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Abstract: To promote building energy saving and carbon reduction in the whole process, the key technologies of building
demolition and reuse have become the focus of current research. As a kind of key joint in building structure, the
influence of recycling on the tensile performance of bolted ball joint has rarely been studied. Therefore, an
experimental study on the mechanical properties of bolted ball joints under axial tension considering recycling damage
was carried out. It is shown that when the load holding level is not more than 90% of the design value of the bearing
capacity of the high-strength bolt, the number of disassembly is not more than 10 times and the degree of hammering

damage is not more than 80% , the influence of repeated disassembly damage on the tensile bearing capacity of the
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joints can be ignored, and the influence of hammering damage on the tensile ultimate bearing capacity of the

repeatedly disassembled joints can be taken as 0.95 safety factor. Whether the thread damage caused by hammering

and grinding occurs or not, the tensile bearing capacity of the joints decreases almost linearly with the increase of

screw defect damage. On the basis of screw defect damage, the influence of hammering or grinding damage on the

bearing capacity of the joints is in the range of 20%. Other conditions being the same, bilateral hammering or grinding

damage has less influence on the tensile bearing capacity of joints than unilateral damage, and grinding damage has

less influence on the tensile bearing capacity of joints than hammering damage. It is necessary to strictly control the

thread damage caused by screw defect damage and pay attention to the unilateral hammering damage when recycling

bolted ball joints in the project.
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specimen (unit:mm)

IR SCRBR 1A o R af K T B iR 5 AR 22 R 48 T ik
HHE 9 30 % (20 kN) .90 % (60 kN) 180 % (120 kN)27 #¥%
P ] 200 1 b PR Bk 5 1O A 15 . Ak fiR
i B A B HE 2 6.8 .10 4 Lh K B 4% 54, 45453 1
FER 54%~84% . & AFSHn R 1R | 45 M16-
DZ & m X AL 5 DL g5 M16-60-10-8 A {51 i3d B & h
WA 5 1 X, M16 FRon o IR A8 B A2 80(E 60 %om
Tt i 60 kN A R 707 2%, B0fl 10 &R PR 28 B 10 1k, 5L
fH 8 & /n Hl o B 8L 5 8 A, 45 N 25 W 3% R XA
%514

&1 MIcBEHETSHXGSH
Table 1 Specimen parameters of M 16 bolted ball joints

R HAARE/ %fff% %n’%ﬁﬁ 'f‘%n’%ﬁbﬁ
kN Ri HAK BRERE/N
M16-DZ 0 0 0 0.00
M16-20-5 20 5 0 0.00
M16-60-5 60 5 0 0.00
M16-60-15 60 15 0 0.00
M16-120-15 120 15 0 0.00
M16-60-10 60 10 0 0.00
M16-60-10-6 60 10 6 54.21
M16-60-10-8 60 10 8 69.87
M16-60-10-10 60 10 10 72.28
M16-60-10-2%5 60 10 2X5  84.33/79.51
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Table 2 Specimen parameters of M27 bolted ball joints

AN AEE/IT /TR

1;1;; MRl ARG AR Aj; g K
i d i /Y

M27-10 0 0 0 —
M27-8 2 0 0 —
M27-7 3 0 0 —
M27-6 4 0 0 —
M27-5 5 0 0 —
M27-4 6 0 0 —
M27-8-8-40 2 8 40 b
M27-8-8-80 2 8 80 bk
M27-6-6-40 4 6 40 b &
M27-6-6-80 4 6 80 LS
M27-4-4-40 6 4 40 b
M27-4-4-80 6 8 80 bk
IM-M27-8-8-40 2 8 40 7 P&
JTM-M27-8-8-80 2 8 80  JE
JM-M27-6-6-40 4 6 40 A
JM-M27-6-6-80 4 6 80 1A
IM-M27-4-4-40 6 4 40 1 I
IM-M27-4-4-80 6 4 80 B
IM-M27-8-4-40 2 4 40 74 P&
IM-M27-8-4-80 2 4 80 7 P&
IM-M27-6-3-40 4 3 40 R
TM-M27-6-3-80 4 3 80 I
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Fig.5 Thread damage of high-strength bolt
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Fig. 6 Thread damage under different disassembly times
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Fig. 7 Load-displacement curves with damage caused

by repeated disassembly
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Table 3 Test results with damage caused by repeated

disassembly
LR KIRE N /KN REA T/ AT AEX
M16-DZ 173.222 0.00 S A A5 W7
M16-20-5 179.192 3.45 B 5 W7
M16-60-5 177.786 2.63 BE AR A5 T
M16-60-15 182.242 5.21 SE A J5 B
M16-120-15 178.122 2.83 AR J5
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Fig. 8 Test failure phenomenon of bolted ball joints
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Fig.9 Load-displacement curves with damage caused

by repeated disassembly and hammering
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Table 4 Test results with damage caused by repeated

disassembly and hammering

A5 KB AR A /KN RE A TN B
M16-60-10 178.462 0.00 B WY
M16-60-10-6 177.744 —0.40 A J WY
M16-60-10-8 175.212 —1.82 A A W
M16-60-10-10 181.232 1.55 B J T
M16-60-10-2%5 187.206 4.90 B 5 W7
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Fig. 10 Failure phenomenon of tensile test of
bolted ball joints (M27-4)
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Table 5 Test results with thread damage caused by

screw-in defects

A5 RKBABA/KN REHTR/ N BIFREX
M27-10 541.282 0.00 B A A T
M27-8 530.600 —1.97 AR IR
M27-7 481.400 —11.06 AR
M27-6 413.500 —23.61 AR
M27-5 348.900 —35.54 B
M27-4 258.120 —52.31 A
600 -
500 +
z 400
5 B= iy
“ao| S=
| =1

0 2 4 6 8 1012 14 16 18 20
%% / mm

B 11 EEIP NGREGIE A AR SR BT 3 -0 78 i 2k

Fig. 11 Load-displacement curves with thread damage

caused by screw-in defects
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Fig. 12 Variation curve of tensile bearing capacity with

12

the number of thread damage caused by screw-in defects
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Table 6 Test results with thread damage caused by

screw-in defects, hammering and grinding

— \
KA 7?( ;j“/kN ’ifﬁ; s RALR,
M27-10 541.282 0.00 R A F5 BT
M27-8-8-40 497.100 —8.16 WA
M27-8-8-80 425.200 —21.45 WA
M27-6-6-40 374.000 —30.90 WA R
M27-6-6-80 327.800 —39.44 SRR
M27-4-4-40 195.300 —63.92 ¥k
M27-4-4-80 178.300 —67.06 ¥
JIM-M27-8-8-40 503.024 —7.07 WA
JIM-M27-8-8-80 468.400 —13.46 WA K
IM-M27-6-6-40 375.272 —30.66 WA
JIM-M27-6-6-80 371.500 —31.37 WA
IM-M27-4-4-40 246.800 —54.40 SZ AR
IM-M27-4-4-80 241.100 —55.46 SZ AR
IM-M27-8-4-40 529.800 —2.12 ¥k
IM-M27-8-4-80 522.500 —3.47 P
IM-M27-6-3-40 391.400 —27.69 WA IR
JIM-M27-6-3-80 389.600 —28.02 WA
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Fig. 13 Load-displacement curves with thread damage

caused by screw-in defects, hammering and grinding
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Fig. 14 Variation curve of bearing capacity with
thread damage caused by screw-in defects,

hammering and grinding
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