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Abstract :  The original intention of developing T-head Square-neck One-side Bolts (TSOBs) is to solve the problem of bolting
the closed section members, especially the I-beam to Square Hollow Section (SHS) column joints. At present, there
are some studies on TSOBs connected I-beam to SHS column joints, but the related research has not established a
systematic and comprehensive calculation model of joint bearing capacity, which limits the promotion of such joints.
On the basis of relevant domestic and international research results, a method for calculating the bending bearing
capacity of I-beam to SHS column joints with TSOBs is proposed by using component analysis method and plastic
hinge line theory of thin plate. The main results of this paper show that based on yield line theory of thin plate, the

distribution model of yield lines for SHS column wall is proposed and the bending bearing capacity of the joints

M A5 B . 2024-03-17
AR A B R A ARMFEE(52408166) , 1 &R B 4E 5 3 & XA %) (2024KYKF-JZGYH101) , P e R A KL 4% A
(3072024J12701)
Ve @A
EHAE(1982—) 4 AR, BRIF, £ BN FE R X LMK RS @HARL . E-mail: 86854677@qq.com.,
WA F
IR FR(1995—), B W4 8l 3, T 2N FERAXMEMNPAAS LRI EREFT @Y. E-mail: lelesunl17@hrbeu.edu.cn,



66 H O R

527 %

governed by SHS wall strength is derived. The effective punching area reduction coefficients under the vertical and

horizontal distributions of bolt holes are proposed, with values of 0.65 and 0.60. The calculation method for the

bending bearing capacity of the joints with TSOBs is accurate and reliable, and the difference between the calculated

results and the test values is within 15%.
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T-head square-neck one-side bolt; component analysis method; plastic hinge line theory of thin plate; beam-column

joint; bending bearing capacity; the effective punching area reduction coefficient
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Table 1 Summary of material properties in reference [ 8]
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Table 3 Comparison of bending bearing capacity between theoretical and experimental values of

specimens tested in reference [5,8,25]

iﬂ% e M,y e/ Moo/ Mo/ Mo/ Myred/ Myren/ Mo/ Myeos/  Mycors My iheory/
KR (kN'm) (kN-m) (kN'm) (kN:m) (kN-m) (kN'm) M, . M, Mogen M, e
SUN%"™  T-V-N 61.65 91.81 64.06 88.07 — — 0.962 1.042 —
T-H-N 61.65 91.81 58.69 86.60 — — 1.050 1.060 —
SUN%"  T-V-N 61.65 91.81 69.15 101.41 — — 0.892 0.905 —
T-H-N 61.65 91.81 63.42 107.72 — — 0.972 0.852 —

SUN %%l TSOBC-29  45.06 89.26 — — 51.20 99.47 — — 0.880  0.897
TSOBC-30 101.50  133.87 — — 88.82 143.44 — — 1.143  0.933
TSOBC-31 112.40  131.56 — — 92.42 139.63 — — 1.216  0.942
TSOBC-32  73.86 111.56 — — 76.41 127.37 — — 0.967  0.876
TSOBC-33  31.33 111.56 — — 51.60 87.45 — — 0.607  1.276
TSOBC-34 112.40  105.27 — — 89.49 142.68 — — 1.256  0.738
TSOBC-35 90.40  133.87 — — 88.19 140.68 — — 1.025  0.952
TSOBC-36 78.82  133.87 — — 84.25 120.17 — — 0.936  1.114

MR 0.969 0.965  1.004  0.966
AR £ 0.056 0.088  0.196  0.152
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