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Research on the Stiffness of Disk-Lock Joints in M60 Socket-and-Disk Cuplock Steel

Tube Formwork Supports

KONG Ruifu LIN Fan RAN Zhihong WANG Zhen XU Zhaojie
(School of Urban Architecture and Urban Planning , Yunnan University , Kunming 650091, China)

Abstract: The stiffness of semi-rigid joints in socket-and-disk cuplock steel tube formwork supports
gradually decreases with increasing joint bending moment, showing an obvious nonlinear relationship.
When multiple bending cross bars are connected to the buckle joint at the same time, stress overlap
occurs at the buckle root, leading to reduced joint stiffness. This study investigates the variation law of
stiffness values in semi-rigid joints of socket-and-disk supports under the combined action of one, two,
three, and four cross bars through experimental testing and ABAQUS finite element numerical simula-
tion. The mathematical statistical methods of the two-parameter logarithmic model and the trilinear
model were used to process the test and finite element data, facilitating numerical analysis of joint stiff-
ness and bending resistance in frame structures. The results showed that when the buckle joint connected
two adjacent cross bars at a right angles, the stress overlap at the buckle root reduced the joint stiffness.
Specifically, when the bending moment of the joint was 0-200 N+m, the stiffness value of semi-rigid
joints should be 20-30 kN*m/rad; when the joint bending moment was 200-600 N+m, the stiffness value
of semi-rigid joints should be 9-11 kN*m/rad; when the joint bending moment exceeded 600 N*m, the
stiffness value of semi-rigid joints should be 2-6 kN+m/rad.
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24 B i

SLFF $60x3.2 Q345A
HEFT b48x2.5 Q2358
EEl 135x10 Q2358
EGiE | 6 Q2358

TE L AT BEAT HUAR Dy b AR < BE JL 5 3 4 5 UK O Ah AR xR
JEE 5 0 RS R TR

T
I

| ]

f
s 1000
&

[

f=3 Q
7 600 &3

l _1

l i

Bl1 A Eitt mm

Fig. 1 Design drawing of the bending test setup for joints
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Fig.2 Calculation model for the bending test of joints
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Fig.3 On-site test photos of the joint component connected to different cross bars
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Fig. 6 M-0 curves of the joint connected to two cross bars at a right

angle
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Fig. 9 M-6 curves of the joint connected to four cross bars
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Table 2 Fitting parameters of mathematlcal models for

bending test results of joint components
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Fig. 12 M-0 fitting function of the joint connected to one cross bar
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Fig. 17 M-0 fitting function of the joint connected to four cross bars
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Table 3 Fitting parameters of mathematical models for
finite element simulation results of bending properties of

joint components
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