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Abstract :
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In the whole section assembled angle steel tower system, the main material angle steel as the main load-bearing
components are often connected through interrupted joints. The mechanical properties of the angle steel have a
significant impact on the whole tower. However, the relevant codes have not provided corresponding calculation
method for the stability bearing capacity of the interrupted main material. Taking the angle steel of the base plate butt
joints as the research object, the stability bearing capacity and deformation behavior of the angle steel of the butt joints
and the continuous joints under the same constraint conditions were compared through the axial compression test on
full-scale specimens. Subsequently, ANSYS finite element software was used to establish a finite element model of
the main material angle steel for butt joints under axial compression considering the transverse supporting effects. The
mechanical properties of the angle steel subjected to axial compression were investigated in terms of slenderness ratio,
cross-section size, base plate thickness, boot plate height and base plate diameter. The parametric analysis was
carried out on the width-to-thickness ratio, slenderness ratio, and base plate thickness, and the main points of the
design of butt joints were summarized based on the results of the finite element simulation. The results show that
when subjected to axial compression, the deformation behavior and stability bearing capacity of the continuous main
material differ from those of the main material of the butt joints. The stresses of the main angle steel using the butt
joints are mainly distributed in the main angle steel and the bottom plate. The diameter of the bottom plate and the
height of the boot plate have a small influence on the stability capacity of the main material, while the thickness of the
bottom plate, the slenderness ratio, and the width-to-thickness ratio will significantly affect the stability capacity of
the member, and the thickness of the bottom plate and the slenderness ratio will change the buckling modes. The
setting of butt joints can obviously improve the stability bearing capacity of the main material, and with the increasing
size of the cross-section, it is necessary to appropriately thicken the base plate in order to prevent the stability bearing
capacity from decreasing due to insufficient thickness of the base plate.

transmission tower; axial compression test of angle steel; butt joints; stability bearing capacity; stability coefficient
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Fig.1 Whole section of butt joints to assemble transmission towers

M 20T 127 a5 I 08 32 BE A 409 AT B2, 4R AR SC BETE
2%,

1 REWRAXMED SZLRNHERE
1.1 K@it

2% 110 kV % B 55 0 A0 5 R B IR
R 180X 6 A5 1 A S HH FH A 40 L, %o 18 8 X 82
A A5 B S A T R R R B B 9T, R O S M HLAE
g il 1e) 10 Fron o g0l it an 3k 1R, ik
ST 5 R AT B /N IR 06 15 25, AR 4L T 00 2 MR A
A, STt 10 AR =44 A B 1 F P&l 5, BT A7 &
A F61 50 AN RS 24 Q355

®1 XS H

Table 1 Parameters of specimens

Y K )R#é iﬁ& JEAR ?‘%;4%

e BE BE A HKF
L.806-55-14-200-260 14 200 260 2
L.806-55-18-200-260 55 18 200 260 2
L.806-55-18-250-260 18 250 260 2
A IF B 806 55 — — — 2

L.806-70-18-200-260 70 18 200 260 2

E R M % 5 L806-55-14-200-260 A& U A £ A A MK A
L8O mm X6 mm, ¥ 2@t A 55, KA F E A 14 mm, AR 5
JE 200 mm, EA A Z A 260 mm, A RGBT R Bk
IF 7 806 A 7 A A Wi £ A+ A 47 .80 mm X 6 mm.

AR SCE AR R TE AT Wr T b4 A B A AR R B 57
A P T A Ot B R b A A 5 MLV A
1 1 FR RE AR AR ) TR, FE AR A L X AR E AR
BORTEEH , A SCB IR AF K 4 P, 29275 R T
T AR AR TS i R AR SRR

HE— 0 T T H R R ITI 2 5

i L R 2 Y S R T SR A A G A A R LR 32
L PSS O G UK R W NS B AT R e R e e SR
TERLIEAT A o AR UK IR B0 1 7 i 33 A
D 1VER LARE AU B 2 s AT 5 32 0 1B WG RE Tkl A2 B4 0 B 2%
P, SUREBT 1k #f 0 S8 1R U b A 1L A% o O A O 52 Bl
A0 AR D Bl 2, 0 B T 1 R A AN R/ LA Al
AT, BN 2 T 7 5 (R I 7 2 R B BE, SR AT OE K E
ACHEAT AR B OR R T AR R ) 250 ¢ T T T
0 808 B, 2 K e T A 23 S T RE R A LT
Jr T s Iy A Jges 0 1 B R ) 1 R T E S
JAE o A S PR B i FL K A R TR 2 2 B R Y SORAE
P ANE TR o S5 0 R S PR B, N
B35 55 1F T O B SOR A AR YK 8 R B S
L5024 (4 5 30 F AR 0y S % SO 2 B0 T BN S B
PN TRORERE 5 R RE X SRR B SORREONE o i R
HARIE AN 3 Bz, Ji 138 Al xO0S 42 74 o A4 4 38 75 5
1R 7 Jf AR A o0 4 4 o A0 4 i Al L Bl L 24 R
B IR SER 1

J1H

T AR

\’9

N

a) JJA%ER

b) JJ g Ik BN S LA i
B2 KB RAER

Fig.2 Boundary constraints for tests
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Table 2 Material property test data
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Fig. 4 Buckling modes of specimens
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Fig. 6 Load-axial displacement curves of specimens

—=— I5RAR

T —o— 16JLA5 J1
—A— 1TRIAR

o, —v— 18R F

W
(=3
(=]

TERF / kN
3]
[
[=]

—_

(=3

(=]
T

-1 000 0 1 000
MNAe /1073

b) RIFWHR1ER06

0
=2 000

B7 {4 F-ciisk

Fig.7 Load-axial strain curves of specimens



511

i P PR AR A R Y TS B A 4 B TR AR E R 3 T WE 93

400 —=— Mt
—e— 5t

w2
S
(=]

T F / kKN
[\®)
()
=

—_
(=3
(=]

0 2 4 6 8 10
FEFIALFS0 / mm
a) RL806-55-18-250-260

400 1 —a—afufgit

—o— Sffgit

W
(=
(=]

T F / kKN
o
o
S

100

5 4 2 0 2 a4
A0 / mm
b) R AR TFFETIRLES06

8 WMHF-om%

Fig. 8 Load-lateral displacement curves of specimens

2 WMETABAMRITER

T o X L3 56 2 5 AT < R TR W S A A N AR A
2O 5 M A AE 2R B KN i IR S I R
Jre AR A 5 T AFAE 25 5, DR G i L 3 T T M A
B AE R FH O 2 S e i A AR R R R AT R SE L i iR
Xof 2 T A5 0 B P B M AR R R AR Y e [
2L IUSE A 110 kV 8 220 KV 422 iy B B A A AR AN
O RST R AR 58 6 %, b %o 122 715 5 R A R oA A
BT R I RS BT

21 BRITEBHWEL

UG JAE M X 2 T R FE b AN T R A R IR
R e A ALK 5 A T SR AR 2 . R R SR T
SRR E R D) R A BT ANSYS #37 A FR ot
P, HER T 1 Solid 185 52 A B S AR 4L, H: b i A 42
B EH AW R 26 mm, B IR HAR RN 16 mm,
Lo BB 3 HCL80 X 6 L5 A1 4K (1< 4 Hb 55) JJiE AR & B
18 mm  #L B = FE 200 mm 1 A 45 il 41, (8] e 35 7 48 ) 32
PR R L50 mm X4 mm. B4 A 56 R F OB 26
B 2 5% A6 A5 A (BKIN) , 32056 560 3F 14 A7 BR o0 45 780
BEF A 1 3 S0 0 JeE ARG R R AR B R R R A A i A
DAL 58 AT BR TR R (1 B TE o 6 F LA T A B
JURLAY B R ] Q355 8 A4, B iz 5 BE &y 355 MPa,
PR R 5 S 206 GPa, 5 1 B B A J IR 5 8 R Sy 3 A
HH LY AR IR BN 0.3, K 58 % 2 420 MPa,
BARE 5 R 1B OREAS A8 OC 2R SR T OBLZE M B 2l 5 Ak A5
WE(BKIN) . EM 58 m S aE Bm XiES
Bl MR R JFG BB o 34 R T MR AR L R Kb E o i E
cpintf #8 G AH K PR AT R E . R, R AEA R
T RY rh B B R A6 B B 5 O 28 ) R A X T X
F AR E MR AR A BR TR R P 5 —F 1/1 000
% LB e A i .

AR JC R A B L ek A R R R B E R

7 mm, Bl XoF 5 R R I 1 B L R AT RS 0 R
MR IR 0 018 ) A i A 5 R AT 0 R0 e 4 A A
MR 9 R o HA FROTEE AL 10 7% A 5 i 5
30 R A — B

be -
be e -
b 2 o
T mEnr
a) A MRTHiR b) L&A

B9 xETRARTER
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Table 3 Parameter setting
HHERE BEA 45 5 * 21k JRAR B JE./mm HARFH E/mm R A E/mm
AR 1.806-55-18-200-260 55 18 200 260
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1.806-70-12/14/16/20-200-260 70
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1.806-100-12/14/16/20-200-260 100
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1.1008-55-18-200-260
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1.12510-55-18-200-260
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steel butt joints (unit: MPa)
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Table 4 Comparison of stability bearing capacity between test and finite element calculation

XA %5 F./RN(A FRTH H) F./KN(i& %) (F~F.)/F,X100%

* I 17 806 — — —
L.806-55-18-200-260 325.9 332.3 —1.96
1.806-70-18-200-260 323.2 328.1 —1.52
L.806-55-18-250-260 326.4 336.7 —3.16
1.806-55-14-200-260 324.8 329.2 —1.35
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Fig. 16 Stability bearing capacity under different parameters of main material angle steel butt joints
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Table 5 Comparison of stability bearing capacity between code and finite element calculation

AR5 X 2 bk B A2t S 4E F,/kN A T SR F,/kN (F,-F,)/F,x100%
40 318.248 328.132 3.01
55 307.907 325.942 5.53
L80X6 70 294.229 323.445 9.03
85 274.574 319.693 14.11
100 247.860 315.733 21.50
L90X7 55 403.061 424.848 5.13
L100X8 55 512.435 533.244 3.90
L125X10 55 798.618 780.364 —2.34
L125X8 55 572.896 652.075 12.14
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