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Table 1 Geometric parameters and reinforcement arrangement for tested poles
/mn? /mm /mm /mm /mm /MPa
Cl 220 x 13000 50 16 14 Q235 4 100 35.5
2 220 x 12000 50 18 12 Q235 4 100 34.4
C3 230 x 9000 50 16 14 0235 4 100 41.1
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Fig. 1 Schematic diagram of setup of
mechanical property test for tapered
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o Table 2 Mechanical properties of concrete
) E./GPa Y f./MPa f/MPa
link8 al 30.1 0.2 19.2 1.70
E, = 210 GPa (%) 30.0 0.2 18.7 1.63
Y :O 3 f =210MPa 11 C3 33.0 0.2 22.0 1.85
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3.3
link8 50 mm Solid65
5 10 mm 30 50 mm.
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Fig. 6 Diagram of crack development in controlling zones of tested poles
6 3
2
50 mm

100 mm
a. ANSYS
b.
C.

J . 2006 34 4 13-15. ZHU He BI Chun-li.

Ultrasonic examine on fracture in reinforced concrete pole of power transmission and its repair J . Jilin Electric Power 2006 34 4 13-
15. in Chinese
LOU Tie-jiong XIAO Yi-giang. Finite element modeling of concrete beams prestressed with external tendons J . Engineering Structures
2006 28 14 1919-1926.
MERCAN B SCHULTZ A E STOLARSKI H K. Finite element modeling of prestressed concrete spandrel beams ] . Engineering
Structures 2010 32 9 2804-2813.
GOMES H M. Some aspects on three-dimensional numerical modelling of reinforced concrete structures using the finite element method
J . Advances in Engineering Software 2001 32 4 257-277.
PADMARAJAIAH S K. A finite element assessment of flexural strength of prestressed concrete beams with fiber reinforcement J . Cement
and Concrete Composites 2002 24 2 229-241.
OLIVEIRA R S RAMALHO M A CORREA M R S. A layered finite element for reinforced concrete beams with bond-slip effects J .



692 39

10

11
12

Cement and Concrete Composites 2008 30 3 245-252.
KWON M. Three-dimensional finite element analyses of reinforced concrete columns J . Computers and Structures 2002 80 2 199-
212.
M . 2005 148-166.
HAWILEH R A RAHMA A TABATABAI H. Nonlinear finite element analysis and modeling of a precast hybrid beam-column connection
subjected to cyclic loads J . Applied Mathematical Modelling 2010 34 9  2562-2583
BRUN M REYNOUNARD J M JEZEQUEL L. A simple shear wall model taking into account stiffness degradation J . Engineering
Structures 2003 25 1 1-9.
M . 2005 164-167.

ANSYS J. 2006 23 4 79-85. YANG Yong GUO
Zi-xiong NIE Jian-guo et al. Study on numerical simulation technology of steel reinforced concrete structures using ansys J . Engineering
Mechanics 2006 23 4 79-85. in Chinese

Mechanical property test and finite element analysis for
tapered reinforced concrete pole
FANG Yong-hao' DAI Pin' PANG Er-bo' XIAO Yu-ming'
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Abstract In order to investigate the method for effectively evaluating the mechanical behavior of the tapered reinforced

concrete pole through the non-destructive test the concrete strength of the tapered reinforced concrete pole was tested and

evaluated with the rebound method and the mechanical properties of the pole were tested with self-designed experimental

equipment. With consideration of the reinforcement status the finite element analysis program ANSYS was used to model

the load-deflection relationship and the bending moment-strain relationship and the calculated results were compared

with the experimental results. The study results show that the load-deflection and bending moment-strain curves and the

distribution of cracks obtained through the non-destructive test based on the finite element analysis program ANSYS by

using the non-linear elastic model for the concrete in the reinforced concrete pole and the elastic-plastic model for the

reinforcement and according to the tensile-stress controlling damage criterion and the displacement convergence model

are in good agreement with the experimental results and do reflect the mechanical behavior of the tapered reinforced

concrete poles.

Key words tapered reinforced concrete pole bearing capacity deflection finite element analysis



