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Keywords:

(SCTBs) with blind bolts, four specimens were designed and fabricated based on the fully welded joints
previously used in such structures. The design complied with the architectural and structural requirements of
traditional Chinese architecture and incorporated blind bolt-T-stub connections. Quasi-static tests were conducted
to investigate seismic performance indicators, including failure modes, hysteretic behavior, and stiffness
degradation. The results indicated that deformation and failure of irregular joints in SCTBs with blind bolts were
primarily concentrated in the T-stub region, where the flange first underwent bending deformation, followed by
cracking and fracture at the junction between the flange and web. Compared with single-beam-column joints,
double-beam-column joints exhibited fuller hysteresis loops and greater overall stiffness. The damage evolution
and failure severity of the specimens were investigated using a modified Park-Ang damage model that considers
cumulative damage due to residual deformation. The findings may provide a theoretical basis and technical support
for the optimized design and broader application of prefabricated SCTBs.

steel Chinese traditional-style building (SCTB) ; irregular joint; blind-bolted connection; damage evolution; damage
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Table 1 Design parameters of specimens mm
REA RKM4HT BAMEE FMETHE T A 4R (1 ) T A 4R (v ) L2 ) TRE(HH)
JD1 T210X130X9X 14 T210X120X9X 14 174X 120X 6X8
P
JD2 T210X 130X 8X 12 T210X 120X 8X 12 174X 120X 6X8
273X12 150X 10 200X 130X 6X8
o JD3 T210X130X9X 14 — —
3
JD4 T210X 130X 8X 12 — —
x2 MHAZERIER
Table 2 Mechanical properties of materials
. A B R 3% B AR 5% BB F 1K & JE R T
R BA /BN #/mm £./MPa f./MPa E./GPa 5 e,/(X10°")
M16X 80 ¥ i1 #Z # — 1014 1126 210 0.20 4 828
[ 4R & 12 288 388 192 — 1393
RHY% 8 252 440 199 0.32 1379
AR 6 280 442 196 0.35 1417
T A4RE % (JD1.JD3) 14 268 447 196 0.34 1415
T AR A (ID1.JD3) 9 271 445 216 0.37 1417
TAME% (JD2.JD4) 12 283 483 221 0.39 1407
T A MBE A (ID2.JD4) 8 330 450 215 0.36 1417
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Table 5 Calculation results of specimen parameters
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Table 6 Calculation result of damage index
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Fig.9 Damage index distribution of specimens
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