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Abstract

Based on the horizontal pseudo-static tests of two box-section columns with different reinforce-
ment ratios under constant axial compression, the seismic performance of box-section columns
with different reinforcement ratios is analyzed in this paper. The test results show that when the
reinforcement ratio varies from 1.58% to 2.21%, the increase of reinforcement ratio can obvious-
ly prove the energy dissipation capacity and the maximum bearing capacity of the specimens, but
it can obviously reduce the ductility of the specimens.
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Table 1. Parameters of model specimens

=1L RHHERSY

T R /mm A ik 5 Wk R S
TR T
i=g= X K. T
WY wm o omm R& MR o, W EER g o KRR T
KE RE FEE BEE /mm  fiFE%  /mm
RCBC-SR 650 400 70 70 221 70 1.66 70 200 1600 11 0.1 C40
RCBC-SS 650 400 70 70 1.58 70 1.66 / 200 1600 11 0.1 C40
Table 2. Material Properties of reinforcing bar
2. WEmMREEER
A FR R HA%/mm JEREEE £ (MPa) WBREEE /. (MPa) FAPEAI R Ex10°(MPa)
8 400 600 2.08
HRB335
6 335 420 2.06
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Table 3. Material Properties of concrete

=3 RBEEMRITRER

WL SLTTRURSRE £, (MPa)  BROFUEIRE £, (MPa)  BROFBIRE £, (MPa)  BPEBUEL Ex10° (MPa)

C40 38.57 25.80 2.39 3.25
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Figure 1. Reinforcing figure of RCBC-SS
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Figure 2. Loading case
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I B3I 72 AT LT % 20 kKN/40 s BRINEL, 25 4% 10 kKN/20 s B0 3-8
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Figure 3. Hysteresis curve of specimens

B 3. Bk E s

DOI: 10.12677/hjce.2018.76104 866 AR


https://doi.org/10.12677/hjce.2018.76104

Hkfts, L

1) AHEL RCBC-SS, RCBC-SR BEZLIEH far &k (13 (=l BRI ARSI A Brdd oK, i [l ity 2 B0 g T

2) W BABK N ERTE &

3) fE FFFBt, RCBC-SR 7&K #7112 R FE KT RCBC-SS.
3.2.2. BRHZFHERA

VB — G nARAT B s [ PR b Aar B K ) A B SR BT T R AL 28 R D R B R it 2% . - SR i R4
PRI T AR (AR RE I ANZE

AR S M 2 L W R 4 s

350
300

250
500 /’—“'—\‘\.

150
100
50 )

2
4
~
R ;
E 0 .
ﬁ N1 —=— RCBC-SS
N 50
= RCBC-SR
# -100

-150

-200 .\_\/_/q/

-250

-300

-350

-70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70

HTRKEALFE/mm

Figure 4. Skeleton curve of specimens
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Table 4. Displacement ductility coefficient of specimens

= 4. BRHABEEE
WgS % ERERACE/mm  EFERRAE/mm @ E R /mm SRR/ mm @ e

RCBC-SR  2.21% 14.53 55 3.79 —13.88 =55 3.96 3.88

RCBC-SS  1.58% 8.33 50 6.00 -9.02 =50 5.54 5.77

2) ML N 1.58% 3 K E] 2.21%HF, AFRIZEMELL A 5.57 BRARE] T 3.88, Ui BITE LT
TC 5 25 PR 384 K 2 B A R A S 12

3) HHEEE A SS, SR M ARMIFEIEK T 74%, WERAIAE R T 10%, FCjm M K fE SR 3k15
THRRIERA R, WEE 2RI, JREEL I SRE TR )R T SR WRMIEEIIEK, ArLlT
# SR ZEME EL A Bk
3.2.4. ZE N

W B T 25 06 B IR RS BN R 42 5 BT o

Table 5. Displacement and bearing capacity of specimens

5. S FHEUB RAR LSRR
RO IE ) IR /KN IE [ i ez 88 /mm 1E [ B KA 3/KIN . IE [ S5 R B R /mm 1E [ A FRAR /KN IE ) A3 BRA 7 /mm

RCBC-SR 140 14.5 306 45 209.8 55
RCBC-SS 120 8.33 244 40 217.2 50
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Table 6. Stiffness change of specimens

F 6. JIAHNIEEL—ER

A5 Ky K, K; (231 a2

RCBC-SR 9.64 5.45 -9.62 0.57 —-1.00

RCBC-SS 14.41 3.92 —2.68 0.27 -0.19
MEEHAT LA

1) SR Y il S5 MIBE Ko T SS, 158 B R TE 535 2 WT DATE S0P Ji i SRASFHBOR I S5 48 4 7+
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Table 7. Dissipation of specimens

=7 HERHEMERFEENTR

gyt gy RO B e
RCBC-SR 2452.83 4131.56 7496.59 28,556.59
RCBC-SS 1242.52 4040.42 5168.72 19,237.66
R A RIRL R MR B AN, O TIEBR I, (845 2l AERERE I A AT EUME, FEIESINZ
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Table 8. Specific damping capacity of specimens

F 8. JiAfHLERAE -Gk

T RS . \

V. — e T CPNL PRI

RCBC-SR 0.28 0.30 0.52

RCBC-SS 0.30 0.41 0.48
MR LA H

1) %7 RPN 1.58%IG N2 2.21% S FEREHIIN T 48.4%, WIERRT 1l S FERE
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