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Analysis and calculation method of nondestructive
reinforcement for angle steel of transmission tower
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(1. State Grid Henan Economic Research Institute, Zhengzhou 450052, P. R. China; 2. School of Civil Engineering,
Shandong University, Jinan 250061, P. R. China)

Abstract: For the service transmission tower with long operation time or expansion and reconstruction
requirements, the insufficient bearing capacity of certain components leads to the transmission tower unable to
meet the higher design requirements. Therefore, it is necessary to study the reinforcement measures of angle
steel components to effectively improve the bearing performance of transmission towers. Taking the typical
angle steel in transmission tower as the research object, a non-destructive reinforcement method for

transmission tower was proposed. In this method, bolts and fixtures are used to form a composite reinforcement
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component by combining the original component and the reinforcement component. The composite component
does not cause damage to the original component, and the structure is simple while the application is wide. A
more detailed numerical model of composite members was established to study the influence of slenderness ratio
of original members, fixture spacing (number) and steel properties on the reinforcement effect of composite
members, and the calculation method of compressive bearing capacity of composite members was deduced. The
results show that the proposed reinforcement method has remarkable effect, and the reinforcement level is up to
56.34%. The slenderness ratio of the original component has obvious influence on the lifting level of the
composite component, and the lifting effect of the composite component is gradually obvious with the increase
of the slenderness ratio of the original component. When the number of fixtures is odd and the spacing of fixtures
is less than 750 mm, the reinforcement effect of composite members is optimal. Steel properties of reinforced
members have marginal effect on compressive bearing capacity and ductility of composite members. The
proposed calculation method of compression bearing capacity of composite members is in good agreement with
finite element simulation.

Keywords: transmission tower; angle steel components; non-destructive reinforcement; slenderness ratio;

bearing capacity
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Fig. 1 Non-destructive reinforcement method for the

angle steels of transmission towers
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Fig.2 Finite element model
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Table 1 Comparison of simulation with test and

specification calculation results
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Table 2 Comparison of bearing capacity between original and composite members

Fa 1 4= e H A FHEMEE/mm USRI B2 ORI /RN A2 TR R T /RN IR/ %

3k-3 3 1380 659. 58 29.77
4k-3 4 920 60 508. 25 665. 30 30. 90
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4k-4 4 1253 80 402.90 541. 30 34.35
5k-4 5 940 569. 64 41. 38
3k-5 3 2380 427. 86 41. 32
4k-5 4 1587 100 302.77 428.74 41.61
5k-5 5 1190 452. 84 49. 57
3k-6 3 2 880 315.50 46. 06
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