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Abstract: The splicing concrete-filled GFRP tube composite members is a new kind of composite
member, which is composed of two independent GFRP tubes connected by connectors with poured
concrete inside. The mechanical behavior and failure modes of splicing and continuous concrete-
filled GFRP tubular composite member connected by steel bars, steel plates and steel tube under
axial load were studied. The results indicated that white stripes appeare on the surface of GFRP
tube when the load reaches about (30% ~40% ) P, (limit load) , and the confinement effect of
GFRP tube are motivated when the load reaches (60% ~ 70% ) P,. The failure of splicing
specimens occurrs near the end of connectors instead of the splicing joint. However, the failure of
the continuous specimen occurrs in the middle of the specimen. Results show that the influence of
the three connecting ways can ensure the normal work of splicing concrete-filled structures.
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Fig. 1 The GFRP tubes and the steel tubes
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Fig. 2 The connecting ways of GFRP tube concrete
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Table 1 The material properties of GFRP tubes
GFRP M2 BEJR iy Al
mm mm PR/ (Nemm ™) 3RJE/(N-mm?) WP/ (N-mm ™)  #RE/(N-mm )
200 5.5 27 400 470 16 650 288
F2 WAGIERE
Table 2 The material properties of the steel bar
Hh RIS JEMRBRE/ (N-mm ™)  WFRPLHIHREE/ (N-mm?) 2%
HPB235 P8 269. 1 433.7 21.8
HRB335 P4 380.9 564. 6 18.2
WA HME 113 mm 340. 7 519.8 —
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Fig. 3 The experimental members and testing ways
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Fig. 4 The failure modes of different members
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Fig. 5 The load-deformation curves
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Fig. 6 The load-strain curves

(a)—GFRP & L3#E; (b)—9hHHEs,; (o) —mEhEs.
5 4k 1w

1) GFRP 4R % + DFHeA (R 0 B3 & A 7E
PRS0 | T A A & A IR T 3 S A A 1
WK S A A B A

2) 7€ GFRP & P& I5 8 A0 7 RN A S 4
B YIRERAIEPHE GFRP 45 TR BE -8l 5 A 4 1E
TAE.

3) 3 FhPHE RS X A E 2 S 2, (HA
BP0 R = T X e 6% ~ 10% , 7F

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

122 AAKRFFM(ARHAFIR) %37 &

S Pr TR R A D27 5K
SE Ak

[ 1] Toutanji H,Saafi M. Durability studies on concrete columns
encased in PVC-FRP composite tubes [ J ]. Composite
Structures 2001 ,54 (1) ;27 -35.

[2] Fam A, Rizkalla S. Confinement model for axially loaded
concrete confined by circular fiber-reinforced polymer tubes
[J]. ACI Materials Journal ,2001 ,98(4) 451 —461.

[3] Carey SA, Harries K A. Axial behavior and modeling of
confined small-, medium- and large-scale circular sections
with carbon fiber-reinforced polymer jackets [ J ]. ACI
Structural Journal ,2005,102(4) :596 —604.

[4] T4, briig, 450, GFRP EE AR T HhE 512
PEREIRINITT [ ], EEAA M ,2009,30(6) 1122 - 127.

( Wang Qing-xiang, Ruan Bing-feng, Cui Wen-tao.

Experimental study on mechanical properties of axially loaded
GFRP tubed short reinforced concrete columns| J]. Journal of
Building Structures, 2009,30(6) ;122 —127.)

[5] Fam A,Cole B,Mandal S. Composite tubes as an alternative
to steel spirals for concrete members in bending and shear
[J]. Construction and Building Materials, 2007 ,21 (2)
347 -355.

[6] Muhammad NS, Wang W Q, Sheikh M N. Axial

[7]

[8]

(9]

[10]

compressive behaviour of GFRP tube reinforced concrete
columns [ J]. Construction and Building Materials 2015 ,81
(2):198 -207.

Karimi K, Tait M J, El-Dakhakhni W W. Influence of
slenderness on the behavior of a FRP-encased steel-concrete
composite column [ J ]. Journal of Composites for
Construction ,2012,16(2) 100 — 109.

Zhu Z Y, Ahmad L, Mirmiran A. Splicing of precast
concrete-filled FRP tubes [ J ]. Journal of Composites for
Construction ,2006,10(8) ;345 -356.

ERMS, T8, B 7. GERP A5 0 32 1 AR A IR 30 B Y
[J]. KEREH#R,2007,40(1) 19 -23.

(Qian Peng, Feng Peng, Ye Lie-ping. Experimental study on
GFRP pipes under axial compression[ J]. Journal of Tianjin
University ,2007 ,40(1) :19 -23.)

BRE ¥, ZE MG, £ 7). GFRP & 4B 1R B 1l e e AR
BHBIFELT]. ARACRZA M HABAM) ,2010,31(7)
1035 - 1038.

(Chen Bai-ling, Qin Guo-peng, Wang Lian-guang. Study on
bearing capacity of axially-loaded GFRP tube filled with
steel-reinforced concrete short columns [ J]. Journal of
Northeastern University ( Natural Science), 2010,31 (7):
1035 -1038. )

H SO0 0S0S0L 00000000000 0000000000000 000000 000000000

(L#EH 108 )

3) Mg 2e2e A i &3, BA iy
TG 1ERY Geobacter J& 4 T 1 55 3 41 FGT REZH (1) 4
Yy REAE I 40 18 b o 38 e iR M7, B L 42 B
30% , HL Ak 27 0 1 R R 2k 1 Geobacter J& Fr b %l
IR /N R R

SE Ak

[1] Mieseler M, Atiyeh M N, Hernandez H H, et al. Direct
enrichment of perchlorate-reducing microbial community for
efficient electroactive perchlorate reduction in biocathodes
[J]. Journal of Industrial Microbiology & Biotechnology,
2013,40(11) ;1321 —1327.

[2 ] Faimali M, Chelossi E, Pavanello G, et al. Electrochemical
activity and bacterial diversity of natural marine biofilm in
laboratory closed-systems [ J |. Bioelectrochemistry,2010,78
(1):30-38.

[3] LeeTK,Van Doan T, Yoo K,et al. Discovery of commonly
existing anode biofilm microbes in two different wastewater
treatment MFCs using FLX titanium pyrosequencing [ J ].
Applied Microbiology and Biotechnology, 2010, 87 (6):
2335 -2343.

[4] Parameswaran P, Zhang H, Torres C I, et al. Microbial
community structure in a biofilm anode fed with a fermentable
substrate ; the significance of hydrogen scavengers [ J .
Biotechnology and Bioengineering ,2010,105(1) :69 —78.

[5] LuL,Xing D,Ren N. Pyrosequencing reveals highly diverse

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

[6]

(7]

[8]

(9]

[10]

[11]

microbial communities in microbial electrolysis cells involved
in enhanced H, production from waste activated sludge[ J].

Water Research ,2012 ,46(7) ;2425 —2434.

Zhu X, Yates M D,Hatzell M C, et al. Microbial community
composition is unaffected by anode potential [ J ].

Environmental Science & Technology,2014 ,48 (2) .1352 -
1358.

Shehab N,Li D,Amy G L,et al. Characterization of bacterial
and archaeal communities in air-cathode microbial fuel cells,
open circuit and sealed-off reactors[ J]. Applied Microbiology
and Biotechnology,2013,97(22) ;9885 —9895.

Mardanpour M M, Esfahany M N, Behzad T, et al. Single
chamber microbial fuel cell with spiral anode for dairy
wastewater treatment [ J |. Biosensors and Bioelectronics,
2012,38(1) :264 —269.

Agler M T, Wrenn B A, Zinder S H, et al. Waste to
bioproduct conversion with undefined mixed cultures: the
carboxylate platform [ J]. Trends in Biotechnology,2011,29
(2):70 -78.

Xing D, Cheng S, Logan B E, et al. Isolation of the
exoelectrogenic denitrifying bacterium Comamonas
denitrificans based on dilution to extinction [ J ]. Applied
Microbiology and Biotechnology,2010,85(5) ;1575 —1587.

Zhang G,Wang K, Zhao Q, et al. Effect of cathode types on
long-term performance and anode bacterial communities in
microbial fuel cells[ J]. Bioresource Technology,2012,118:
249 —-256.


http://www.acropdf.com

