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Abstract :  The mechanical properties of the axial compression members of the double-shear splicing main members were studied
through 10 sets of axial compression tests. The effects of different bolt connection lengths (120 mm, 180 mm and
240mm) and steel-clad area ratios (1.08, 1.22 and 1.31) were investigated. The ultimate failure mode, ultimate
bearing capacity and load-displacement curve of the test members were compared and analyzed. The experimental
results show that the ultimate failure mode of the angle steel main members without splicing joints is the flexural-

torsional buckling failure around the main axis at the mid-span section, and the out-of-plane deformation is the largest
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Keywords:

and the torsional deformation is small. When the angle steel main member adopts the double-shear splicing joint, the
axial compression ultimate failure mode is divided into two cases: when the bolt connection length at the double-shear
splicing joint is not more than 120 mm or the steel-clad area ratio is 1.08, the compression failure mode of the main
member is mainly mid-span cross-section flexural-torsional buckling, accompanied by the failure of the splicing joint.
When the bolt connection length is greater than 120 mm and steel-clad area ratio is greater than 1.08, the compression
failure mode of the splicing main member is the coupling failure of the flexural-torsional buckling at the mid-span near
the joint and the local buckling at the inclined member. Combined with the test results, the existing calculation
methods of the standards are demonstrated and analyzed, and the structural design suggestions of 1.125X 10 angle
steel main member are given. The research conclusions are conducive to promoting the development of transmission
line structure design technology and laying a technical foundation for the compilation and improvement of transmission
line structure design specifications.

transmission tower structure; main member of angle steel; double-shear splicing joint; steel-clad area ratio;

experimental study; calculation method
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Fig. 1 Double-shear splicing joint for main members

of transmission tower
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Table 1 Test load case information

B ;‘]f: WE iMAK  HHAK m;gm A E T Lmm @R jjji?n g’i Zg
1 Al Q355 | _125X10 1.63X5 1.100X7 —6X105 55 1 364 — — — 3
2 A2 Q355 | _125%X10 1.63X5 1.100X7 —6X105 55 1 364 1.08 50 3 3
3 A3 Q355 | _125%X10 L.L63X5 1.L110X8 —6X105 55 1364 1.22 50 3 3
4 A4 Q355 | 125X 10 .63 X5 1L110X7 —8X 105 55 1364 1.31 50 3 3
5 A5 Q355 | 125X 10 1.63 X5 1L100X 7 —6xX105 55 1 364 1.08 50 4 3
6 A6 Q355 | 125X 10 1.63X5 L110X8 —6xX105 55 1 364 1.22 50 4 3
7 A7 Q355 | _125X10 1.63X5 L110X7 —8X 105 55 1 364 1.31 50 4 3

A8 Q355 | _125X10 1.63X5 L100X7 —6X 105 55 1 364 1.08 50 5 3
9 A9 Q355 | _125X10 L63X5 L110X8 —6X105 55 1 364 1.22 50 5 3
10 A10 Q355 [ _125X10 LL63X5 L110X7 —8X 105 55 1364 1.31 50 5 3

k

it

WA
<

ZFili

g g

-

SEBL2 ML B2

bigﬁﬁ a) MR b) FHEIRL
OFrm M4 KRS
a) MEGRIEE  b) AHMBRKE ) SERE Fig. 4 Material property test site

3 REmERE
Fig. 3 Schematic diagram of experimental loading setup I T 00T A A PR U6 45 57 40 n 3k 2 R .



55 59 LT 45 6 K A 32 B 0 B 5 51
T2 MHERAEER TE T 1) s v A T AN 2/3 8 A AL, LA K G i SiE i
Table 2 Material test results B 1/3 85 3 0a1 Ak 43 5 15 B 4 A L AR I B B A TR A
KA 2 E/MPa  f/MPa f/MPa &/% BB A E A RS I o5 — 5, LASRAS LRl 1) N AR L AE BEAR
Al 191 658.43  403.32  564.07  13.64 FHERE M /4850 BB WA N, A REES—4, 0
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NAYAYAY
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A5 197 855.67  395.78  545.17  14.42 i
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bl2
A7 196 445.58  397.44  559.72  14.46 T
A8 206869.91  400.28  559.37  15.04 SRR H
A9 203003.41  378.65  538.19  14.91 &
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EMNAE R
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A4ML110X8  199195.06  397.34  567.22  14.74 R
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Fig.5 Schematic diagram of displacement

measurement arrangement
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Fig. 8 Bending and torsional buckling failure at the
mid span section of L125X10 angle steel
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Fig. 9 Coupling failure of L125X10 angle steel

under compression
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Table 3 Summary of failure modes of specimens

A5 K25 PR R AR &40 8 A7 b AIRAE X,
1 Al — — b T R
2 A2 3 1.08 o B R, B B HOR
3 A3 3 1.22 o B R B R
4 Ad 3 1.31 P E R W, AR B kR
5 A5 4 1.08 o T R, PR T
6 A6 4 1.22 VoY B AT AR W A A B R
7 A7 4 1.31 ok W AT R W AR AL B R W
8 A8 5 1.08 P E R W, AR R kR
9 A9 5 1.22 ¥ SR B AL B AR R A A AL R SRR
10 A10 5 1.31 Vo SR B AL H AR R A A AL R R R
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Table 4 Ultimate bearing capacity summary of specimens

TF5 e R FAEE R E/mm 4R & AR L No/kN N, 0o/ KN N,/kN B

Al-1 — — 803.74

1 Al-2 — — 780.17 796.14 709.15 1.12
Al-3 — — 804.50
A2-1 120 1.08 687.46

2 A2-2 120 1.08 703.57 705.58 709.50 0.99
A2-3 120 1.08 725.71
A3-1 120 1.22 735.43

3 A3-2 120 1.22 715.39 713.63 709.50 1.01
A3-3 120 1.22 690.07
A4-1 120 1.31 714.43

4 A4-2 120 1.31 715.89 715.39 709.50 1.01
A4-3 120 1.31 715.84
A5-1 180 1.08 709.79

5 A5-2 180 1.08 769.51 748.62 709.50 1.06
A5-3 180 1.08 766.57
A6-1 180 1.22 792.26

6 A6-2 180 1.22 783.16 784.94 709.50 1.11
A6-3 180 1.22 779.39
A7-1 180 1.31 813.21

7 AT-2 180 1.31 798.68 803.66 709.50 1.13
AT7-3 180 1.31 799.08
A8-1 240 1.08 776.47

8 A8-2 240 1.08 769.37 767.18 709.50 1.08
A8-3 240 1.08 755.70
A9-1 240 1.22 783.37

9 A9-2 240 1.22 815.83 795.19 709.50 1.12
A9-3 240 1.22 786.36
A10-1 240 1.31 815.68

10 A10-2 240 1.31 821.40 820.54 709.50 1.16
A10-3 240 1.31 824.53
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Fig. 10 The ultimate bearing capacity of the main

members varying with the bolt connection length
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Fig. 11 The variation pattern of the ultimate bearing

capacity of the main members with the steel-clad area ratio
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Fig. 12 Load-displacement curves of main components
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