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Experimental research on mechanical properties of cross arm system using

FRP composite material under two-way loads
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Abstract: In order to understand the mechanical properties of FRP composite cross arm under bi-
directional hanged line load, the full scale experimental study of the FRP composite cross arm un-
der two-way loads is performed. The experiment phenomenon of the composite cross arm is ob-
served in detail. The resultant force-displacement curves and the strain distribution laws of com-
posite material and steel casing in the cross arm beam and inhaul cables are also analyzed in
depth. The results show that the overall deformation of cross arm system under the designed
loading is very obvious. The middle cross-section’s deformation of the cross arm beam is larger
than other parts in this test. Meanwhile, the lateral displacement of inhaul cables is also obvious.
A slight avulsion phenomenon between the FRP material layers has been observed. And the
bond-slip failure has not happened between the composite materials and the steel casing, which
reveals that the connection area is reliable. The linear variation is obtained in the load and dis-
placement curve and it does not appear to have obvious mutation or an inclined point in the curve,
which shows that the composite cross arm is in elastic working state and shows a good mechanical
performance under two-way loads. The strain values of composite materials is larger than that in
the steel casing in the cross arm beam and the middle cross-section’s strain of the cross arm beam
is the largest in all the strain values. In addition, the strain values of composite materials in the

inhaul cables increase with an increase in magnitude of test loads, which is larger than the steel
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casting’ strain. According to the test, the load that the inhaul cable suffered is larger than that of

the cross arm beam. Therefore, in order to ensure the bearing capacity of cross arm system,

some strengthening measures should be adopted in the transmission tower. The test load of cross

arm has met the requirements of engineering design and the research result has a great signifi-

cance for the application of composite cross arm.

Key words: cross arm; FRP composite material; multi-way loading; mechanical properties; trans-

mission tower
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Tab. 2 The summary of test loads for cross arm
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Fig. 11 The experiment phenomenon of

B, composite cross arm
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