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Study on Influence of Concrete Strength on Mechanical Properties
of GFRP Plate-concrete Composite Beams

LI Wen, WU Xianmei,

XUZhen

(School of Civil Engineering and Architecture, Northeast Petroleum University, Daqing 163318, China)

Abstract: In order to study the mechanical properties of GFRP plate-concrete composite beams, the
ABAQUS finite element software was used to establish the concrete beam model reinforced by glass
fiber reinforced composites (GFRP). The load-span deflection curve and bearing capacity of composite
beams were verified to show the rationality of establishing a model method. The component models of
three different strength grades of C25, C30 and C40 were designed, and the conclusions about the
(1)The

the ultimate bearing capacity of the composite beam increases with

mechanical properties of GFRP plate-concrete composite beams were analyzed. Conclusions;
results show that under the same load,
the increase of concrete strength grade, and the ductility decreases with the increase of concrete strength
grade.(2) Increasing the concrete strength grade can effectively increase the ultimate bearing capacity of the
composite beam.(3) GFRP panels can improve the flexural capacity of composite beams.(4) GFRP plate-
concrete composite beam is mainly divided into two stages .

GFRP plate-concrete ;

elastic stage and working with crack.

Key words: composite beam; ultimate bearing capacity; concrete strength
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Fig.1 Combination beam boundary conditions and load

application diagram
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Tab.1 Test beam parameters

kg RELFR EE GFRP R+ (mm x mm) 55 /mm REEEK R /%
CL20 C20 ¥ / 1 000 / 2612, 0.7
BL20-1A C20 — R 2300 x 100 1 000 950 2012, 0.7
& 2 RIRGLBFR IR AN
Tab.2 Ultimate displacement and ultimate bearing capacity
T RIGARPRAAE BRI R%E TRBER FRAR D AR PRA ) R
N /mm /mm 1% /KN /KN 1%
CL20 42.20 41.78 9.57 37 37.4 1.08
BL20-1A 31.46 33.20 5.53 57 59.2 3.86
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Tab.4 Material mechanical properties
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Tab.5 Mechanical properties of GFRP sheets
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Tab.3 Test piece parameters and grouping situation
R R AT TRsEL GFRP {RJZE U RHm&EE  ZhiXEmE
i Y= /(mm x mm) i B A2 /mm /mm 1%
B-1-1 150 x 250 25 6 0 20612, 0.7
D4 B-2-1 150 x 250 C30 6 0 2412, 0.7
B-3-1 150 x 250 C40 6 0 2012, 0.7
B-1-2 150 x 250 C25 8 0 2012, 0.7
B4 B-2-2 150 x 250 C30 8 0 2612, 0.7
B-3-2 150 x 250 C40 8 0 20612, 0.7
B-1-3 150 x 250 25 10 0 20612, 0.7
F4 B-2-3 150 x 250 C30 10 0 2612, 0.7
B-3-3 150 x 250 C40 10 0 2612, 0.7
B-1-4 150 x 250 €25 12 0 2¢12, 0.7
G4l B-2-4 150 x 250 C30 12 0 2¢12, 0.7
B-3-4 150 x 250 C40 12 0 2612, 0.7
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(a) B-2-1 concrete stress cloud diagram
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(d) B-2-1 concrete deformation cloud map
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(b) B-2-1 steel cage stress cloud diagram
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(e) B-2-1 steel cage deformation cloud diagram
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Fig.4-2-1 stress and deformation cloud map
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Fig.5 B-3-1 stress and deformation cloud map

TEINEI T B/, A A TS e TAERT B, dhgk
DI R AR AR, - il 2 H Lk, =
R ERIEATE A, SRRy B ih 2Rt 5 R AW EE HIE
b, BEEMTRARHE LR, HAERIIRE - (LF2 i
LI T — A WIRRIPI A, BRI A A R A G

TAERT B, 12 - Ar % th S U2 0 R R AR B
N, A - R i SR W AR SR HE T . AEAH R A
BT A GFRP {RLBE 20 & A I, R 1 o B S
B, AR AR R, ] IRl R e - o R S
RIHER, AARRIRAE Bk, LIk



%2 1

A5 (R 5% BE RO GFRP # - e 20 & R DAk REME 19

{rL e - o B S 2 AT LA B R A IR PRAR B )
3.2.3 A [rl{Eeise 150 B T A AR R AR E H

HA AT 2 - (2 A% il 2 T 0, {REBBE - 5iR B S 2Rk 4.
AR HEPERE R A ST, B HUCA BROTAE 7Y
HH AR PR e D Rl BRAOZ RS E AT o0, BB 4n
6 iR,

3 D A R A PR T A B TR AS R T LA AR
th: #A D2 5 DIAHLL, ARE I T 5.73%,
BREWER T 2.87%; D3 5 DI ALk, ARBEHHEE T
16.08%, HREWK T 4.57%, it EHBEARIT
BT RAR LA B E2 5 ELAEL, K3
DI-E T 7.75%, $EREE# KT 6.52%; E3 5 E1 #H
o, ARBHfem T 13.09%, BEEHEK T 1.40%,
it F B ROTE TR R AT AR . B
F2 5 FLAAEL, KRB DR E T 633%, HEEERU/NT
2.55%; F3 5 F1 #aLk, AFH DS T 11.90%, HE
FERR/NT 2.75%, @it G AR A BROTAE R T LA,
RATCARH: #3G2 5 Gl MLk, ARB RS
8.18%, FEEW/NT 1.45%; G3 5 Gl 0Lk, K#H
DIHEE T 12.20%, BEER/NT 2.96%,

DA ESym o & R el LA, BB R e+

140
120
100

80

FFER/KN

60

40 r

——F1

0 5 10 15 20 25 30
AL FE/mm

SREERIE R, A AR R BRAR D K sE hn, 24
GFRP #JZ RN, Bk 6 mm F1 8 mm [, H&
R PR R e 2 TR - R R B R B G, T 2
GFRP (yJZ R, BIHCA 10 mm F1 12 mm i,
A G PR A A2 A TEL JEE - 558 B 38 K T o/
X TRE & GFRP JE RS A, 24 2 NI R
Ko IR EE 1R B PR P 58 B, I hL
i) GFRP Had A< th B ek IR, it 6 TR ¢ 1 5%
BEER IR, 2 A b R 2k,
M m A AR BR AR Ty, [RIRE % GFRP i 2
FERINE R, A ZIREE PR, PR A
R RS, Bk, AT IRIFAAERZEAER
BFIIHEYE, GFRP JEEE A E AR,

4 i

1) #ALR#74% T) GFRP- i EE+ 4 & 249, ik
Vet R SR R, 2 A RAUARFRAR BB, R
{ELRE - 5 B SR T AR 2R B R AR R AR B

2) AR B T, B2 A R B R R T 2

Al LAR B, R B 3. B0 %8 . GFRP #i iy
140
120 F
100 F
§ 80 F
&

Z 60t
40

——FEl

20 ——E2

——FE3

0 . . . . . .
0 5 10 15 20 25 30
AR /mm
140
120
100
z 80r
& 60 -
&=

40|

——Gl

20 ——G2

0 1 1 1 1 J
0 5 10 15 20 25
AL #/mm

6 3k - He L h 2k

Fig.6 Load-deflection curves for groups
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Tab.6 Ultimate bearing capacity and ultimate displacement

R ! (E‘u@e;%%jg;i)% GFRi’ r:ﬁil@f{“ U ﬂ%ﬁnﬁfﬁﬁ %ﬁ%ﬁaﬁﬂ? *&EE%%Z *&Bﬁ‘jﬁ\]ﬁﬁ
B-1-1 C25 6 0 0.7 30.25 103.38
D4 B-2-1 C30 6 0 0.7 31.72 109.30
B-3-1 C40 6 0 0.7 34.27 120.00
B-1-2 C25 8 0 0.7 29.64 109.97
E 4 B-2-2 C30 8 0 0.7 30.02 118.49
B-3-2 C40 8 0 0.7 30.18 124.37
B-1-3 C25 10 0 0.7 29.36 116.62
F 21 B-2-3 C30 10 0 0.7 28.42 124.00
B-3-3 C40 10 0 0.7 20.68 130.50
B-1-4 C25 12 0 0.7 21.65 122.71
G4 B-2-4 C30 12 0 0.7 20.08 132.75
B-3-4 C40 12 0 0.7 19.88 137.68
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