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Abstract: In the reported experimental studies on T-head square-neck one-side bolts (TSOBs) bolted beam to square hollow
steel (SHS) column joints, bolt pulling-out caused by SHS column wall bulge deformation is typical. To avoid the
SHS column wall deformation under the bending moment of the beam end and to improve the joint deformation
capacity, two types of assembled strengthening components were proposed in this paper, and static performance tests
under monotonic load were carried out on four joints with the strengthening components to explore the influence of the
type and length of strengthening components on the joint structural response. The test results show that strengthening
components can avoid bolt pulling-out failure, with double-channel component and H-steel component increasing the
yield bending moment of the joints by 8.1%~31.8% and 72.1%~72.6% , and the peak bending moment by 11.6 %~
21.7% and 36.7%~38.1% , respectively. The extended H-steel component is recommended for use in TSOBs
bolted beam to SHS column joints, and its cross-section can be designed based on the joint internal forces.
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Fig. 1 Details and usage of T-head square-neck

one-side bolt
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Fig. 2 Assembly processes of strengthened joints
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Table 1 Information summary of specimens
3% 284
KA AR A /mm ME/mm W B F /A
Ee R K & /mm £ )% /mm

J-C-F (1200 200X 10 H300X150X6.5X9 A 4R 480 8.5 16
J-C-E 1200 X 200X 10 H300X150X6.5X9 X AE 4R 680 8.5 24
J-H-F [J200X 200X 10 H300X150X6.5X9 HA 4R 480 8.5 16
J-H-E [J200X 200X 10 H300X150X6.5X9 H 2 4R 680 8.5 24
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() 1T J2 A R PE R A A T b e, FGR A SR 16
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Fig. 3 Details of specimens (unit: mm)
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Table 2 Summary of material properties

S F R RIRGRAE) MIRIRE/ BUHEE/

BA R H#/mm MPa MPa MPa

4 RE 10.08 314.20 392.75  1.95X10°
RH% 8.96 242.81 421.80  2.02X10°
R LA 6.46 267.44 398.83  1.93X10°
S A 5% AR 14.10 275.39 350.97  1.92X10°
% A A 2 10.06 302.73 446.33  1.99X10°
A 4R I AR 8.52 337.11 404.91  1.95X10°
H A& 4R 3 % 8.44 241.63 390.55  1.90X10°

;z;;z 20.02 740.09 833.49  1.98X10°
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Fig.4 Test setup
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Fig.5 Measurement scheme for displacements

(unit: mm)
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Fig. 6 Measurement scheme for strains (unit: mm)
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Fig. 7 Failure modes of specimen J-C-F
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Fig. 8 Failure modes of specimen J-C-E
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Fig. 9 Failure modes of specimen J-H-F
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Fig. 10 Failure modes of specimen J-H-E
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Fig. 11 Bending rotation-moment curves
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Table 3 Characteristic values of bending rotation-moment curves

KA S, w/(kN*memrad ') M,/(kN-m) M,/(kN-m) M,/(kN-m) 0,/mrad 0,/mrad 6,/mrad C, C,

J-C-F 2.374 82.60 130.64 130.64 42.80 142.02 142.02 1.582 3.318
J-C-E 2.636 100.70 142.50 136.01 49.56 139.59 139.96 1.415 2.824
J-H-F 2.856 131.85 161.65 148.48 50.02 107.16 135.39 1.226 2.707
J-H-E 3.673 131.47 160.04 154.59 42.25 125.23 132.50 1.217 3.136
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Classification results of tested joints
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Fig. 13 Strain results of steel beams and endplate stiffeners
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Fig. 14 Strain results of column fillet corners
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Fig. 15 Strain results of column back wall
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Fig. 16 Strain results of strengthened components
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