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Abstract

Two sets of experiments were carried out on CFRP and steel members under axial compression.
The results indicated that the two sets of specimens experienced similar structural behavior un-
der compressive loads. The CFRP spalling appeared before the yielding of steel tubes. However,
due to the difference between the configuration and material of two sets of specimens, their
yielded strength and ultimate load-bearing capacity differed to some extent.

Keywords

Compound Cavity, Compressive Property, Experimental Study

S SEREROREERERIEMR

BT, BERL kAL M &

YAp AR T, Bl

2 b RS TR AN AT PR A W A ) TR e be, Bl
Email: shirley.zb.2008@163.com

i

ks H i 20154F4H20H; FHHM: 20154F510H; KA HM: 2015485 H 14H


http://www.hanspub.org/journal/hjce
http://dx.doi.org/10.12677/hjce.2015.43013
http://www.hanspub.org
mailto:shirley.zb.2008@163.com
http://creativecommons.org/licenses/by/4.0/
mailto:shirley.zb.2008@163.com

S M b0 R e R BG BF 7T

R

X T ARG AR O EAER TR, FIRGRRBAHZESARBEAT 0 B8R
B BRI ERKERES, WARSRARGRBIREEALL, SRR 4 E 5o b BUh M=
BER, HENERER. ERH TN TLTZANRSBONARE SR E R U LB EA R .
XA

&k, vk, KBTI

][/

1. 3]

AT E A AR R & — P F T 3tk R 1 235 440 hn [l 4 FH %) 6 2 88 T o 2R o [l i sk, G E S0
R RIEATCIR, A RBHEE RS, AN AN R AT Y. AT SRR AT YR R B S AR N, m L
PRI, SR EMEEZESE. Pz, DA T 2B =T B G R 43 om e s TR kL
R E RIS DA N PSS 25 1 S R0 2 BT © 8 I — Y iF 72 1] [2], B a1 E IS %A A A AR M B v
HIRF T o EH T S 4 Mk B BRI — S8 ) R, AK S B8 O T R A [) ik - 44 [ 2 2 ATk
FER KPR & IR A AT S I PUE M RERES, LWEPITR AN L L E R aE&AE 1. A.B W
ZHAE BT AR R g AR TR, T R R G K FIBR AT 4 T T Z2AE . RIGEW, EE&BEKPE
HERELL B — A R PUE M REIR IR 2, HANZE A 4amh kLRI R BE K L L2 X B & Ik A E M aE
MK AR S, B AR iR 4T 4 1 H J7 SRR S5 Bk b A A XA 1 A 1 5 B 1 o
2. RENEIT
2.1, it

HEBELEHES L. HE . WAL= TR E Sk HEmERN 41 40 mm x 40 mm x 2 mm
BEEK x %6 x EE)FNEEREEmR, MNE2 NSRS, WEINEEERTdE, EERNL &
THRSEan 1] 1 s o 336 R 2 A 4 ]RsF 9 160 mm x 40 mm x 100 mm (BRI K x %8 x K ),
22. MBEFR

AT LI B MR . SRIR LR RS J) 2000 KN, SUREREIE < £19: AT IR B4
Ja, BENIEEMEARAS, BRI RIERIE T E, 5 AR InE 07 R4 2 — Rk

—AhERA Y
— e

b ZW‘L

Zwt

3

Figure 1. Sectional dimensions of the specimen
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Figure 2. Diagram: position of the strain gauges
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Table 1. Mechanical properties of the specimen

3= 1 AR RESE AR

LR IRt C60 M4 Q235 TREF 4
PR (N/mm?) 3.6 x10* 2.06 x 10° 2.3 x10°
PO R B BETHE (N/mm?) 275 215
PORr R B BETHE (N/mm?) 2.04 215 >3500

Table 2. Experimental results
7= 2. AHHS RIREER

il R NS BCR A (KN) IR AR {E (mm)
c-1 1099.48 39.264
A 3 c-2 1159.91 39.251
c-3 1363.32 38.924
c-11 1316.91 35.457
B 3 c-22 1493.19 39.276
C-33 1451.01 37.367
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Figure 3. Curve:stress-strain of C-1
3. C-1 M A-RrErihzx
140 -
A ° om sy -
120 4 o wvnm A
v o
v A [ ] o
1004 Aa v
LI | v A
[ ] A
§ 80 ol . 1
-R om vy A o 2
ﬂ 60 oemy A A3
= v 4
Bospd 4
ay A
0-g a
I
0 T T T T T 1
0 1000 2000 3000 4000 5000
R /e
Figure 4. Curve:stress-strain of C-2
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Figure 5. Curve:stress-strain of C-3
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Figure 6. Curve:load-displacement of sets A
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Figure 7. Photos: the specimens of sets A
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Figure 8. Curve:stress-strain of C-11
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Figure 9. Curve:stress-strain of C-22
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Figure 10. Curve:stress-strain of C-33
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Figure 11. Curve:load-displacement of sets B
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Figure 12. Curve:load-displacement of sets A and B
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Figure 13. Photos: the specimens of sets B
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Figurel4. Steel section for computing
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Figurel5. Concrete section for computing
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Table 3. Analysis of the experimental results

7= 3 AR EER O

S — N N s L
C-1 825.91 2.04 1099.48 2.72 1.33
C-2 835.90 2.07 1159.91 2.87 1.39
C-3 820.87 2.03 1363.32 3.37 1.66
142.56 261.44 404
C-11 1125.1 2.78 1316.91 3.26 1.17
C-22 1104.2 2.73 1493.19 3.70 1.35
C-33 1108.0 2.74 1451.01 3.59 131
Table 4. Experimental results list
4 REERLETIR
W BRI IR (A8 U AR BRAT 4 A TR I e RIS ATH e Ay 2 I A5 0R R A 8
5 (kN) (kN) (kN) (kN)
C-1 460.8 704.0 825.91 1099.48
C-2 608.0 704.0 835.90 1159.91
C-3 588.8 768.0 820.87 1363.32
C-11 403.2 832.0 1125.10 1316.91
C-22 608.0 972.8 1104.20 1493.19
C-33 576.0 876.8 1108.00 1451.01
Table 5. Comparision of experimental results between sets A and sets B
7z 5. A, BAARIGERITEETIFR
ﬁﬁﬁiﬁﬁ"ﬁf‘ﬁﬁﬁéﬁ&%ﬂa‘ﬁﬁ?ﬁ DN ST A 4 B BB AN ST £ 8 e AR A 8% iﬁBﬁF)ﬁﬂM‘&BE?ﬁ B L
H(kN) (kN) (kN) H(kN)
A 552.53 725.33 827.56 1207.57 1.46
B 529.07 893.87 1112.43 1420.37 1.28
(B-A)A —4.2% 23.2% 34.4% 17.6% -14.3%
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