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Abstract: The glass fiber reinforced plastic(GFRP) rebar is a kind of material formed with resin and glass fiber
compound, with good mechanical properties and excellent corrosion resistance. The problem of durability of
concrete can be solved if steel bars are substituted with GFRP rebar. Because GFRP rebar is easy to fracture, the
chuck of testing machine can not hold big diameter sample, and the direct tensile test is difficult to perform. The
commonly used method is processing into the small diameter sample and carrying on the test. Different diameter
samples ¢ 10, ¢ 13, ¢15 aretested; then the regression analysis for forecasting the mechanical properties of big
diameter sample ¢ 32 is implemented to avoid the influence caused by processed samples. The tensile test of the
GFRP rebar is carried out; and the stress-strain curve and the failure modes of GFRP rebar are discussed. High
strength and brittle failure are the most characters of GFRP rebar; and the stress-strain curve of GFRP rebar is
found to be linear. Compared with the mechanical properties and prices between GFRP rebar and ribbed steel
bars, the good mechanical properties and high performance/cost ratio of GFRP rebar can be testified. Meanwhile,
the high strength of GFRP rebar and the good distortion coordination with concrete are testified. GFRP rebar can
be used for slope engineering reinforcement in practice.

Key words: rock mechanics; glass fiber reinforced plastic(GFRP) rebar; tensile test; mechanical properties;
performance/cost ratio

WrFE E 8B 2005 - 06 - 14; {&EIHHY: 2005 - 07 - 19

HEGH: W4 005 A A H 4% B I H (HNCX2001 - 08); |~ 4438l AHL 15 H (2004 - 17)

1EHE: XIDAR(963 -), T, i, 1993 4EHENE T rp Rl A B S ST BT MR T RE ok, BT EEZ, FEMNFEHR TR, A L TR AF S
W9 TAE. E-mail: Ihd@ncwu.edu.cn.



© 3720 ¢ A TR 2005 4
R, A5 SOntE PRI GERP AT EEAT T 3 A g
1 51 & Sk BERIGHEST, b TR R A B K100

B SR AL IR S V5 Qe A N, AN TR
5% T S K R P ) SRR Sk 5 | 1] Py 2 5 1) O
o 65 )m E PR L AME S, AR,
B RO R Y g ne 187 NS U PS8 s A [0S o o L) 1)
i WREL WEARSEVER . BN U S TR
if Pk 1 BN 25 . SEIE 1984 fEARIE, UMM
. 57.5 JTEEANAIREE AT, 2 DL LR e
DRAEIR, 40% 7K A, FFEAEE 5 b a2,
SEABHE O 54 25500, 1988 fEIRIE, NIRRT
JE MR IRAE S S 9RIE 2 500 12360, Hp iR
M 1550 14570, XL Ry I 4 5.
HERE, CERIVEZ I LR e -, Al
FANE] 10 a 5t O3 i HH IRTT A5 K288 R,y
BUEIEAER, KAV, V52 H X IR N 4
IO, ATAFA 24— 53 T SR A e vk BRI A 1) 2
BNy, TR KBNS W) 2579 4
1.

EEOE FaRAEDL, AATTHEH T R FH B 5 2 4 A1k
(FRP)YACE 7 (1) S . AT FRP ST Ci
A, HARL fEE, SEE, g RS E %R
(RIRIF RN, FH A T4 50 My, X FRP R Hofin i Ve vk
THEAT T REREATIT, IRV TR Al
M RAET WO R ERE . N EIX 7 T 5T
TAERIRIE S, AR AEFN R S50 BT TR B i i 2 2
B APRHE SLA AT N FH T2 o R B AT A 1 o R LU
1 (GFRP rebar) & —Fh & A 3E5s MR = 0, Bk
LU 2R AT AT (A 2 R B R AN
RN SR MR G S IR , AER AL 225,
TH I PR RASEE NI AR L, 7 e il o I A
. SRS HEETERINE L SH M
FUTRIR AR TR () B RS LT AL o, [ B 2 Ay A MR A 2T
YE SRR AL o B FET 4 G 55 Y RH(GFRP) 1 A —
g R RL, BA REFHIPUR M. AL Bt
PR s, ST HERR TN WY AER, N
AN AN TR 15%~20%; AN, gk
PR AR PR L. HETC N T
PRge. AR TR IR R 3, e s R
M BTR R =, PUE R, LUK GFRP i fE
e AR, s L TR E A . Bl ER
C ) KA GFRP AATE, I T B i i [
W HUE, TR A N TR A A LB AR DG

BRI TR n AT AT R E

XPKEAE GFRP HiAT b i 24 ek ee, h
TMEIEZ Wl RS IR IR, E AL
A 1R 1 2% — Mo L b AT Akt . H v,
[ Y IXFRIG A2, AHOCRE & F TR
AR S LR IR D . SC[41%) ¢ 25 1¥] GFRP #4 %}
AT RLARRIG I, SR B 5 2 4 0 TR W
B ORIk e N AR, R TRAT, @R
g5 R E A SR AR )b Re . EA MRS T
T BMPRIR A3 5T, 757 i i F Bl R a4
GELE, RTINS TERE <557 AF4E, iR
SRR, AR A R AR B R TIx 8 557 2T 4P,
LRI T R P i i — 28 “597 274k, 3%
MR R R o DRI, AR AR TRk« W
Bk, H/ANEARRIFRE A RS & GFRP 4k
SEBRE DL A SCRHANF AT 0 5AE, 4R
Jei s FRDE 7 VLT K EAR AT (19 Ty 248 bR, I
T Pl A A R0 o %o L8 P R

2 WRIEHFE

AR YR T E K GFRP AT (B #7248
W BRPTbr st i PR L (PR SR A ) A
1T GFRP B F 14 BLA £ 25 5 Jfa T, 6F K E 4% GFRP
BFT IR H R PR 0 — AR ME BT o ARV R
(AR5 59k ¢ 10, 13, $15 ¥ GFRP #itFid 1,
TR XA E AR GFRP A AT HEAT Rk, FE
HAHN ) 2 4abs, SR RN 7 ik 1iE ¢ 32 K E.
& GFRP HiHF (1 1 2545 bx o
2.1 R

AR YR IR FH BARE Ay B IR A B A R A
F= W) ¢ 32 GFRP MRAFEIRidr, b, BHIEE &
28%, WIELTYES N T2%, BN 2.2 glem?.
22 WHEERK

GFRP #iid th T IR BT R SR RN, Ik
Sk AR A Ak, AR AR I S R AR
K, R ERER KA TR, AR SRR hr ik
INZ AR A S S IR IS o BT LA, AR HURH WYL 1)
Ft,  PRUEA AR R AR I AN 25 A i Sk Hs SA IR
%o B ZRREIERE, AUGRE KA T
TR TEAR . TR, ARG FE A3 T GFRP
WA WETE SO AR 5 (R RE RIS, L s mE A2 TR



$24% 20

KDL, GFRP Bl AT R )y 2 RE B 05T

3721«

HABETRAEIR I REMS RPN . FERr R, sk
SKFF R R S T BRI A, A £k
PEARBBOR, ARMERIE BT . At 2 il
YRR, IR GFRP A3 e #7873 Rt 2 mm
JE AR B RS MR YA 22 SRR T i, REA A0
Gl 3 Sk 8 R R BIA T RS, Ak 6 e IR 23k
AT o AR 22 JESEAR R AT, AU UK R A 22 2
eI 5. WA R 1 PR

4 4

Rl10
10

150
| 500 I
B mm

K1 GFRP iRl i il s = -

Fig.1 Scheme of specimen size of GFRP rebar
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Fig.2 Relationship curve of load and strain
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Fig.3 Typical stress-strain curve
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Table 1 Results of the tensile test of GFRP rebar

PF R R IR kR R

b5t D/mm Pu/kN fou/MPa E/GPa 51%
10-1 1017 54.0 694.27 50.14 151
10-2 1026 57.2 691.30 48.64 1.43
10-3 1023 53.2 647.58 46.23 1.62
10-4 9.99 61.2 790.17 47.78 1.65
10-5 1015 52.0 643.41 47.02 1.54
13-1 1308 84.0 626.87 47.83 1.45
13-2 1311 92.0 681.48 45.02 1.56
13-3  13.03 94.0 706.77 47.86 1.48
13-4 1325 88.0 710.14 47.59 1.91
13-5 1317 90.0 661.76 49.85 1.47
15-1 1522 122.0 670.33 47.91 1.56
15-2 1523 132.2 725.27 41.71 1.40
15-3 1540 122.0 655.91 47.02 152
15-4 1512 125.4 650.00 47.82 1.34
15-5 1497 120.0 681.82 47.87 1.42
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Table 2 Mechanical properties of ¢ 32 GFRP rebar

AR PRRAT R WRPRPUERRIE  FRERUR aEihR
D/mm Pu/kN fos/MPa E/GPa %
31 504 654 47.08 1.34
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Table 3 Mechanical properties of GFRP rebar and steel

25 JERBRSE fIMPa SRR E/IGPa K 5/%
GFRP 600 46.58 15
HPB235(1 224N f1i7) 235 210.00 16.0
HRB335(11 224K f1f7) 335 200.00 16.0
HRB400(111 Z244%) 400 200.00 14.0
IV A5 540 200.00 10.0
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