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Abstract : The disc-wheel-buckle joint is a new type of socket joint, which has two connection modes of a wheel-buckle straight
plug and a disc-buckle connection (hereinafter referred to as wheel-buckle and disc-buckle connections).In order to
explore its mechanical properties, two batches of nine groups of joint rotational stiffness tests were conducted for the
wheel-buckle and disc-buckle connections, and a three-dimensional model was established according to the actual joint
dimensions for finite element analysis to obtain the bending moment-rotation curves of the two connection modes. The
results showed that the disc-buckle connection had greater rotational stiffness than the wheel-buckle connection. The
rotational stiffness of the wheel-buckle connection was 22.56 kN+m+rad ', and the rotational stiffness of the disc-
buckle connection was 27.45 kN+-m-rad ', both meet the code requirement that the rotational stiffness of the plug-in
type node is not less than 20 kN-m-rad ~'.When the bending moment of the rod end approached 200 N-m, the joints

of the two connection modes began to enter the plastic stage, after which the rotational stiffness decreased. The finite
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element analysis results were in good agreement with the experimental data. The experimental data and rotational

stiffness values of the wheel-buckle and disc-buckle connections can provide a reference for the safe erection of the

corresponding scaffold system.
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Fig.1 Disc-wheel-buckle joint construction
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Table 1 Dimensions of specimens mm
XA HEE ZAME ZAHER KFAF KR
%5 Bt D, 4 $p42 D,  BERL,
1 9.10 48.00 3.30 47.62 2.96
2 8.99 48.38 3.20 47.63 3.00
3 9.20 48.02 3.26 47.92 2.98
4 8.65 48.00 3.30 48.70 3.10
5 9.02 49.30 3.50 47.36 3.03
6 9.31 48.70 3.10 47.94 2.99
F A 8.98 48.40 3.28 47.86 3.01
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Table 2 Material property test data
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2 #ERBRINTSEIINERK
21 REHE

Bl ML B 18 AR % 48 40 207 A, B 9 MR E 4 20K AT
(LK-1~LK-9) fil 9 # £ 31 K A (PK-1~PK-9) & 5
SR BN RIS B Y A A0 1R 3 TR o e S AT
W35 i 3 g I8 L B, ST A i 2 R SR 0 S [ 4z

T3 8RB AL

1EZh2

60 mm/EIR

230 TT pog, 00 ]
20 100

= ]

< S wis d
TAF T
10 mm/E 3 O

30 mm/E4NHR

=

430
,I.L
_I"

InERFEAE
NP

a) WK EREEEAL: mm)

—TL
y !'] Peitsse

TN
=

b) REI
B3 HBHE
Fig. 3 Test setup
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Fig.4 Rotational stiffness test setup and failure

phenomena of wheel-buckle connection
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Fig. 5 Rotational stiffness test setup and failure

phenomena of disc-buckle connection
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Fig. 6 Bending moment-rotation curves of disc-wheel-buckle joints
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Table 3 Average stiffness of wheel-buckle connections (kNemerad™")
A5
O M
LK-1 LK-2 LK-3 LK-4 LK-5 LK-6 LK-7 LK-8 LK-9
K, 37.72 40.80 23.80 22.21 25.34 19.26 31.73 21.50 22.93 27.25
K, 21.22 26.01 25.32 21.50 25.01 22.71 27.02 21.23 22.13 23.57
K, 20.59 20.34 25.61 21.34 25.02 23.03 24.57 20.33 22.20 22.56
x4 ENAEEZREEHE
Table 4 Average stiffness of disc-buckle connections (kNemerad ")
XA %5
K ¥ Fia
PK-1 PK-2 PK-3 PK-4 PK-5 PK-6 PK-7 PK-8 PK-9
K, 35.30 56.47 15.12 32.04 43.67 26.19 48.29 41.86 24.84 35.98
K, 27.15 36.28 21.55 32.33 26.20 26.17 27.19 34.90 23.92 28.41
K, 25.90 30.10 26.83 31.01 25.08 26.43 26.85 30.04 24.77 27.45
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element simulation
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