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Performance study on bearing capacities of square steel tubular confined
compact reinforced composite axial compression stub columns
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Abstract: With the steel fiber volume content and confinement coefficient as variable parameters, the axial loading
tests were completed on the unconfined compact reinforced composite (CRC) and the square steel tubular confined
load-deformation relationships and the main characteristic

CRC prismatic stub columns, the failure characteristics,

point indexes of specimens were studied, and the influence laws of variable parameters were revealed. The
experimental results show that the welds of steel tube were torn in various degree and the core CRC within the weld
tearing range were crushed for the square steel tubular confined CRC specimens, whose failure mode are completely
different from the shear failure of the unconfined CRC specimens. The axial compressive strength of core CRC
significantly increases and the longitudinal deformation performance greatly improves due to the constraint of steel
tube. The confinement coefficient has the most significant effect on the axial compression performance of the
confined CRC, while the steel fiber volume content has little effect on the axial compressive strength and
deformation capacity of confined CRC.
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Tab. 1

WL J5 B 29 R CRC 3 ) A AR T 56 3 DL K 8K
i

RIS T BB SR L LU B 2
W CRC B3 S5 Pk R di it 2%

1 RIGHER

L1 R

SR H 42, 5R AR EL KR K SO, &
B9 REAGARR, BAESNA: 10~
20H. 20~40 H., 40~70 H. 70~120 H. 325
H; WeFde % A S 2 Mer4E, HA2 0. 205 mm,
KB 6.7 mm, HLhisREHR 2 876 MPa, K2 K
33; SRHEBRM R WKF]. CRC 377k K
S 100 mm, BHERIRA R/ 100 mm X 100 mm
X300 mm; A A 4R RIE % 0 CRC SR H
TAREPE A, CRC ML A b DL K 3 AR ) 2=
AENLAE 1.

WAEHK A 100 mm, 4373 EEE A 10 mm,
12 mm, 14 mm, @&JE# 300 mm 08 PF 4R
B, KRS P B SRR DL 2.

CRC &I A & L FIE AR S 46k

CRC design mix proportion and basic mechanical properties

e MY/ (kg - m™*) SEJT R BUE Ao HE S A A
T N N S o o o b v
KR Kk RER AR WOKA FE® MEE f./MPa R f/MPa  E/MPa
CRC-4 826 236 215 312 26 1041 118 90. 35 41 923 0.216
CRC-5 817 224 213 390 31 1030 123 95. 08 42 360 0.219
CRC-6 809 221 210 468 36 1019 131 104. 58 43 888 0.217
x2 WHMENZEEE
Tab. 2 Physical and mechanical properties of steel tube
HEJERE /mm SEBRJEEE/mm SPERLE E/GPa JBIRGREE f,/MPa  RHTHIME £ /MPa KR/ %

10 9.7 197 467 544 28.1
12 11. 8 190 440 521 28.7
14 13.9 200 404 566 28.3
1.2 it 561E 2R AEM, Bk, w3 CRC B 728 N BEfR |

P IHRIAE 3 20 6 ARAEL R CRC AHH 9 4
18 I ME LW CRC ik, ZASE hER R
(HEARNSEOWEREE, 4378 10 mm, 12 mm,
14 mm) FIRLF AR R (400, 5%, 6%). B f
RAFBK B R 100 mm, & EEXSh 300 mm. JE4)
FOR A 1Y iy 4% 05 1k L CRC-4-1 A1), CRC £ R
Compact Reinforced Composite( 2552 9R iR &E 1),
A RN AR BRIBRER A0, 1 RRFEIAFE—A
WAE 7 W 21 A DL CCRC-4-10-1 24 i,
CCRC #r Confined Compact Reinforced Compos-
ite, 10 RRTTINERER, HRAPNMEFHENS
ey R A ).

TR H A, BVERE A0 CRC £ 4t )

i, CRCHEHMEEE, MR EEENG % H,
FE 24 h, REBAREFPEETREP. FIR
PEFP R G, R L, K 3 AT R
b A TR, AR IR S
1.3 RBREESNEHAE

ARIAE N Sl B R 2R TR e & St
ACHE 2GR 5 000 kN E SRR ML E RS, 5
FEEME 1 (a) Bras. WA R &L e U7 5,
N Z R 0.2 mm/min, 78R A4 il 0] A7 52 35 2
50 mmBgARE TR 60% W45 - n#k. it T
ANTERE AR RE R 0 K AR, S0 I B A 2R
i AR B N B AZ O TR EE b, B K )
378 mm, 74 mm Fl 70 mm. IAE FFIA B A
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Fig. 1 Test setup and measuring point arrangement
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Fig. 2 Failure modes of unconfined CRC specimens
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Fig. 3 Failure modes of square steel tube confined CRC specimens
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Fig. 4 Axial Load -longitudinal deformation curves
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Fig. 5 Load-transverse deformation coefficient curves
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Tab.3 Main characteristic parameters of specimens
R gm = 15 /e FiHE e,/ pe P,/kN ” THE 0/ pe FHE oo/ fe /e,
/MPa /MPa /MPa /MPa /pe

CRC4-1 0 88.8 90. 3 2 832 888 88.8 90. 3 2 832 2 875 1 1

CRC-4-2 91.8 2918 918 91.8 2918

CRC-5-1 0 92.8 95. 1 2973 928 92.8 95.1 2973 3099 1 1

CRC-5-2 97.4 3225 974 97.4 3225

CRC-6-1 0 106. 3 104. 6 3 245 1063 106. 3 104. 6 3 245 3201 1 1

CRC-6-2 102. 9 3 157 1029 102. 9 3 157
CCRC-4-10-1  2.90 90. 3 90. 3 2 875 1191 186. 1 187.8 7 803 7 855 2.08 2.73
CCRC-4-10-2 90. 3 1213 189.5 7907
CCRC4-12-1  3.56 90. 3 90. 3 2 875 1285 222.5 220. 6 9103 9 069 2. 44 3.15
CCRC-4-12-2 90. 3 1263 218.7 9 035
CCRC-4-14-1 4.16 90. 3 90. 3 2 875 1432 276. 2 272.4 9 965 9 904 3.02 3.44
CCRC-4-14-2 90. 3 1392 268.5 9 843
CCRC-5-10-1  2.75 95.1 95.1 3099 1329 207.7 204. 4 8176 8 135 2.15 2.63
CCRC-5-10-2 95.1 1287 201.1 8 094
CCRC-5-12-1  3.38 95.1 95.1 3099 1379 238.7 235. 6 9 682 9 643 2. 48 3. 11
CCRC-5-12-2 95.1 1 343 232.5 9 604
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. : Je FXH e/ue PL/N oo EHE o /e FIME wlf. el
/MPa /MPa /MPa /MPa /e

CCRC-5-14-1 3.95 95.1 95.1 3 099 1395 269. 1 274. 7 10 598 10 690 2. 89 3.45

CCRC-5-14-2 95.1 1453 280. 3 10 782

CCRC-6-10-1 2. 50 104. 6 104. 6 3201 1338 209. 1 207.0 8123 8 077 1. 98 2.52

CCRC-6-10-2 104. 6 1312 205.0 8§ 031

CCRC-6-12-1 3.07 104. 6 104. 6 3 201 1411 244.3 237.7 9674 9603 2.27 3

CCRC-6-12-2 104. 6 1335 231.1 9 532

CCRC-6-14-1 3.99 104. 6 104. 6 3201 1523 293.8 290. 1 10 276 10 216 2.77 3.19

CCRC-6-14-2 104. 6 1485 286. 5 10 156

4 FAWEAR CRC RHGEEY

BT RS o AR BRI 2 BRI
PERRE S 250, B35 B 290 CRC #ilila) i -
B SR RAK, B

y=Ax—Bza* <1
x (1)
{yZW x>1
ARH: y=0/o0. x=¢/e. s AR, RAS
B AL B, p. pfEWFE 4.

F4 FHERPESHEORE

Tab. 4 Parameters values in constitutive model

s EiiR%

A B

B 7
CCRC-4-10 2.90 2.05 1.14  —0.157 1.379
CCRC4-12 3. 56 2.03 1.12  —0.068 1.432
CCRC-4-14 4.16 1.92 1.02  —0.066 1.465
CCRC-5-10 2.75 2. 06 1.25  —0.044 1.363
CCRC-5-12 3. 38 2.03 1.24  —0.068 1.419
CCRC-5-14 3.95 1. 98 1.01  —0.067 1.455
CCRC-6-10 2.50 2. 05 1.19  —0.052 1.332
CCRC-6-12 3.07 2. 06 1.23 —0.068 1.395
CCRC-6-14 3.59 1. 96 1.02 —0.068 1.434
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