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Analysis and research of testing about right-angle fastener of steel pipe support
on the mechanics properties under torsional force and shear force

HE Xiping', ZHU Kun', CHEN Yan', CHANG Dongming', LIANG Yi*

(1. School of Civil Engineering, Anhui Jianzhu University, Hefei 230601, China;
2. China MCC17 Group CO., LTD., Maanshan 243000, China)

Abstract: By constructing six test-pieces of right-angle fastener, a test with torsional force and slip force was carried out. The test
results show the greater fastener tightening torque produce, the greater joint initial anti-torsional rigidity. When the torsional force
and slip-shear force are smaller, the joint initial anti-torsional rigidity is almost equal for different fastener tightening torque. But the
increasing of torsional force and slip-shear force, the right-angle fastener is stronger to resist deformation along with a bigger fastener
tightening torque. Through statistical analysis of the test data, this paper obtains the formula between initial torsional rigidity of the
right-angle fastener and fastener tightening torque and between torsional torque and member corner. This paper considers the joint
torsional-shear effect, and adjusts the formula to calculated the length coefficient of scaffolding vertical rod about lateral displace-
ment or not, and compares the length coefficient of scaffolding vertical rod with only considering the joint torsional effect. It will not

be good for stability on steel pipe support under torsional force and shear force at the same time.
Key words: torsional-shear effect; anti-torsional rigidity; tightening torque; calculated length coefficient
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Fig.1 The test device for scaffold supports system joints
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Fig.2 The test device layout
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Fig.3 Deformation characteristics of joints
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Tab.1 The statistics of torsional-shear effect test results about the joint
EJ7 % 20 N'm EEJI4 25 N'm EJ 4 30 N'm
W HEE ks  WBL HEIE HEA W HEENE  HEAMA
P/KN M/KN-m’! O/rad PN M/kN-m’ O/rad P/kN M/KN-m’' O/rad
0.6 0 0 0.6 0 0 0.6 0 0
0.9 0.08 0.004 7 0.9 0.08 0.004 3 0.9 0.08 0.003 8
1.2 0.16 0.009 3 1.2 0.16 0.008 3 1.2 0.16 0.007 6
1.5 0.24 0.014 1 1.5 0.24 0.012 8 1.5 0.24 0.0111
1.8 0.32 0.0197 1.8 0.32 0.016 9 1.8 0.32 0.0151
2.1 0.40 0.024 7 2.1 0.40 0.022 0 2.1 0.40 0.0194
24 0.48 0.029 1 2.4 0.48 0.026 2 24 0.48 0.022 6
2.7 0.56 0.0352 2.7 0.56 0.0309 2.7 0.56 0.027 2
3.0 0.64 0.0439 3.0 0.64 0.038 7 3.0 0.64 0.033 6
33 0.72 0.0519 3.3 0.72 0.047 5 3.3 0.72 0.0432
3.6 0.80 0.064 4 3.6 0.80 0.059 2 3.6 0.80 0.054 5
3.9 0.88 0.084 1 3.9 0.88 0.075 4 3.9 0.88 0.067 6
4.2 0.96 0.106 9 4.2 0.96 0.095 4 4.2 0.96 0.086 3
45 1.04 0.137 05 45 1.04 0.118 8 45 1.04 0.106 7
4.8 1.12 0.166 55 4.8 1.12 0.143 6 48 1.12 0.1337
H: RAWBS P=F+ P ; Ry Hl#ENEM =(F-F)x0.38.
R2 EAMGEELSEHEZIRETHIEE RS
Tab.2 The statistics of torsional-shear effect test results about the joint
& )4 35N 'm & J) 4 40N 'm B &4 45N-m
WK HEANE HEA W HELE  HEA W HENE HEA
P/KN M/KN-m’! O/rad P/KN M/KN-m’" O/rad P/KN M/KN-m’" O/rad
0.6 0 0 0.6 0 0 0.6 0 0
0.9 0.08 0.003 05 0.9 0.08 0.003 55 0.9 0.08 0.002 35
1.2 0.16 0.007 2 1.2 0.16 0.006 05 1.2 0.16 0.004 7
1.5 0.24 0.010 1 1.5 0.24 0.009 75 1.5 0.24 0.007 95
1.8 0.32 0.014 15 1.8 0.32 0.013 65 1.8 0.32 0.0109
2.1 0.40 0.018 05 2.1 0.40 0.016 2 2.1 0.40 0.013 15
2.4 0.48 0.020 6 2.4 0.48 0.018 6 2.4 0.48 0.016 55
2.7 0.56 0.024 55 2.7 0.56 0.021 2 2.7 0.56 0.019 45
3.0 0.64 0.028 1 3.0 0.64 0.025 6 3.0 0.64 0.022 35
33 0.72 0.037 25 33 0.72 0.030 65 33 0.72 0.027 35
3.6 0.80 0.048 65 3.6 0.80 0.042 05 3.6 0.80 0.0356
3.9 0.88 0.062 05 3.9 0.88 0.054 6 3.9 0.88 0.045 1
4.2 0.96 0.074 65 4.2 0.96 0.066 15 4.2 0.96 0.055 2
4.5 1.04 0.093 1 4.5 1.04 0.080 6 4.5 1.04 0.065 85
4.8 1.12 0.1157 4.8 1.12 0.102 05 4.8 1.12 0.081 9

i RN P= B+ P R M = (F—P)x08 .
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Tab.3 The M — 0 curve fitting value of joints carried differ-
ent fastener tightening torque

ey LA 5 ) 45 ) /40N m !

2% 20N'm 25N'm 30N'm 35N'm 40N'‘m 45N-m

n 1.158 1.189 1.145 1.188 1.23 1.293
K 53.73 57.55 68.87 723 76.52 83.3
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Fig.5 The deformation characteristics of scaffold supports
system that is considered horizontal displacement or not
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Tab.4 The calculated length coefficient of scaffolding vertical rod without horizontal displacement

. A 3 PR S W B/ m
g%% 0.8 1.0 12 1.4
m 2. .
a IES ik b G piE ik % L]
0.8 0.844 7 0.850 3 0.8199 0.8259 0.798 4 0.804 7 0.779 6 0.786 1
1.0 0.858 5 0.863 1 0.834 8 0.839 8 0.8140 0.819 4 0.795 7 0.803 1
1.2 0.870 0 0.8739 0.847 4 0.8517 0.827 4 0.8320 0.809 6 0.814 4
1.4 0.879 7 0.883 1 0.858 2 0.862 0 0.839 0 0.843 0 0.8217 0.826 0
x5 BANBNEIERITNITTEKERY
Tab. 5 the calculated length coefficient of scaffolding vertical rod without horizontal displacement
S T SRRSO f/m
) 0.8 1.0 1.2 1.4
m
Eilk=3 By 5% EilL]) % By 5% Eill])
0.8 1.8975 1.9550 1.756 8 1.806 6 1.656 0 1.700 2 1.5799 1.619 8
1.0 1.947 6 2.003 6 1.800 2 1.848 9 1.694 6 1.737 8 1.6147 1.653 7
1.2 1.996 4 2.0510 1.842 6 1.890 2 1.7322 1.774 5 1.648 6 1.686 8
1.4 2.044 0 2.097 4 1.884 1 1.930 5 1.769 1 1.8104 1.681 9 1.7193
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