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Research on mechanical performance of H-shaped buckling restrained

brace
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Abstract: A type of H-shaped Buckling Restrained Brace (HBRB) is proposed. In order to avoid the effect of core
welding and to facilitate the engineering connection, hot-rolled H-beam is used as the core material, and the end is
reinforced by a """ shaped reinforcement section. Four test pieces are fabricated, including three hot-rolled HBRBs
with different lengths and one welded HBRB adopting welded H-section steel as the core. Quasi-static cyclic loading
tests are carried out to investigate the welding effect on the mechanical performance of HBRBs. The test results show
that: the hysteresis curve of the HBRB with a “ £ -shaped end is full, indicating good plastic deformation capacity;
the hot-rolled HBRB, which uses hot-rolled steel as the core material, exhibits better fatigue performance and more
excellent energy dissipation capacity, with a cumulative plastic ductility coefficient much higher than that of the
welded HBRB; the tension-compression balance coefficient of the hot-rolled HBRB is smaller than that of the welded
HBRB, both below 1. 1. The head plate at the end of the outer sleeve shows signs of outward flanging in the test,
and such phenomenon can be mitigated by increasing the strength of the head plate.

Key words: H-shaped buckling restrained brace; hot-rolled H-shaped steel; pseudo-static loading test; mechanical

property

it #h 25 R 32 4% (Buckling Restrained Brace, JRIETCIE A 7E I 4540 B S 7E & e BiL e 2%
BRB)&—fF & milim AR e EnaEm St ow i HEEL S ERS AR,
Jeds. Hui@siH BRBE WRH R EEh—F  Murase %l 6 % #8110 BRB 347 1850 Rl
. t+FEMHE, B +FRAMHERLOZ AH =  RIEIBEZIERE 5 50 N K0 16 kb,
BB AR AR FE2 T A Narihara 58" 7€ BRB IR B WF 70 b & B0 P oo 4 23 %
s B H#A: 2024-11-07 & E BH#: 2025-12-08
E& WA R 3 RPHERE4(52578219)

E—1EE A0 (1975—), 55 Wt BlEUR , R WNRELM R DRIRSI S SURMITT . E-mail: 13801860250@163. com
WS IEE R IF(2000—) , B WA, 2 N F L5 M) JUE SUBIF ST . E-mail: 1058847414@qq. com




496 [ 7GR = S Y & s SN

% RCARBEERRD 5 58 &

AR 9% 55 1 B8 7= AR AN B 52 e AT S5 350 o0 I
K HEAR R 57 W 3 X AR W A5 O R R AR M e X
Jr2EVERE RS2 M, FUR AT TR R IR R
$2 5 7 BRB HJE 35 PR RE , Newell 28 735+ XF e T 76
JRRA R+ F N BRB, K BLA £+ 7 N BRB
(A J 95 57 1 RE 2% BEAIG L B 0% SR Q235 B BRB
BEAT IR I8 K L e Al B VN 5 X E % 5 1 R 5% T X
L EREEIAR 5k A BB DL B A N ) SRR 3%
A%, S Sl K PR BRB 3R T IRI0 & B0
R DFE 00 Jo 4% BRB JE 95 PERE ZE 0 . i T+ 7 86
1 BRB, 25F " 3 HIE 4 BRB #E17I%JE 131 8 ik
B & LR A0 A5 A o B R T B A HLAEK T B 2
KOFHIATHERHESGE TE®BE T F NG
BRB, % B 1 4K BE 05 A5 20 3kk 0 5% A3 B ) A% AR AR
& AH IR IR b i% 84 i T2 A G IR T R 45 1 bk
() s, HL9% 55 PR BE IE e U A, ok B S i
i S8 1 548 2R R T) 1) 28 BRB B W5, % B 3 i ot 7
PN P YT 24 % D5 B A O A AH G BRRAE T AR R Y T
o BTN T R B2 T BRB R 57 M B8 7 A 5
Wi, 3% — b AR 20 200 BRB, 3 58 i 3R 56 F 5T
Fw, AR Tl A% O TR R
FPERE R E R & .

I 3 0 T Juik i 49 SR SRR R B AL R B
R h+F I T 1R b 2R i
R IT 2 b b R AR  RERE BO M A A . i i 4
TE % M A s W 4% T — Pl Al b 550K 20 i
VA i 4 ) R 2 T 7 0 B A P T R 5 . e b
Ui T IR T N8 T H R 8 BRB 5 25 #) 18] /Y
B,

PELH BV RAE — P R @R, T2 5
SR H BV 22 5, B AL T2 20— R PR L i

RN AN R H WS N &
AT R H AN, H B AT A i Ak R AR S A Y
P

X LL EAE DL R 2 A AEL H RS B A 3
AU T LAREL H ALK A A #E RO A Y P LAY
HBRB, i % T84 Ab #1742 . b T HBRB Y
B AR ORI, IR L DR H A
Vi Rk B R4 R HBRB A g % He ik Ak | 2R 17418 4
RIS, — J7 T % 28w £ 5% HBRB Y
i I PERE T TERE I AERETERE S L O — T L % 4%
HBRB G #4206 H PR B 520
1 IEHR
1.1 K EFi&it

ARSCHE A R £ FJE HBRB, HAERE# T
SR FHPEL H IR, B8k Q235, 29 3 B T % AME
B IR R T, R Q235 KA C40 1R BE L, Nk £
A 2 mm BiKER 585 5 iR L0, L
P/ O BT AR 32 B Sl 1) ) Ja & AR T b AR T I 5
YR ITIY BEYE . N T ) BB BR AR DL
B 1k A BT 5 2y R BT 2 ) Kk AR A R B

ZEA 2 ORI = A DL BGORE H Y AR 1k
HOEHIAE T 3R Ko 1.1.5. 1.8 m Ay P FL
HBRBiAE(H A-1,A-2,A-3F )M IR 1.8 m¥K
AR FE 7 HBRB 4 (H B-1 £ %) , A # % HBRB
A A S PR RN R HE SR RSk
E43%, ZH YR MR EE L IR N EE B2
WA, 4R F HIE AR IS A (100 mm X 100 mm X
6 mm X8 mm) Fl A [i] #Y £ 3 £ & (150 mm X 150
mm X4 mm). A RFEEME LR, RS 50
F 1R

Y7
%l J I
mzhih (RS A-;\%IJEIEI
T1T 2T 3 2 TIT
IEN)] i ShET

- N W / L

’ - 3=
L] 1NN
e I i N Ry
L Lc I.
L Lt l

fRFLIE

1R B 2-AMilEL: 3-FEREEL: Lo-#EREBUCEE:; Li-ik i K
B X5 m 4 B E

Fig.1 Longitudinal configuration of test piece
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Tab.1 Specimen parameters
A5 TR om R JeR i 467 28/ kN L./mm L,/mm
A-1 L H RN 100 mm X 100 mm X 6 mm X 8 mm 634 640 1 000
A-2 AL H A 100 mm X 100 mm X 6 mm X 8 mm 634 1040 1 500
A-3 L H RN 100 mm X 100 mm X 6 mm X 8 mm 634 1260 1 800
B-1 JE 42 H RN 100 mm X 100 mm X 6 mm X 8 mm 634 1260 1 800
FEh 3.5 m, Rk 1.5 m, F K MER J7 4 1 200 kN, | ol
IR A S T I ] 2~ 3P \ i r !
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Fig.2 Test setup
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Fig.3 Installation details
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Fig.4 Dimensions of material property specimens
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Fig. 5 Test setup, installation details and test specimen

before and after testing
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Tab.2 Properties of steel

EEZERES A FRPERLE E/Mpa Jet i 2 ¥ £,/ Mpa PR 52 7./ Mpa R A/ %
A % (8 mm) 2.08x10° 281 422 37.0
JEAR (6 mm) 2.05X10° 274 429 37.2
Q235
5 2% (8 mm) 2.01X10° 265 413 34
JEAR (6 mm) 1.95%X10° 269 411 35.5
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Tab.3 Loading conditions
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Fig. 8 Fracture location A-3
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Fig. 9 Fracture location of specimen B-1
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Tab.4 Cumulative plastic ductility coefficient
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Fig. 11 Skeleton curves

FH /B ZE b £8 ] 10 HBRB B8 28 gh 264 B 2 1Y
Jo R 3 5 Bl A AL 1 gk 1, ) 2 AN I 1
KR WE 1 B B E . BT A
FEETOREZE MR/ TR S A R ) B EE AR AE
O TEJE IR G [ AR T MR 1 5 R A 2EA K .
3.4 HEARATEHRH

PLEA P R B2l T IS M A2 R S
FE v 2 R A 2 0 b T 5 T 29 A A O 5 2 R AR
AR 8 10 72 A 0 R A8 T, Ay 17 R AV JBE 9% 3 AR T
BT IO ZE MR AR IH AT R . B
AP A IF(2)

Cmax
(2)

I@:

o B AR AP R Con AIRAEAE 5 ¢ A1 1]
Bl P g 30 RAB 5 T A IRATEAE 585 A4 a5 [l Pl PO 2 )
R AH -

HR A 23 2 (2) 45 1 25 AR 72 A ) I i B2 F 1)
LA 2 BN 3 5 R

B b 20T 1, Pkl B HBRB FIHE$%% HBRB fY
PR P R A AT 1. 2, RO R 09 HE
XPFRPE . PRELE HBRB MR AP i R 203 R
11 e T HBRB, B 32 28 P A T
TEAE— R MR AR N 7, 78 MR AR v R R 72 A —



500 [T <R I 5 2PN

% RCARBEERRD 5 58 &

(B g, A5 B0 R A B-1 Y B P i R %L
BER.
x5 BHAGHEATEEHERY
Tab.5 Tension-compression unbalance coefficients of

each specimen
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Tab.6 Energy consumption coefficient and energy

consumption ratio

- LRI
TN L
A-1 A-2 A-3 B-1
L/300 .046 1.039 1.015 1.167
L/200 . 054 1. 040 1.016 1.179

L/100 . 058 1.053 1.025 1.170
L/100+2 . 043 1. 067 1.028 1.172
L/100+4 .035 — 1.031 —
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Fig. 12 Reference for calculation of energy consumption

coefficient and energy consumption ratio
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RG-S
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® ¢ @ ® 2 ¢ @ ¢

L/300 2.51 0.63 2.52 0.64 2.52 0.64 2.50 0.62
L/200  2.84 0.71 2.88 0.72 2.88 0.72 2.82 0.69
L/150 3 0.74 3.08 0.74 3.06 0.75 2.98 0.73
L/100  3.07 0.76 3.08 0.77 3.08 0.77 3.04 0.76
L/100+2 3.11 0.77 3.12 0.78 3.15 0.82 3.1 0.78
L/100+4 3.16 0.81 —— —— 3.15 0.82 —— ——
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