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Study on moment-rotation relationship of aluminum alloy swag-locking pins

FENG Ruoruo, ZHANG Zheng, SHAO Keke
(School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; The effects of beam and column section size, angle connector size, the diameter and end distance of
bolt holes on the joints’ properties were investigated by finite element analysis method. According to the ob-
tained moment-rotation curves, the approximate calculation formula for the value of the shape coefficient in the
three-parameter power model was fitted. Results show the thickness of column flange and that of angle member
have significant effects on the initial stiffness and ultimate bearing capacity of the joint, followed by beam
height and end distance of bolt holes. The calculated resulis of the proposed shape coefficient formula are in
good agreement with the experimental results, which provides a theoretical basis for the design method of this
type of connection.
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Fig.1 Schematic diagram of the joint’ s construction
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Fig.2 Simplified model of swag-locking pin
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Fig.3 Joint’s finite element model meshing
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Fig.4 Moment-rotation curve comparison

T A BROCTTH 5T A 5 0 - B i 2
W2 TR IR, OO A B 52407 DX AR b 77 sl
FLLAG U IX SN 43T Pk B A A ) A IR 5t JEE
e, LA 1 SO0 950 08 e ARG X3 3 o 0 K
h MRS R AR BBER

2 BRTSHESH

XF 32 MEERUHEATSEAR T, 3R 1 4 T
I3 A BRICEEI G RS | 1 R SRR A 4R 2
SEMERCR G SE A MU SR B, DU ek
ASRE R % )R B (CFT i) 320 = B2 ( BH it
) IR G (AFT 1) A8 4T o fE
(SD i fF) S i KIS E s R 511,

BR% 1 45 R4 S HORE ST, xS 50
5T B A A3 2 o JREEL 6 ~14 mm , 2R 1A
W IE by, B 240 ~280 mm, A R S5 ARG E RN
BIETH L R RGN E ¢ B 44 ~64 mm, HET
BHAR dHL10 ~14 mm,%ﬁ%&gﬁ tbrEX6 ~12 mm,
PSR E ¢, B 6 ~12 mm , A B 5 R % %
FEAL IR B UL p, B 25 ~35 mm, £ LS 4t
LA IR I p, B 31 ~41 mm,

x1 TRSHESWEERS
Tab.1 Joint parameter analysis of cross-section dimensions mm
e A R R R B PR
' HxBxt, Xt HxBxt, xi, HXxBX1, Xt & P P
1 H280x160x8x10 H280x160x8x10 L 84x84x8x10 10 54 30 36
2 H280x 160x8%6 H280x160x8%10 L 84x84x8x10 10 54 30 36
3 H280x160x8x8 H280x160x8x10 L 84x84x8x10 10 54 30 36
4 H280x160x8x12 H280x160x8x10 L 84x84x8x10 10 54 30 36
5 H280x160x8x 14 H280x160x8x10 L 84x84x8x10 10 54 30 36
6 H280x160x6x10 H280x160x8x10 L 84x84x8x10 10 54 30 36
7 H280x160x10x 10 H280x160x8% 10 L 84x84x8x10 10 54 30 36
8 H280x160x12x10 H280x160x8x10 L 84x84x8x10 10 54 30 36
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Tab.2 CFT test piece calculation results

R, /(KN- M/ g/ {122

5 merad’) (KN-m) rad i

CFT6 2911 343 0.033 HHEZZEHEIR
CFT8 3 265 435 0.034 HFZZEMHIR
CFTIO 3873 526 0.067 HIZZIREIN
CFT12 4127 55.5  0.072 MBI EIR
CFT14 4304 56.0  0.072 MBI EEIR
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Tab.3 BH test piece calculation results

®_E R, /(KN- M,/ 9/ {1278

H5 m-rad') (kN-m) rad A

BH240 2722 447 0.071 FAEIPFFRZEIER
BH250 2950 46.9  0.071 MAEFRZHIR
BH260 3 165 49.2  0.072 HRZZETWHEIR
BH270 3 481 512 0.067 HHZZEHEIR
BH280 3873 526 0.067 HIZZIREIN
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Tab.4 AFT test piece calculation results

W R,/(kN- M, / 6/ 87

HM5 merad”') (kKN-m) rad A

AFT6 3102 39.4  0.073 MAAMFEZEHEIN
AFTS 3 418 454 0.066 FMAEMFREBEIR
AFTI0O 3873 52.6  0.067 HREZEZEDIR
AFT12 3911 54.0  0.061 FEFZZEHEIR
AFTI4 3962 547 0.058 MEZZIEREIR
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Tab.5 SD test piece calculation results

M R,/(KN- M,/ 9/ {127

%% m-rad') (KN-m) rad (50

SD-64 3190 45.0  0.074 FARIFEZBEIR
SD-59 3519 50.5  0.073 AR GEIR
SD-54 3873 52,6 0.067 HELZZARLIA
SD-49 4152 582 0.067 MHHEZZEHIN
SD-44 4456 61.3  0.067 FHELZEHIR
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Fig.5 Scatter distribution of shape coefficient n

and its approximate solution
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Tab.6 Fitted and approximate values of the shape coefficient n

PR 1 2 3 4 5 6 7 8
n LA 1E 1.40 1.32 1.37 1.35 1.34 1.40 1.31 1.29
n B3R 1.35 1.36 1.35 1.34 1.33 1.37 1.33 1.32

R 4 5 9 10 11 12 13 14 15 16
n MHLE1E 1.21 1.45 1.46 1.43 1.39 1.35 1.33 1.33
n WAL 1.33 1.35 1.35 1.38 1.37 1.35 1.32 1.34

BT 2t 17 18 19 20 21 22 23 24
n MHLA1E 1.48 1.33 1.32 1.36 1.31 1.32 1.36 1.36
n WAL 1.37 1.38 1.40 1.39 1.37 1.33 1.36 1.34

PR 25 26 27 28 29 30 31 32
n LA 1E 1.33 1.33 1.35 1.34 1.35 1.33 1.35 1.36
n HYIEARLA 1.33 1.35 1.35 1.33 1.35 1.34 1.34 1.34
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