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Abstract

Reinforced concrete box column is widely used because of its closed section and good spatial me-
chanical performance. To explore section wall thickness ratio on seismic performance of box
column, this paper designed the four-reinforced concrete box column under low reversed cyclic
loading test specimens and drew the conclusion: with the increase of thickness ratio, the bearing
capacity of box column was improved besides the ascension of the seismic energy dissipation ca-
pacity effectively, but along with the initial stiffness of ascension, the ductility was slightly lower;
The effect of flange wall thickness ratio on seismic performance is greater than that of web wall
thickness ratio.
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Figure 1. Section diagram of box column
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Table 1. Selection of wall thickness ratio of specimen
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NGRS JEAR B JE L WGEELLL
BC-1 0.22 0.35
BC-2 0.31 0.35
BC-3 0.22 0.5
BC-4 0.31 0.5
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Table 2. Basic parameters of the specimen
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RF/mm PN N ] LRSI
i K BEK  HRE B KE B  KE
bxhxt xt, -~ . &K o IR% i~ TR

/mm J¥/mm /mm /mm  /mm /mm /mm

BC-1 650 x 400 x 70 x 70 2150 1600 8 14 8 2150 14 8 2150 12

BC-2 650 x 400 x 100 x 70 2150 1600 8 14 8 2150 14 8 2150 12

BC-3 650 x 400 x 70 x 100 2150 1600 8 14 8 2150 14 8 2150 12

BC-4 650 x 400 x 100 x 100 2150 1600 8 14 8 2150 14 8 2150 12
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Figure 2. Specimen elevation drawing and section reinforcement drawing
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Figure 3. Test equipment and specimen layout
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Figure 4. Schematic diagram of loading system

Bl 4. mEFHEREE

3.3. MBAS

1) RIS FIGAINE TR TR EKPAEZ R R, RIAFRIHZ4] [5].

2) TENNEGEFE A N AT AR E KN, DAERAS A 1 R AR £ 6]

3) mAN AR A AR AR E B R P RS P IAL E . K. AELLRSEE, e SR R R T
FE[7][8].
4. REERS D
4.1. FHElghLZk

AT B ER 5T BE LA A X A R 2R e A, TR B ] i 2R SR T e E i, B
DLRE BT S BRI AR, 3 BRI SR V2R H I 2 AR k9], R AR

n (A=A, )x(P,+P.))

i_Sn:Z n n12 n n—1 (3)

n=1

X n R mA . DR, a5 B - ZS—%TmiEﬁ# EEZNIOPSNIaEA -

n=1

Fooni B e N E G R . P, P — 2w [A] il 2 Hh P AN SR HL A RS o i R e R A . 1
FAS B3 B AT AR W0 2% 3 FoR

Table 3. Wall thickness ratio and area of hysteresis loop
3. HrEELE SHETER

e WGRELLL JaR B b b EIEZ SN
BC-1 0.35 0.22 19,241.52
BC-2 0.35 0.31 23,241.69
BC-3 0.5 0.22 34,643.28
BC-4 0.5 0.31 41,228.95

DOI: 10.12677/hjce.2019.83087 746 T ARTHE


https://doi.org/10.12677/hjce.2019.83087

ZUE), XML

Xof Eb AR 1009 B 2 A [ R AR (K 5), ATl

1) W ff BC-1 5 BC-3. BC-2 5 BC-4 [iif5 B4 L LRI, BEEEJTLLINOC, FA B4R L H
0.35 3 0.5 3K 1 43%, i EIFFEARA R RIR G, HKIEEE 737008 80%. 77%, 1t W4 A AL
HLGREJE LU BRSNS TR I DL RE FERE T B

2) i A BC-1 5 BC-2. BC-3 5 BC-4 & MEARE BERISE O, MEAREEJZ LL oK, FLA I AR
BEELLE 0.22 3 0.31 KT 41%, AR AGEK, KGN 21%- 19%, U4 S S8 IR
R JEL LY St A A1 7R R B R T 32 G i v R B LK

3) bt BC-1 5 BC-4, HAMEZEE L 0.35 8] 0.5 89K T 43%, MEHEEELH 0.22 3 0.31
BT 41%, i IS 2] T RORIE A, BRIEY 114%, 6B 23 73 52 i P A 77 1 f B JE L x4 )
PUZFEREVERE A & 1R B35 it

R R R AT, T LTS H IO B R R LY L3 K I AR B JEL L i T N RSO R TR R b PR FE R
PERE o [R50 384 AL A 1) B JEE L B RSORT ) A e R AR e 2 B s i e P KR R B or 2 — . R
Eﬁé%é.%gtl:E@%Eﬂcxﬁéﬁmi'rﬁﬁ%ﬁE@%ﬁﬂ@ﬁﬂﬁffﬁﬁ%gtmﬁﬂzm

300 - 300 -
200 4 IV 200 4
g 100 g 100
& &
=2 0 A = 0
%-100 %-100
= =
200 Ho00 A
300 . . : . . \ 300 . . . . . ,
60 -40 20 0 20 40 60 60 -40 20 0 20 40 60
FETK AL /mm FETHK AL /mm
(a) BC-1 (b) BC-2
300 - 300
200 y 200
g 100 0/ G 100
®] &
= 0 = 0 1
%-100 A %-100
= =
H.200 H.200
300 ¥—m————— 300 +—m————————————
60 -40 20 0 20 40 60 80 -60 -40 -20 20 40 60 80
FETK AL /mm ﬁTﬁﬂH‘u}}/mm
(c) BC-3 (d) BC-4

Figure 5. Hysteresis curves of each specimen
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Figure 6. Skeleton curves of each specimen
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Table 4. The characteristic displacement value and ductility coefficient of the specimen
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