34 3 S § =S Vol. 34 No. 3
2019 4£ 6 Ji JOURNAL OF EXPERIMENTAL MECHANICS Jun. 2019

XEHS:1001-4888(2019)03-0467-11

GFRP EENBLERRLTHEWT
EEE'Eﬁb&ﬁKﬁﬁﬁ'ﬁ

L, K, Fag, N=®, FY

(P22 TR ARB TR bR, BePPE4E 710048)

BE, @11 Rk BFLEGFRPD) F AN B ARG LMW H A BRI L 40 E MR
B ERZXEFAMTHERRE RAERKEL FARBLERESFRERITAK, T804
AU AAIRABE HR B HE TR B THEPREANF., EREAN . Z XKl
B AITG AL, R S K R R, )G 3R B AR s AR R AR, 3R U5 3R GFRP & 4F e 2L
b5 €7 1&4%$&z/£7?’t$kiy M A B F e K m b g 3 K m 2 m , LR K kg 4 51 4 10, 8% Fe
0.5 RBAMNEFRFEARB LI RBENALSENHERBEAAAANG, LR KRS A
14. 1% %= 6. mo ZGFRPEWARER T . AFREMALRBELA T a2 ERA.HLEHED
ABARINTRERS., ARAE, LA EMEREFEER AN FHIKER K M6 KA
#oR 4R GFRP & RV A A g L A5 6 4 EARE A3 AKX AL R ) 65847,

5@%'@: WIBHA I RBAH(GFRP) % ANFAREL;, FAMETHERAE; #EMEME; REK
H it

FESES: TU398 SHEEARIZED . A DOI: 10.7520/1001-4888-17-270

0 BlE

LR AE 5 5 A OB CFRPOAE Sy — o BUB R, DU A2 5 e 5 oo T T g okt 70 065 28 DA R A ik &
B TR B R B A R ST B T R OR TR o, L B 2F e SR A G MR (GFRP) 29 JUIR BE A 1
S — PR BT e n L B R T GFRP S AR A IR R AR A R E s T AR
TREE+ 1Y 1A RE B G L T ELAT A o R0 & R I S, M CHF 9T R IE T GFRP & 4 o AL IR Bk +
FEELA AR Ty R PR SRR S B T AR TR R GERP & ¥ M vk M kL, S B0 A R R
BN AR F 25 % 4. 5340 S TRE A 45T 3, i RUARIR B 45T 0L i T B R BE
PR B T R R M T A A O BT )z I A AE pl T R T R AN A AT R Sl R R T A O T
B R e AE 0. B AR SCE GFRP A8 29 00 P AR TR 358+ Ak A 780 AR TR B6E £ 6l I 5264 )
o AR T —Fh S A —— GFRP 45 BUAN A2 TR e+ 4 A A,

GFRP & M A IR BE 141 A FE b GFRP 48 78 4 5% 1 it i B4, 17 4k 45 08 =X, 08 T i T ; GFRP
BRI A IR BE b A O A IR BE L AL T = 2 AR FORE ) A2 08 2 B BRI, R A TR E
REZLEE R T s T RSN A R A TR R B 7R 2 ) RN SEPE . GFRP 48 B89 B A TR B 1+ 4 & 4 A T

» Wi BAHE: 2017-12-18; fEE B 2018-03-31
EL£WAB: ERAREFILETH (51408485) , BEvi 4 11 55 3R & # IR Bl 2 AR TR0 B (2015-K129) , 76 22 # TR 2 5 45 L 5B
I E L P TR R AT R 0 H (2016CX028)
BWAEE: QS —) B Rl .S, TENERSRETAAEW IRAEHMPI5 . Email: mahuiwell@163. com



468 S, (2019 4F) 45 34 3

JEE b Bk IR R R BT A T S S L R RS IR (R R 08T R A S R A 32 T PR RE BT
FERAXT B A R AT A0 BRI LA A 1 T3 2 PR RE JE TT AR G 5T

ARTCR 11 AR T/ R B9 GFRP A& B0 F A R B 20 5 A 24T 1 86 BF 5T, X R 8 25
iE A7 3 — (37 % i 2 AR KL LA SRl TR B R LB S5 B TT T VR AR Y 3 A . AR B AT 5 BE Al L, SR T A o i
2 GFRP A5 BYAN-FE AR R B 4 2H 5 A il MR 207 350 7 1 D % 21 6 R 9 il R R 380 B i B R At
2%,

1 GFRPEERNBERETHAHMOZEXKLHAR

1.1 &gt S5HE

ARSI THAVET 11 MAA R R SHOE WL 1, 8T GFRP &2 4 M BHZ d A4
I 3 305 2 248 2 18, R M A 0 38 0 4 A o e i — A AR A 42 1 B Sy R Rl R 2 8. GFRP 4
AR 200mm, BEJE 10mm , B [ JLHL 38 BE 350 MPa . fl [ 51 7R 38 B 68 MPa, 3£ [ # PR 4 22GPa. 9 1]
SPERT R 2. 1GPa; W ECAYE R Q2358 il # 5L TRV L 3 2 MRV 36 AR Ty 22 e e s b . i1 3R
Mt R WK 1,

F1 BN EES 200
4
Tab.1 Main design parameters of test specimens ax
WA A = 1 1
. ; N AN =
W WEEE HaR HE Kk R 5 A ;
T ME BUtE  H/mm A = 200
&g /% X o 1=1
2| 50 50—
GSRC-1 €40 0 500 10 4.54 < B L‘;—
GSRC-2 €40 30 500 10 4.54 ¥ — 11'
—
GSRC-3 C40 50 500 10 4.54
. . BT R st B U R
GSRC-4 C40 70 500 10 4.54
Fig. 1 Design and physical dimension of specimens
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GSRC-7  C40 100 500 10 6. 85 Tab. 2 Basic mechanical performance of steel products
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Fig. 2 Natural coarse aggregate Fig. 3 Recycled coarse aggregate
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Tab. 3 Mixture ratio and basic mechanical performance of recycled aggregate concretes

BE BE AR/ (kg/m*) 77k ey B
REEE AR KK . . o
‘ o PUESRE  PURRE (55
HE AR W/B KR w KA Ko OBHIR WUKF fo/MPa fu/MP E./MP
4 Z ! o a o a e a
B3 v/ % AR HE R
0 0.44 443 576 1171 0 195 0 0 43.37 32.96  2.685X 104
30 0.45 443 576 819.5 351.3 198.5 0 0 43.26 32.88  2.683%10*
C40 50 0.45 443 576 585.5 585.5  200.8 0 0 42,26 32.12  2.667X10*
70 0.46 443 576 351.3 819.7 203.2 0 0 41.38 31,45  2.653X 104
100 0.47 443 576 0 1171 206.7 0 0 0. 01 30.41  2.630%X10"
C50 100 0.36 358 649 0 1138 163 94 3.5 51. 61 39.22  2.796%10*
C60 100 0.31 422 528 0 1072 164.5 105.36 6.3 61.58 16.80  2.898X 10"
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Fig. 4 Making process of some composite columns
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Fig.5 Axial test setup Fig. 6 Position of the displacement meter and strain gauges
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Fig. 7 Failure modes of part columns specimens
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Fig.8  Axial load-displacement curves of specimens
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Fig. 9 Load-strain curves of GFRP tube and profile steel in specimens
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Tab.4 Comparison between experimental result and calculated values

FARREEE GFRPAFHEE UM% BURR K4k

=]

i P /mm ey % N N./kN N./kN N./N,
GSRC-1 C40 10 4. 54 0 10 3387.75 3355. 33 0.99
GSRC-2 C40 10 4. 54 30% 10 3301. 99 3245.78 0.98
GSRC-3 C40 10 4. 54 50 % 10 3270. 54 3171. 31 0.97
GSRCH4 C40 10 4. 54 70% 10 3010. 04 3007. 74 1. 00
GSRC-5 C40 10 4. 54 100% 10 3056. 58 3006. 19 0.98
GSRC-6 C40 10 5.76 100% 10 3343.74 3391. 56 1.01
GSRC-7 C40 10 6. 85 100% 10 3489. 74 3451. 16 0.99
GSRC-8 C40 10 4. 54 100% 24 2871. 67 2831. 35 0.99
GSRC-9 C40 10 4. 54 100% 36 2764. 80 2738. 31 0.99
GSRC-10 C50 10 4. 54 100% 10 3183. 89 3103. 38 0.97
GSRC-11 C60 10 4. 54 100% 10 3242.19 3332. 96 1.03

N, AR SRR ST IE s N, iR E 7.
4 #Eie

ARSCHEAT T GFRP A BN P A TR E - 21 5 AL A0l i v RE XS T 5% L O 4 = 17 32 21 45 1 B0 il s 7 2k
Tt A EEAR LT 458 .
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(1) A H BRI 43 g = A B B - 1 58 Y AN A2 1 e IR 4 T 9 3 P 26 TR B 4 k2B TR R OR L B
2 GFRP 5 27 2 & 25 Al W 240 38 5 80M 1 32 e 7k 280 5

(2) TR B AR 2 g Bt 2 P A R 3 K A B S KT R I L e K IR R 40 90 10, 8 Y0 A 9. 5% 5
il 7R 487 I 2 TR T 3R R P TR O b R ) N T 4 K e KO A ok 14, 1 %0R 6. 106, A BRI
TR R T 9 23 R 5 22 DG C 7 A YR B 5 B A OGS A A ) il s 7 2 ) RIAE M AR T BB ) 2 A R

(3) MBI, GFRP 48 2 s A0 PR A TR BE + A RE 1 e85 . B e GFRP 8 9 ) 107 A8 S [ )0 A8 18 4
TR BN, GERP 45 2 S50 3 5 5 B A1, 789 80 07 AR 38 R 5 B K F GFRP 45, U BH AU 2 3k 31
JH IR B 5 GERP 45 307 240 38

(DOFETF S IFEEL 42 T 4 A A 30 52 R 3 ) T3 A 20, 3l R R 8 5 i B E W) &
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Axial compression performance and bearing capacity
calculation of GFRP tube filled with steel-reinforced

recycled concrete composite column

MA Hui, ZHANG Peng, LI Jia-xin, LIU Yun-he, LI Zhe

(School of Civil Engineering and Architecture, Xi'an University of Technology, Shaanxi 710048, China)

Abstract: Through the static loading test of 11 GFRP tube filled with steel reinforced recycled
concrete composite columns to study their axial compression properties. Design parameters include
recycled coarse aggregate replacement percentage, steel ratio, slenderness ratio and strength of
recycled concrete. Failure process and mode of all specimens, the load-displacement curves and load-
strain curves were mainly analyzed. The test results indicate that the axial compressive force process
and failure mode of all specimens are similar, the profile steel yield firstly, then the internal recycled
concrete crushing, and finally the external GFRP tube occurs buckling deformation. The axial bearing
capacity of specimens decreased with the increase of the recycled coarse aggregate replacement
percentage and slenderness ratio, the maximum decrease was 7. 6% and 11. 7%. Increasing the
strength of recycled concrete and steel ratio is beneficial to the axial bearing capacity of columns, the
maximum increase is 7. 9% and 19. 7%. Internal steel-reinforced recycled concrete is subjected to
three-way pressure under constraints of GFRP tube, axial bearing capacity of composite columns has
been significantly improved. On this basis, the calculation formula of axial bearing capacity for the
composite columns is put forward, which adopted the principle of overlay and considered the adversely
affect of recycled coarse aggregate replacement percentage and slenderness ratio. The calculated value
is in good agreement with the actual bearing capacity of the test.

Keywords: Glass Fiber Reinforced Plastic (GFRP) tube; Steel reinforced recycled concrete; Recycled

coarse aggregate replacement percentage; axial compression performance; axial bearing capacity



