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Abstract: Overhead distribution poles are widely distributed with large quantity. However, the poles are prone to
overturning under extreme weather conditions, which threaten the power supply of local areas or even the entire
distribution line. How to apply scientific and effective methods to simulate and analyze the anti-overturning ability of poles
has now become a key technical issue in the construction and transformation of distribution networks. To address the
problem, this paper takes 10 kV reinforced concrete poles as an example, the load and internal force considering
meteorological conditions are calculated first. Then, based on the FLAC3D software, a simulation modeling and analysis
method for the anti-overturning ability of distribution poles is proposed. Finally, a calculation analysis of example is
carried out in combination with soil parameters in a certain area of Henan. The deformation damage process of the
foundation under extreme weather conditions is analyzed in detail and the load-displacement curve is drawn. The
contribution of this research can provide technical support for the installation and reinforcement of distribution poles.
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Figure 1 Schematic diagram of pole size and load
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Figure 2 Flowchart of simulation modeling for anti-
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overturning ability of overhead distribution line poles
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Table 1 Calculation results of pole load and internal force

P, /N P,/N W¢/N M;/(N+m) F,/N

596.413 51.300 107.625 54 010.638 4 320.851
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Table 2 Physical parameters of material under

strong wind conditions
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Figure 3  Stress cloud diagram of pole and foundation in

Z direction under strong wind condition
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Figure 4 Displacement cloud diagram of foundation in X

direction under strong wind condition
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Figure 5 Diagram of foundation element in plastic state

under strong wind condition
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Figure 6 Stress cloud diagram of pole and foundation in Z

direction under storm condition

2 WU 50 B AR SR fige 5 381 1% b, KR Ak Xy 1)
ARG 2 NP 7 BT 7, R 260 i 36 3 el + 4 ) 157 B 28 £k
TEHEITE0.117 m LAWY, AH LG T 51 4 B 38 K G R B 5
S B LAl AR BT A TR S B A kA T
WRARIE o [RIFE, W ENUEZ 518, 2 i b T 9
RS B H BE FE Rl AR T, B 8 iR, T DL 4R R
I 5B 0 i e R N o e o ey

FLAC3D 3.00
Step 136 007 Model Perspective
08:30:55 Thu Nov 18 2021

Center: Rotation:

X:0.000e+000 X:30.000

Y:-5.578¢-001 Y:0.000

7:5.284e+000 7:0.000

Dist:9.986e+001 Mag.: 1

Increments: .

Move:2.789¢_001 /*n&22:300 B
Rot.:10.000

Contour of X-Displacement

Magfac=0.000e+000
—-1.164 2e-001 to —1.000 0e—001
—1.000 0e—001 to —7.500 0e—002
—7.500 0e—002 to —5.000 0e—002
—5.000 0e—002 to —2.500 0e—002
—2.500 0e-002 to 0.000 0e+000
0.000 0e+000 to 2.500 0e—002
2.500 0e—002 to 5.000 0e—-002
5.000 0e-002 to 7.500 0e—002
7.500 0e-002 to 1.000 0e—001
1.000 0e-001 to 1.164 6e—001

Interval=2.5¢-002

B7 RRA®IARALHXF @Y
Figure 7 Displacement cloud diagram of foundation in X

direction under storm condition
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