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Research on Alternation Story-height Energy Dissipation Truss Lateral-

load-resisting System and Its Behaviors Under Low Cyclic Loading
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Civil Engineering and Mechanics, Lanzhou University, Lanzhou 730000, Gansu, China)

Abstract: Based on the requirement of parking, the three-dimensional parking structure with the
alternation story-height energy dissipation truss lateral-load-resisting system was presented. The
behaviors of the alternation story-height energy dissipation truss lateral-load-resisting system
under low cyclic loading were studied by finite element method. Effects of the length of energy
dissipation beam within the truss on lateral stiffness, load-carrying capacity, ductility and energy
dissipation capacity of the lateral-load-resisting system were investigated. The results indicate
that the lateral stiffness, load-carrying capacity, ductility, and energy dissipation capacities will
decrease with increase of the lengths of energy dissipation beams. The energy dissipation capacity
of shear-yield-typed energy dissipation truss is superior to that of bending-yield-typed one.
However, the energy dissipation beam of shear-yield-typed energy dissipation truss should not be
too short; otherwise, its energy dissipation capacity will be confined.
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Fig. 1 Three-dimensional Parking Structures with
Alternation Storey-height Truss Lateral-load-resisting

System (Unit;mm)
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Fig.3 P-A Curves and Equivalent Plastic Strain of
Models in Case of Monotonic Loading
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Fig. 4 Hysteretic Curves of Models
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Fig.5 Skeleton Curves and Rigidity Degeneration
Curves of Models
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Fig.7 Total Energy Dissipations of Models
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Tab.2 Energy Dissipations of Models at

Different Loading Stages 10° ]
BB g HI1 HJ2 HJ3 HJ4 HJ5 HJ6
Ay 0.284 | 0.310 | 0.303 | 0.301 | 0.285 | 0.288
24y 1.129 1.233 1. 244 1. 227 1. 169 1. 165
3Ay 2.074 | 2.209 | 2.225 | 2.192 | 2.081 2.071
44y 3.122 | 3.225 | 3.220 | 3.170 | 3.010
54, 4,293

®3 BRBELEMBEMEATERE
Tab.3 Energy Dissipation Coefficients of
Models at Different Loading Stages

R g | HI1 HJ2 HJ3 HJ4 HJ5 HJ6

Ay 1.154 | 1.204 | 1.191 1.205 | 1.205 | 1.232
24y 1.992 | 2.165 | 2.252 | 2.282 | 2.303 | 2.328
3Ay 2.231 2. 401 2.531 2.581 2.601 2.630

44, 2.428 | 2.475 | 2.602 | 2.668 | 2.699

5Ay 2. 540
BT BT U e R 7 1 HAS B8 K A, 75 ) AS g ik
B AR ) FERERICR
4.5 TRBEHFTEHE

R A 5 Y 1 Al R A B 45 52 T B B B ey 4R
FERAE PR R QN 3R 4 TR b 25 4 i IR 62 7%
A, SR 38 FH i i 25 R 7R 15 21 L A FR ey 280 % 1 i) i PR
P 55 300 Jee JR 2590 10 8 A 10 45 4 Jekt IR 57 % 1) LE
A I R B, N3k 4 AT LA B, b & FEfE
BB FE I A 5 4 Jei IR A2 % 328 A8 K i e R ey
268 T A IR A 2 T i /) Jee R AT 28K 5 A R A 28174
KRR 43 53k B 10, 8%, 13 %%, #k B o7 # 4 e A 2K
LA AL HL A Herh HI2 A BR A RS de KL a5 B T
150 mm, 54 1) it Al % £ Bt 5 6 Rl 22 B A 3 W
K G2 28 K, i HL 5 1) e ik 284 #E e 2 Be 455 A 1Y) Jird
i 2 £ /N T i e RS L 9T AL B9 1) Jek Al R A B
Ik B Lo A it Jewt ik AL G BB 22 B SG 3k B e, AT DL AE 4
P 2 FR 85 /N A 0 T 2E AT IRFE B B B o 45 4 B AR
R %% ff o  HT 25 K, Fir L HT 2 19 6 FE RE o EL 31 1)




12 EHAFE TRFR

2012 %

F4 HAEMENEH.BANEERY
Tab.4 Loads, Angular Displacements and Ductility
Coefficients of Models at Different Stages
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Fig. 8 Stress Distributions in Web of Energy

Dissipation Beam of Models
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Fig. 9 Plastic Strain Distributions of Models
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