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Energy-dissipation mechanism of BRSPs in column bases of rocking structures
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Abstract; The internal force of rigid column base joints of steel frames is very large under earthquakes, making it
prone to be damaged and destroyed, so the configurations of column bases of rocking structures should be optimized
to improve the failure modes and structural performance. Lifting semi-rigid frame column base joints with buckling
restraint steel plates ( BRSPs) were proposed for seismic energy dissipation. The hysteretic behaviors of column
base joints with BRSPs were analyzed based on three parameters: thickness ratio a, width ratio 8, and axial
stiffness ratio w between BRSP and column flange, and the results were compared with those of traditional rigid
column base joints. Results show that the energy dissipation capacity of BRSPs and lateral resistance of structures
were improved with the increase in o and 8, and the plastic damage of column bases was reduced. The structural
performance was optimal under the conditions that « =0.85, 8=0.50, and @ was in the range of [0.3,0.5]. The
ratio of plastic dissipated energy of BRSPs to the total plastic dissipated energy was more than 80% , and the plastic
damage was limited to the replaceable BRSPs. Contact analysis between BRSP, backing plate, cover plate, and
base beam was conducted, and it was found that the cover plate could not only effectively restrain the out-plane
buckling of the BRSPs, but also provide friction energy dissipation, 7% of the total dissipated energy. The
proposed column base has great energy dissipation capacity, which can improve the seismic performance and
resilience of structures.

Keywords : rocking structure; column base joint; buckling restraint steel plate; energy-dissipation mechanism;
resilience
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Tab.2 Test specimen parameters in Ref. [ 14 ]
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Fig.4  Comparison of ABAQUS and test hysteretic curves of

high-strength bolted splice joint
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Tab.3 Axial stiffness ratios of different column base models

R G w B G w
BRST-6 0.25 BRSD-02 0.17
BRST-7 0.29 BRSD-04 0.33
BRST-8 0.33 BRSD-05 0.42

BRST-10 0.42 BRSD-07 0.58

BRST-12 0.50 RigidBase —
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Tab.4  Energy dissipation ratio of BRSP models with different

axial stiffness ratios w

w El’iBHSl’/kJ b‘wl’iwlmlxﬂ,/k-l EILBHSP/EILWI\UIF
0.17 88.04 110.40 0.80
0.26 150.56 198.11 0.76
0.30 206.36 254.76 0.81
0.33 275.72 327.54 0.84
0.42 314.07 365.67 0.86
0.50 312.68 402.99 0.78
0.58 231.51 279. 60 0.83
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