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Experimental Study of Static Bearing Behavior
of Bolted Ball-Cylinder Joint
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Abstract: Based on the conventional bolt-ball joint of gird
structure, a novel gird structure joint——holted ball-cylinder
joint which could be used on non-purlin gird structure was
created. Load-bearing capacity experiments including 13
First, the

experimental program was introduced in detail. Subsequently,

bolted ball-cylinder joints were conducted.

the collapse phenomena of bolted ball-cylinder joint were
described. It is found that their failure modes mainly include
flattening damage of cylinder wall, punching failure of
cylinder wall, bolt pullout failure and weld strength failure.
The cylinder wall is mainly subjected to hoop stress when the
joint is under tension or compression. Setting stiffener can
effectively increase the load-bearing capacity and stiffness of
joint.

Key words: non-purlin gird structure; bolted ball-cylinder

joint; flattening damage; punching failure; bolt pullout failure
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Fig.1 Configurations of bolted ball-cylinder joint
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Tab.1 Geometrical parameters of bolted ball-cylinder joint specimens corresponding to Fig.2
¥4k 42 T gy 42 f=x

JD1-H140-T10-RN-C 140 120 140 10 . HnZE
JD2-H160-T12-RN-C 140 116 160 12 o B2 R
JD3-H120-T12-RN-C 160 136 120 12 ¥ B2 R
JD4-H120-T10-RN-C 180 160 120 10 . HnZE
JD5-H140-T10-RY-C 140 120 140 10 H HnZE
JD6-H120-T08—-RY-C 140 124 120 8 H LA
JD7-H120-T08-RN-T 140 124 120 8 ¥ Hun) 2 hr
JD8-H160-T08—RN-T 180 164 160 8 % LN Beina
JD9-H120-T08-RY-T 140 124 120 8 H Hun) 2 hr
JD10—-H140-T08—RN-SB 160 144 140 8 ¥ BT
JD11-H160-T12-RY-SB 140 116 160 12 H Lt g
JD12-H160-T10-RN-WB 160 140 160 10 % CEE e
JD13-H140-T12-RN-WB 180 156 140 12 x EEE DY

Ha )

4 mEFEHFX
Fig.4 Loading schemes
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Fig.5 Measuring point arrangement of axis loading specimens
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Fig.6 Measuring point arrangement of strong-axis bending specimens
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Fig.7 Measuring point arrangement of weak-axis bending specimens
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Tab.2 Result of tensile test

RphmE BRRE MR kR EREE
fu/MPa E/MPa 8/ % fy/MPa

Ml 435, 20 233 554 31, 00 224, 49
M2 472. 57 196 785 28,58 242.75
M3 442. 83 198 841 30, 27 212.43
M4 457. 69 203 056 35,21 222. 00
M5 453. 64 200 319 31,73 202. 01
Ms 436. 42 224 512 29, 97 202. 04
SEH{H 449,73 209 511 31.13 215. 67
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Fig.8 Material test of specimens
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Tab.3 Results of tests

EXELE B ZR FEBEIRALR B BARTE/KN
JD1-H140-T10-RN-C B2 E Gk 20N B AL o BE R R 341. 60
JD2-H160-T12-RN-C B2 E Gk 20N B AL o BE R R 391. 68
JD3-H120-T12-RN-C HLn) 52 GRS SN RG22 446. 00
JD4-H120-T10-RN-C HLn) 52 W AR AL IR WA PRI 349. 20
JD5-H140-T10-RY-C BnZE (LSRN VPN VB o e I R BB 440. 60
JD6—H120—-T08—RY-C BnZE (LSRN VPN VB o e I R BB 272. 20
JD7-H120-T08—RN-T Hun) 26y TREEF AL, MR R JREEIR E BT 167. 70
JD8-H160-T08—RN-T Hun) 26y B Sk, R RsE 3L MR IR R R IR R R 178. 40
JD9-H120-T08—RY-T = Eegv) JEAETT R, A BESK ILHA i AR T JEAESR BERRIR 186.10

JD10—-H140-T08—RN-SB Giti ey IR W, AR R IR R R 161. 00
JD11-H160-T12-RY-SB Giti ey B, AR A R AR AR 190, 30
JD12-H160-T10-RN-WB HmEL BRI R AT AR IR R MR 82.20
JD13-H140-T12-RN-WB HHEE BRI AR A AR IR MR 135. 20

a JD9-H120-T08—RY-T /4R b JD8—H160—T08—RN-T 2% I

¢ JD1-H140-T10-RN-C, JD5-H140-T10-RY-C f§EE R d JD4—H120-T10-RN-C 4 BE wp LI i 3R
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Fig.9 Specimens after testing
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Fig.10 Load-displacement of compression specimens FIHAET)

Fig.11 Load-displacement of compression specimens
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Fig.12 Load-displacement of tension specimens
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Fig.13 Load-deflection of strong-axis bending specimens
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Fig.14 Load-deflection of weak-axis bending specimens
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Fig.15 Load-strain of specimen JD3-H120-T12-RN-C
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Fig.16 Load- strain of specimen JD7-H120-T08-RN-T
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Fig.17 Load-strain of specimen JD10-H140-T08-RN-S
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