20234F S 105 5E2 mHEIEREIE Advanced Transmission
2023 Vol. 10 No. 2 SOUTHERN ENERGY CONSTRUCTION and Smart Grid

DOI: 10.16516/j.gedi.issn2095-8676.2023.02.016 OA: https://www.energychina.press/
£ 40345 8 32 UK B 4 FE 5 1 B 7R 288 I T 5

e, xmE:, TEH, PET, BRL'
(1. P ERREZEA AL L AXTFRRATRNE, & 7~ M 510663;
2. BEIGERF AERES AR TEFR, BTG BE 710049 )

WE: (BMIAA AN % LHFEIEAT S5, SAHG TR BT, B2 EH 88t REHNTRHBL
AR R T TR, AT HEREAMEBEREANRLGFM, 28T 1A AR AT B E 7k, KB
REABASWERT mBEHARS, FRETEATRESAGEGERFTEAK, [FEIA T EFAMGRE
B, RET 2 R4 ERIE, FRT 2N EARRTIAEAE: RmE AN, ARSI, IR
XIF T A TSI EHEBIERTB AR, [ERIMERBLZEREAN . KB ARXA L LT HIOR,
18 AR S AB AR XA K L B R R W IR, B MR TR E . (B AWM SR E T RA AR KA
WRERSTAWNAKB S, W ARARATAE R B MAEITRE, Einit AKX TR A E M
ERE T

K A, e FBEmE,; HERE; RAEN; BRBRUABAITEF A

FESES: TM7; TU391 XEkIRERD: A XEHE: 2095-8676(2023)02-0119-10

FRFIE (RIFARS) 4.

Research on Bearing Capacity of Angle Steel Transmission Tower Subject to

Parallel Reinforcement by Fitting Channel Steel
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Abstract: [Introduction] The existing angle steel transmission tower has been running for many years, and the structural damage leads
to the reduction of service performance. At the same time, the design bearing capacity of the old transmission tower ceases to meet the
design requirements of the existing specifications. In order to address the insufficient bearing capacity of the old transmission tower, a
parallel reinforcement method of angle steel fitted with channel steel is proposed. The bearing capacity of the reinforced structure is
obtained through experimental research and finite element analysis (FEM), and the critical buckling load is proposed based on elastic
analysis. [Method] In order to obtain the bearing capacity of members, two groups of axial compression tests on test specimens were set
up. Two kinds of finite element numerical simulation include unreinforced angle steel and angle steel fitted with channel steel were
conducted under axial compression. According to the failure mode, the calculation formula of buckling load of thin plate based on elastic
analysis was deduced. [Result] The axial compression test results show the bending failure of the unreinforced angle steel specimen and
the local buckling failure of the angle steel fitted with channel steel. The results also show that the bearing capacity of the reinforced
members could be effectively improved. [Conclusion] Angle steel fitted with channel steel changes the instability failure state of the
original angle steel and improves the bearing capacity of the angle steel. The established FEM can reflect the true failure state of the
reinforced members, and the theoretical calculation formula can accurately calculate the axial compression bearing capacity of the
reinforced members.
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Tab. 1 Steel performance parameter

RV gl FPERIEL/MPa  JEGREE/MPa BRI/ MPa
L140x10(f4K) 2.06x10° 379.70 562.60
L63x5(fA5) 2.06x10° 388.48 569.23
[12(1#%49) 2.06%10’ 487.32 615.92
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Fig. 1 Diagram of test specimen
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Fig. 3 Flexural-torsional failure of test specimen 1
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Fig. 4 Local buckling failure of test specimen 4
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Fig. 5 Load-displacement curve of test
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Fig. 7 Load-vertical strain curve of test specimen 4 on section 2-2
near limb tip
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Fig. 8 Stress-strain curve of angel steel and channel steel
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Fig. 10 Variable slenderness ratio - load displacement curvev
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Tab. 2 Calculation table of ideal elastic local stability bearing capacity

EVLS e dxt/(mmxmm) KB /mm KL £ m k P o/kN Prrin/kN Praxc

Prax FEM
Rein4-1 L140x10 2500 45.05 0.42 2.64 1.81 1000.71 1000.80 1.00
Rein4-2 L140x10 3000 54.06 0.41 2.64 1.81 977.02 974.91 1.00
Rein4-3 L140x10 3500 63.07 0.40 2.64 1.81 953.24 950.79 1.00
Rein4-4 L140x10 4000 72.08 0.39 2.64 1.81 929.87 927.20 1.00
Rein4-5 L140x10 4500 81.10 0.38 2.64 1.81 907.11 905.34 1.00
Rein4-6 L140x10 5000 90.11 0.37 2.64 1.81 885.06 886.20 1.00
Rein4-7 L140x10 5500 99.12 0.36 2.64 1.81 863.73 863.38 1.00
Rein4-8 L140x10 6000 108.13 0.35 2.64 1.81 843.10 838.25 1.01
Test-Rein4-1 L140x10 2750 49.56 0.41 2.64 1.81 988.93 988.97 1.00
Test-Rein4-2 L140x10 3750 67.58 0.39 2.64 1.81 941.49 938.85 1.00
Test-Rein4-3 L140x10 4250 76.59 0.38 2.64 1.81 918.41 918.42 1.00
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