80 3.0 0.8 0.80 1.2 -5.8
4 1.8 0.8 -2.10 2.8 1.6 1.00 0.5 -4.5
5 2.2 -2.2 2.75 0.5 0.90 1.2 -5.6
6 1.5 1.4 -2.20 1.75 0.90 -4.2
7 1.8 0.8 0.80 3.5 1.35 4.00 -12.0
b. —19.00 mm
c. 1.00 mm
d.
—12.50 mm
e. 913 u il & 1/1000.
H
! i 1/1500 ~ 1/2000 92.0m
u 46 ~ 61 mm
f.
3.50 MPa.
4.00 MPa.
6 1.75 MPa.
g.
5 2.75 MPa
4 1.80 MPa.
3 2.30 MPa
h.

1.20 MPa
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0.50 MPa.
~12.00 MPa.
4
a.
b.
1 . D . 2005.
2 . J . 2005 33 6 642-
645.
3 J . 1999 18 4 101-104.
4 . J . 1999 19 1 47-56.
5 2 x 500t J . 1996 4 7-10.
6 . J . 2004 4 17-19.
7 GB50009—2001 S .
8 DL5077—1997 S .
9 GBJ135—90 S .
10 . J . 1985 2 12-21.
11 DL5073—1997 S .
12 . M . 1983.
13 JGJ3—2002 J186—2002 S .

Behavior analysis of tower structure of hydraulic ship lift
for Jinghong Hydropower Station

HUANG Guang-ming' > LING Yun’ ZHU Guo-jin’
1. College of Water Conservancy and Hydropower Engineer Hohat University ~Nanjing 210098  China
2. Yunnan Huaneng Lancang River Hydropower Co. LTD Kunming 650214 China
3. Kunming Hydroelectric Investigation —Design and Research Institute CHECC  Kunming 650051 China

Abstract Based on stress characteristics of the hydraulic ship lift design conditions and main load values of the tower
were determined. Then the numerical calculation method was used to study the behavior of the tower structure of
hydraulic ship lift for Jinghong Hydropower Station. The results show that the structural style of the tower is appropriate
but its stress state is complex and there are larger tension stress and compression stress at some locations. Some

engineering measures are needed to improve the stress state at these locations.

Key words Jinghong Hydropower Station hydraulic ship lift tower structure behavior





