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Fig. 1 Summary of loading devices and meters (strain gauges) for poles with connection joint
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Fig. 2 Failure forms of specimens
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Tab.1 Parameters of each specimen and specimens’ test results
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Fig. 3 Strain laws of steel rings’ cross-sections
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Fig. 4 Strain variation laws of sectional concrete
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Tab. 2 Contrast for specimens’ cracking results
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Fig. 7 Curves of specimens’ stiffness degradation
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Tab. 3 Elastic stiffnesses for two kinds of specimens and making an intercomparsion with each other

RS K. X 10* (kN) P (kN | REE | e S K, X 10% (kN) Pl (kND | $R A

RCP-J1 12. 20 RCP-J4 14. 37
RCP-J2 12.03 11.76 X 10° 0 RCP-J5 14. 14 14.50 X 10° 1.23
RCP-J3 11. 04 RCP-J6 14.98
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Experimental Study of Mechanical Properties of
Existing Reinforced Concrete Poles with Connection Joint

CHEN Zong-ping'*, XU Jin-jun', ZHANG Chao-rong', XIA Kai-quan®
(1. College of Civil Engineering and Architecture, Guangxi University, Guangxi Nanning 530004, China;
2. Guangxi Key Laboratory of Disaster Prevention and Engineering Safety, Guangxi Nanning 530004, China;

3. China Electric Power Research Institute, Beijing 100055, China)

Abstract: In order to reveal the failure mechanism and bearing capacity of existing reinforced concrete
poles (RCP), flexural capacity experiment for two kinds of reinforced concrete pole with different rod
length (6 poles altogether) and with steel ring joints at midspan were carried out. Through
experiment, the whole process of forcing and failure pattern of specimens was observed. and a series
of important indexes such as the bending moment-deflection curve, the crack width-bending moment
curve, the stiffness degradation curve and the ultimate bending moment were obtained. The related
stiffness degradation formula was put forward by comparing, the bearing capacity and the stiffness of
two kinds of poles and experimental fitting. Results show that majority of specimen failure patterns is
concrete creaking without steel ring joint yield, and their failures are obviously brittle. The mean
strains of specimen cross-sections meet the plane-section assumption. The ultimate bearing load of
short rod length specimen is larger than that of longer length specimen. Crack width-bending moment
curve broadly experiences four stages: uncracked stage, gradual increase stage after cracking, stable
development stage and rapid cracking stage. The initial elastic stiffness and elasto-plastic stiffness of
short specimens are larger than those of long specimens. The range of relative rigid zone at the shorter
pole are larger than that of longer pole. The relative stiffness domain of pole joint has great influence
on mechanical properties of pole.

Keywords: reinforced concrete poles ( RCP); connection joints; bearing capacity; stiffness

degradation; rigid zone



