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Experimental Study on Flexural Performances
of Continuous Beams Strengthened with BFRP
and CFRP
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University, Shanghai 200092, China; 2. College of Civil Engineering,
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Abstract: To analyze mechanical performance and failure
modes of continuous beams strengthened with basalt fiber
reinforced polymer ( BFRP) and carbon fiber reinforced
polymer ( CFRP ), flexural tests were conducted on one
comparative continuous beam and seven reinforced concrete
(RC) continuous beams strengthened with the two types of
fibers. The method of externally bonding fiber sheets on slab
along sides of column to avoid column in hogging moment area
of beam was applied. The results show that bearing capacity
of beams strengthened with BFRP is less than beams
strengthened with CFRP, except for ductility on the same
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condition. Allowable tensile strain of domestic BFRP is
proposed as a fixed value of 0. 007 for general flexural
members, 0. 01 for important flexural members. BFRP is a
suitable strengthening material for flexural members
demanding comparatively low improvement of bearing
better

rehabilitation and retrofit projects.

capacity, ductility and corrosion resistance in

Key words: basalt fiber reinforced polymer (BFRP); carbon
fiber reinforced polymer ( CFRP); concrete; continuous

beams; flexural performance; allowable tensile strain
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Fig.1 Specimen and reinforcement arrangement (unit; mm)

1.2 mEFRR s E

TRPEEBIRENTSAETEERT ERET
5E B VRS S 1 25 B % 00, BRI SR BRCEE R B AR
250 T S B PORS TO & 4  Jr v T2 & [ A TET 3
REWE— ZEF- 240, Forb 4 AR D E BRI 43 HIRE G 1~
ARZREAEAR,3 BMEREIESFIREM 1~3
R YA, B RE 2 fin. EEREN SR
BIREmG U RIS Db s 58 [ 0 5 5a X0 & AR By U1 ak
R, X LR AN E B g2 B B Oy R 3.

1 400

100100100 50200450 450 20050 100100100
hotelete B P o et =
| B770007%700 777077707 | <
10;}2‘)0 l(iSi!OO 00100
4200
=
1400 —
T 3 a
= E .y =
E ] FH D 1S
2l i ﬁ
\ 4200 |
Ly
R K —Ao
V//////////////////////////////-f//%////////////////////////////
HRE R &
} 4200 |

2 MEEHREE ($A mm)
Fig.2 Design of strengthened specimens (unit; mm)
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Tab.1 Mechanics properties of reinforcement
e BER/  JEMEE/ HERIEE/ HER/
mm MPa MPa MPa
HPB235 6 315 530 1. 8X10°
HRB335 14 377 540 1. 8X10°
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Tab.2 Properties of fiber reinforced polymer(FRP)

e PipREE/  BMEER/ MRE/  BE/
MPa GPa % mm
BFRP(BUF7-300) 2 100 91 2.6 0. 170
CFRP(XEC-300) 3 500 210 1.5 0. 167
*3 AR
Tab.3 Details of test specimens
we IE
Rk v 3% £ S AR BEAR T
B0 FpmE A&
B-B1 1 )2 BFRP 1 = BFRP
B-B2 2 2 BFRP 1 = BFRP
B-B3 3 2 BFRP 1 = BFRP
B-B4 4 2 BFRP 1 = BFRP
B-C1 1 = CFRP 1 2 CFRP
B-C2 2 2 CFRP 1 2 CFRP
B-C3 3 = CFRP 1 2 CFRP
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Fig.3 Test set-up and linear variable differential transformer arrangement (unit; mm)
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Fig.4 Pictures of B-0 at failure
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Tab.4 Test results and failure modes
JUEPES Fu/kN F,/EN F,/

WS sawmx  ESER k& BT I8 BF N BT

B-o 11| FpmE 41 19 80 85 120 By I RS b BEAL IR B £ R

B-BI —ZBFRP —]BFRP 45 20 104 90 129 B IRE , SOBAMR I+ EIR , S 4 AT hr
B-B2 —EBFRP _—JEBFRP 45 20 115 94 145 B A IE RS » P S BEAR IR BE L EIR , S AT ho T
B-B3 —EBFRP =] BFRP 46 20 117 98 150 B A IE RS » P S BEAR IR BE L EIR , S AT ho T

YRR, URGE. BT

B-B4 —EBFRP [ZBFRP 47 20 120 100 152 g" ;ﬁgﬂ%’ﬁ& T E%T gﬁﬁ%ﬂ%
BCl —RCFRP —RZCFRP 54 20 120 95 150 B IRE , SOBAMR I+ EIR , S 4 AT hr
BC2 —RECFRP —ECFRP 55 20 125 104 160 B A IE RS » P S BEAR IR BE L EIR , S AT ho T
BC3 —ECFRP Z=]RECFRP 52 20 — 118 165 g EEgb U BE GRE R B RERH S B8 ER

I Fo R RMEG Fy BT Fu 0B PR AT 2.



WRFHA %, % . TRE L Y SR 4 0 B EE RN KB 1345

Elvelvelvsivelvvivvivslvs}

() 1I0 2I0 3I0 4I0 SIO 6IO 70 80
£ /mm
9 BRGEHH-EREEME

Fig.9 Load-displacement curve at mid-span
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Fig.10 Load-concrete strain curve at mid-span
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Fig.11 Load-concrete strain curve at middle-support

Bl 12,13 45 H T S H 85 o A o 52 RS B T 4 4

A hr REAE-1h B 22 B o G0 I AT, 2 e TR B

TR FRRZE, GYMER)E , FEABRRRE

WS SR, PR IR B K, TS

T 32K 20 R AR e Ak, B85 P 8 T A o SRR AR T A 2 A
o o7 AR Rt B R

180

160
140

= B-B1

Z
=
£ s a2
—h— -
€ < B-B4
wE —B-Cl
208 —-—B-C3

0 3000 6000 9000 12000 15000 18 000
P4 RE/1076

12 B mash mTE-HH e
Fig.12 Load-FRP strain curve at mid-span
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Tab.5 Calculated values and test values of

flexural capacity at mid-span
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