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Abstract: In order to realize the quick function recovery of frame structure after earthquake, a function recov-
ery earthquake resilient moment resisting (ERMR) steel frame is proposed. On the basis of functional recovery
earthquake resilient rocking (ERR) steel column simplified model and replaceable buckling restrained fuses
(RBRF) steel beam simplified model, the ERMR steel frame simplified model is established. One traditional
steel frame and nine ERMR steel frames are analysised. The results show that, on the premise of reasonable
design, the plastic damage is concentrated on the replaceable component. and the other components have no
failure mechanism of plastic damage. Damping coefficient of strong components of ERR column 7. <0. 50 or
damping coefficient of strong components of RBRF steel beam #,<C0. 79, the main components of ERMR steel

frame appear plastic damage under large displacement angle. When #.<Z2. 22 and 5, <2. 63, the ERMR steel
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frame can satisfy the anti-seismic requirements. 5c>>0. 76 and 75 >>1. 10 are recommended for ERMR steel
frame.

Keywords: steel frame; functional recovery; earthquake-resilient; simplified model; load-bearing capacity
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Fig.2 ERR steel column and RBRF steel beam simplified model
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Fig. 3 Constitutive models of spring elements
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Fig. 4 Comparison between simulation results and test results of load of ERR steel column simplified model
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Fig. 5 Comparison between simulation results and test results of ERR steel column base lifting
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Fig. 6 Comparison between simulation results and test results of load of RBRF steel beam simplified model
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Fig.8 Typical equivalent plastic strain nephogram of specimens with interlayer displacement angle of 4. 0%
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Tab.2 Main performance indexes of each specimen

RO s/ % 0/ % 0/ 0./ 0ua/ % Ouca/ % 0u/% 0u/% o Powi/t% T D
L0Z0 - - 0. 88 0.92 - - 2.07 2.25 2.35 — - —

L1Z3 0. 34 0. 46 — — 1. 98 2.53 — — 5. 82 616. 4 1.10 0.61
L1273 0. 36 0. 44 - - 1.78 2.68 - - 4. 94 717.0 1.28 0.71
L3Z3 0.52 0.42 - - 1.53 3.45 - - 3. 64 821.2 1.46 0.81
L473 1.26 0.42 — — 1.54 3.82 — - 3.67 925. 4 1. 65 0.92
L5Z3 1.46 0.41 1.53 3.29 1.52 - 2.45 - 3.71 1018.8 1.82 1.01
L3Z1 0.50 0.29 — — 1. 30 3. 40 — - 3.17 713.4 1.27 0.71
L3Z2 0.51 0. 34 — - 1.39 3.56 - - 4.09 756.5 1.35 0.75
L3Z4 0.54 0.53 — — 1.93 3.59 — — 3. 64 903. 8 1.61 0.90
1375 0.50 0.70 - 1.97 2.42 3.57 — — 4.84 1004.4 1.79 1. 00
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Fig. 9 Load-displacement curves of each test piece
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