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Study on the Stability of the Tower Slope of
Electric Tower Affected by Wind Load
MA Yushan, DONG Menglong“ , CHEN Song, DING Yangbo, YU Zhenghao

(School of earth science and engineering, Hohai university, Nanjing, Jiangsu 211100, China)

Abstract; Based on the analysis of the engineering geological environment background of transmission
iron tower foundation on Wufeng mountain in Zhenjiang, FLAC3D three-dimensional numerical simula-
tion software and strength reduction method were used to analyze the deformation characteristics of the
tower foundation slope under five working conditions of natural wind, strong wind 90°, strong wind 60°,
strong wind 45°and strong wind 0°. The stability coefficient of the tower foundation slope under each
working condition was also calculated. The results show that the overall uneven settlement of tower foun-
dation slope foundation under the conditions of natural wind, strong wind 90°, strong wind 60°, strong
wind 45° and strong wind 0° are respectively: 0. 43%o, 0. 66%o, 0. 50%¢, 0.33%c, 0. 65 %c. The slope
stability coefficients are respectively;1.31, 1.25, 1.23, 1.23, and 1. 18, indicating that the slope is
in a stable state under five operating conditions. The stability of the foundation slope is relatively small
when the wind is 0°.

Key words: tower foundation slope; wind load; strength reduction method; slope stability
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Fig. 2 Typical engineering geological section of the study area
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Fig. 3 Generalized model of tower foundation

slope of Wufeng Mountain
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Tab. 1 Calculation parameters of three-dimensional
stability of rock and soil layers of foundation of

Wufeng Mountain Crossing River Tower in Zhenjiang

. ER KRy BEEHEA IAMA L SRR
v/(kN+-m™) ¢/ kPa ¢/(°) M E/GPa
Ok 19. 4 41.7 13.2  0.30 1.8x107’
WmbsE  20.5 28.0 25.0 0.30 10.0
e 23.0 840.0 31.0 0.16  22.0
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Fig. 12 Two-dimensional simplified mechanical

analysis of iron tower
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Tab.2 Load of iron tower foundation of Wufeng Mountain
in Zhenjiang under natural wind conditions

. . far k77 [v)
far gl dE gk — - = m
e KX KFEY %y Z
= JE/KN /KN JTEZKN
A TS -1480.50 -1494.43 -9 661.37
ki3S -208.55 -199.66 -1 396.20
BB THEA 93.78 103. 46 -733. 85
E#J1 -1085.43 -1102.67 6904.25
it TIEJ  -1103.74 1076.09 -7 287.54
/v 535. 69 -613.17 3 588.70
b B TES 929. 15 -1006.54 -6 345.81
kKT -713.69 679. 49 4 531.57
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7.0~ 14.91 mm, X J Il K0 & h - 2.51 ~
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Tab. 3 Load on the tower foundation of Wufeng Mountain in Zhenjiang under heavy wind conditions

TH Tar g AR Tar g5 )
FHA 7K X J5Ial/kN K Y 7 1A)/kN %W Z JIal/kN

A BE -1239.126 0 -1199.961 0 -8 180.497 5

SR 90° B #E -804. 079 5 -771.865 5 5253.024 0
’ C #E -1195.404 0 1177.365 0 -7 906. 951 5

D -767.067 0 742.098 0 4979.037 0
A BE -1572.711 0 -1 566. 883 5 -10275.993 0

SR 607 B #ii -1138.126 5 -1137.8850 7 348.456 5
’ C#E -724.3215 624.760 5 —4.541.974 5

D HE -295.144 5 190. 386 0 1614.112 5
A BE -1609.923 0 -1624.738 5 ~10 493.290 5

SR, 450 B #i -1173.291 0 -1192.4325 7 559.086 5
’ (oFii -356.359 5 227.724 0 -2020.851 0

D HE 108.990 0 -240.397 5 -1115.079 0

A ~1024.569 0 -1094.341 5 -6 922.146 0

JL0° B #ii -592.882 5 -662. 665 5 3994.452 0

’ C #E 592.882 5 -662. 665 5 3 994. 452 0

D A 1 024.569 0 -1094.341 5 -6922.146 0
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Fig. 13 Contour cloud map (natural wind conditions)
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Tab. 4 Uneven deformation characteristics of tower
foundation under foundation load under natural wind

W XK YARFE ZHE HHAR AR
s i ks  Ni%s Uik ¥WEUL HAT
o mm mm mm B/ %o [/ %o
44 -0.84 0.36 -14.51
27 -0.83  0.33 -12.82
ABE s 087 032 w077 028
26 -0.87 0.36 -12.47
46 -0.22  0.05 -1.1
37 -0.18 -0.02 -0.96
BHE 47 026 -0.06 -0.01 001
36 -0.29 0.02 -1.05
0.43
56 -0.03 0.01 -14.88
35 -0.02 -0.06 -13.51
CHE 57 008 -0.07 -13.49 014
34 -0.09 0  -148
54 0.52  3.97 -12.65
25 0.67 3.68 -—14.88
D & 0.28
55 0.39  3.54 -13.33
24 0.24  3.83 -11.08
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Fig. 14 Cloud diagram of shear strain increment ( natural wind conditions)
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Tab. 5 Deformation characteristics of slope under foundation load under heavy wind conditons

AR I B/ mm
KA 90° KA 60° KA 450 KA 0°
RV E 15.73 15.76 16.20 16. 17
X T i -2.03~3.23 -2.79~1.76 -2.88~1.74 -2.93~1.96
Y Ji k% -2.78~6.63 -1.56~6.96 -1.60~6.53 -2.56~4.67
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Tab. 6 Uneven deformation characteristics of tower
foundation under foundation load under

heavy wind conditions

KA LY N BRI
T A BIUTRE/ %o TR/ %o
A BE 0.21
B 0.05
KA 90 C b 0.00 0. 66
D i 0.41
A BE 0.3
B HE 0.09
KL 60 C b 0.06 0.5
D #% 0.35
A BE 0.31
B 0.1
KA 40 C b 0.05 0.33
D i 0.29
A BE 0.16
B 0.04
KO C b 016 0.65
D i 0.32
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Tab. 7 Slope stability coefficient under
various working conditions
RMLA
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