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Seismic behavior of prefabricated frame structures with earthquake-resilient joints
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Abstract ; To realize the quick repair and earthquake resilience of the prefabricated structure after earthquake,
the prefabricated frame structural system with replaceable earthquake-resilient joints was proposed. Numerical
simulation was carried out by using ABAQUS to explore the mechanism of the earthquake-resilience joints. The
replaceable earthquake-resilient joints were arranged in the assembly frame structure to form an earthquake-re-
silient frame structure. The mechanical mechanism of the whole structure was investigated, as well as the fail-
ure evolution law of the energy-dissipation hinges, the core area of the assembly joint and the framing compo-
nents. Research results show that the failure of the joints was largely due to the fracture caused by the damage
accumulation at the weakened steel plate. Compared with the cast-in-place concrete frame structure and cast-
in-place concrete structure with strengthened joints, the earthquake-resilient prefabricated frame structure de-
veloped higher bearing capacity and better ductility, and the energy-dissipation capacity of the structure was
enhanced greatly by the plastic deformation of the replaceable energy dissipation hinges. The structural damage
was concentrated on the weakened steel plates, which effectively helped avoid the damage on the prefabricated
beam-columns and core joints, and the seismic performance could be restored by replacing the damaged mem-
bers. The prefabricated frame structural system with replaceable earthquake-resilient joints achieve the

objective of damage controllability and earthquake resilience.
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Fig.1 Resilient prefabricated joint
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Fig.2 Structural system of the resilient

prefabricated frame
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Fig.3 Comparison of numerical results and experiments

2.3 AREINEET R TIEHIE ST

RS RTR S BT A TAEPLER, 45519
ST R~ A i 2 A 8 B O R Y = B3
LSS XA R ERE R AR S AR s B N oA B8
PER SR A SF R T AT

&l 4 Ry TR S D RET s A FROTAL LIS 31 ) A
- RN g s 4 BB, B 4
AME AT 00T, 43 08 A ORI DR
MU IREE 1 B TR B S P R BE L
rh ) S5 AN R 5 € 500 1 55 B9 Al BELJE 2% 9 I 55
WA AME D AT R, A AR FERE R
FH AR 174 ) 55 SN AR BT 2L

Kl 5 A RVRRE AL ] B RAE REECHY A IR T
ISR, A5 Mg, BRran T .

A S5 B TG N 2 A | R R AR T
A7 118.2 kN, fiif8 M 14.1 mm, N J) RELE P 1EFE
FREBCHI 55 AR 1 H) S e e A , H) 55 4 AR Jmy F ik 31
Je M B, G ih) SRl T A P E T AL 9 5 TR
HE AT, RN B RN 718 38.4 MPa,



556 i TR B 2 Al 418 &
250 - % (A RAEN A KN 12 280.6 MPa, A5k F
c ML A7
2001 o D SRR 2 R IEF] 92.1 kN R T
wl A4 AR ST 9 85% I HILIE 17 5 5k, 1055
< T 1 T35 0.95, 40178 5 (o) BRI B AR
i 100 D TEZAL WIS, X B BB RS ) 110 mm, BEAS 0
ol AR BRI R R i R R , o
REBORBIT T B, BRI i B KW ) T R 2
0o 3|o slo 9|o 150 1éo 185.8 MPa,

A% /mm

4 FIRENRET RABREAL

Fig.4 Skeleton curves of the resilient joint
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Fig.5 Numerical results of replaceable energy-dissipation

hinges at different feature points
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Fig.6 Bearing capacity curves of the frame

structural system
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