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Analysis on Performance of New Aluminum Alloy
Core Buckling-Restrained Braces Under Different
Hole Fraction of Core Plate
LI Guochang ,ZHANG Hong'en ,YANG Zhijian ,LIU Yuxin

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract: A new type of aluminum alloy inner core buckling-restrained braces ( PALB ) was pro-
posed and the influence of the opening of the core on the energy dissipation performance of PALB
was studied. The ABAQUS finite element software was used to analyze the hysteretic energy dissi-
pation of 4 groups of 20 PALB members,by comparing the hysteretic curves, skeleton curves and
energy dissipation coefficients of each member,and the influence of the core unit hole shape , trans-
verse hole fraction, longitudinal hole fraction and number of hole row on its performance was stud-
ied. The results showed that the BRB can obtain good energy dissipation capability and deforma-
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tion characteristic when the core unit opens a long hole,and the BRB energy dissipation perform-

ance increases with the decrease of the transverse hole fraction of core unit; As the core unit longi-

tudinal hole fraction is between 20% ~ 50% ,the BRB energy dissipation performance increases

with the increase of the longitudinal hole fraction of core unit. The performance of BRB with

double-row holes in core unit is slightly higher than that of single-row holes. When the number of

longitudinal holes in core unit is between 5 and 9,the energy dissipation in the BRB is the best.

The core plate opening can not only reduce the risk of failure of the BRB end due to stress concen-

tration , but also is advantageous to the BRB energy dissipation performance.

Key words ; aluminum alloy ; buckling-restrained braces; hysteresis performance; hole shape; hole

fraction ;number of hole row
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Table 1 Main parameters of the specimen

B GS B FALSE/mm fLAE
PALB -1 — — —
PALB -2 HZJTH  A=274 B=5 I 1/9\00 3
PALB-3 KHIE W=274,L=10 K& 179008 3
PALB -4 il a=87,b=10 I 1/9\17 3
PALB-5  [HJE R=29.5 W 1/900 3
PALB-6 K&IE r=5,1=266  Hfa 1/49\m 3
PALB -7 K&  r=2.5,1=266 [ 1/9\m 3
PALB-8 K& r=7.5,1=266 K& 17900 3
PALB-9 K&  r=10,1=266 i 1/9\08 3
PALB -10 K& r=>5,1=48 B 1900 3
PALB -11 K& r=5,1=96 B /900 3
PALB-12  K%&JE r=5,1=144 i 1/9000 3
PALB -13 K& r=5,1=192  f#h /900 3
PALB -14 K&  r=5,1=240  Hii 1/9\00 3
PALB -15 K&K r=2.5,1=192 K& 2/9\0 3
PALB-16 K&JE r=2.5,1=115.2 Him2/9\0@ 5
PALB -17 K&E  r=2.5,1=82  HEm2/9\00 7
PALB -18 K&E  r=2.5,1=64  H#EE2/9\00 9
PALB-19 K&  r=2.5,1=52 fi#2/49\m 11
PALB -20 K&  r=2.5,1=44 [ 2/9\08 13
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Table 2 Material parameters of core unit

o,/MPa 0, /MPa b C,/MPa Y

C,/MPa v,

C;/MPa V3 C,/MPa Vs

142.5 84.03 8.98 657 0

2 887 359

3485 337 4343 336
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Fig. 6 Stress plot and deformation features about the
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Fig. 10 The axial distribution of the end stress in the
energy dissipation zone of the PALB-1 ~
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Table 3 The fundamental parameters of
PALB-1 ~ PALB-6

gl ke e i1/

mE o ORERE po gy
PALB -1 2. 848 0. 453 1.022
PALB -2 2.722 0.433 1. 037
PALB -3 2.798 0. 445 1. 148
PALB -4 2.723 0.433 1.019
PALB -5 2.349 0.374 1. 020
PALB -6 2.780 0. 442 1. 029
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Table 4 The fundamental parameters of

PALB-6 ~ PALB-9

L ENEW RERHS
7 FERERAK ‘
WUE I ¥
PALB -7 2. 805 0. 446 1. 098
PALB -6 2.780 0. 442 1. 029
PALB -8 2.728 0.434 1. 360
PALB -9 2.658 0.423 1. 485
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Table 5 The fundamental parameters of PALB-6 |
PALB-10 ~ PALB-14

. S PUEARY)
fitae FERE R LK N

RHJE LL B4
PALB - 10 2.755 0.439 1.100
PALB - 11 2.746 0.437 1.032
PALB - 12 2.771 0.441 1.055
PALB - 13 2.778 0. 442 1.079
PALB - 14 2.787 0. 444 1. 174
PALB -6 2.780 0.442 1.029
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Table 6 The fundamental parameters of PALB-13 |
PALB-15 ~ PALB-20

e —— SEve T ﬁﬁfﬂ@

FHJE HE ES4
PALB -13 2.778 0. 442 1. 079
PALB -15 2. 805 0. 446 1. 115
PALB - 16 2.852 0.454 1.113
PALB -17 2.802 0.446 1. 045
PALB -18 2. 800 0. 446 1. 113
PALB - 19 2.743 0.437 1.043
PALB -20 2. 665 0. 424 1. 145
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