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Study on the mechanical properties of friction pendulum
bearing with double U-shaped damper
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Abstract: To solve the problems of low energy dissipation capacity and poor pull-out per-
formance of friction pendulum bearing, a new-type friction pendulum bearing is proposed by
combining the buckling characteristics of damper with the mechanical characteristics of fric-
tion pendulum bearing based on the principle of seismic reduction and isolation. The new-
type bearing is composed of a double friction pendulum bearing and a double U-shaped damp-
er installed on both sides. The double U-shaped damper can provide shear stiffness and ener-
gy dissipation capacity. Firstly, the principle of the new-type bearing is introduced, then the
finite element model is established, and the hysteretic curves, effective stiffness and energy
dissipation area of the new-type bearing under different double U-shaped damper parameters
are studied. The results show that the new-type bearing can achieve the goal of phased ener-

gy dissipation by controlling the length of the straight section of the damper, and the double
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U-shaped damper has a parallel relationship with the double friction pendulum bearing, and
the new-type bearing has a good energy dissipation capacity. The length, width and thick-
ness of the straight section of the double U-shaped damper have an influence on the hysteret-
ic performance of the new-type bearing. The change of the thickness of the internal damper has a
greater influence on the hysteretic performance of the new-type bearing than the external damper.

Key words: new-type friction pendulum bearing; double U-shaped damper; finite element

model; hysteretic performance; phased energy dissipation
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LR A 15— 17 al LA Y 24 N SR JE 45 5 B2 AR A AR [RT T, P9 BELJE 48 B80S B 6 X8 28 52 36 )
il [ PERERZ IR K

R4 AFNESREERMRIILL

BRI KT/ kN RE IR/ % FEREMIAL/ (KN - m)  FEREMIAUN &/ %0
2-b 103. 06 — 17.298 —
3-a 113.07 9.71 19.017 9.74
3b 125. 41 21.69 21. 029 21.57
3-c 134. 20 30. 22 20. 794 20. 21
3-d 175. 01 69. 81 24.993 44.49

4 ZHig

T IR PR R BT BI& A SCHR T 1 — ol B BRI 2 S8, 7 A2 R4 S 1) N A B N A
XU B fm B e . g fEh] 2 ASBHE AR RSF SEOR R BESE T8 R SR A AN [R) 00 T i [ 4 RE Y
AR A5 B E BT

D) S R AR G BE S A3 S0 VA T S AR RE AR, » i (] b LR AR 006, SR 5 B o 2 1 %% 1) 44
T B REETRY P AT S5 JBE S T U/ ) o B AR R AE RE I T 1 O, A5 A Rl s BELJE LE S RS 80N o i 2R S v
SR BRSSO 5 X0 U BURH JE 48 9 I OC 2 , X U BURH JE 4% B9 AR 3 SHFERE & LLHOR

2) XU BYBH JE 5 0P BB BE S 5B 2 S A8 1) A 25 M E LB AR R RE DR/ o S R B i BELJE LE 7
MRS I AERALARS T IAHE s 1A U BB g~ BB B AR AL S B 2 A BHJE AR 1 B 2 22728 Ok, XX
U BURHJE i 14 Jt A A3 % HE i 22 3R i B S e 1) e BERE RESSCR B 8 2%

3) XU RUBH e A GE 540 B 78 S 3% A A 25819 B2 R B A R FE RE S I, S5 R0 i BELJE LD/ 5 B
TS RE (R AR 3T A8 E R BE IR AR A8 A 5 X0 U BYBHJE A3 B 58 iIE LE
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4) XU BIRH e i B0 J5E BESE AN B 28 S JRE 1) A A5 D R B2 7 PR RE 1 <5 58 2 i BEL & L Bt 9 BELJE
i JEEE SN SE R i /1 o Bt BEL 2 i PR FEE B3N S 08/ i T — B0 24 N AP RHLJE #7 R AR AL [R]
PR BEL e e S M BEL e e e 3 TR S A2 4 [ P RE R IR K
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