AL STYE

APPLIED MATHEMATICS AND MECHANICS

HFATF RPN PR KX R A BREE T+ P E R 5
AR, & F, LEw, ATA, TEE, | B

Experimental Study on the Flexural Ductility of BFRP Bar Concrete Beams With Bamboo Fiber and Steel Wire Mesh
CHEN Wei, YUAN Qing, MA Haohan, ZHU Zichong, QIN Guohui, and TIAN Zheng

TEZR IR View online: https:/doi.org/10.21656/1000-0887.430302

LT RERGBR A HAN S R

Articles you may be interested in

SRBEV LY 1 TRE - A R 5 B P15

Study on Stress Intensity Factors of Concrete Beams With Sharp V Notches
N B 12, 2018, 39(3): 300-310  hitps://doi.org/10.21656/1000-0887.380159

I SRR A~ E A — TR - T 4 2 4 53 A AL A 5 ik A0,

Shear Lag Effects of Continuous Corrugated Steel Web—Steel Bottom—Concrete Top Composite Box Girders
N FBEFE R 12 2020, 41(5): 517-529  htips://doi.org/10.21656/1000-0887.400236

TRE L N B BEA LA B2 B 1 57 5 1 36
A Stochastic Tensile Damage Model for Loading/Unloading of Concrete and Experimental Validation
N FHEE R 127, 2017, 38(6): 652-662  https://doi.org/10.21656/1000-0887.370254

W E AR T KARET i 5 S 5 AL 52 Jst i o3Hr A8 07 12
A Symplectic Approach for Buckling Analysis of Natural Fiber Reinforced Composite Shells Under Hygrothermal Aging
N HECEFFN 127, 2021, 42(12): 1238-1247  https://doi.org/10.21656/1000-0887.420018

SBT3 T 4ELT ARG R A 5
Effects of the Gravity Field on 2D Fiber—Reinforced Media Under the Fractional Order Theory of Thermoelasticity
N HECEFE N 124, 2021, 42(5): 452-459  https://doi.org/10.21656/1000-0887.410125

ST R ENE 15 i B A RS o B

Analysis on Deformation and Stress of Bending Stratum Based on the Elastic Theory for Curved Beams

N7 AR 17, 2020, 41(3): 302318 hitps://doi.org/10.21656/1000-0887.40008 1

Z B


http://www.applmathmech.cn//article/doi/10.21656/1000-0887.430302
http://www.applmathmech.cn//article/doi/10.21656/1000-0887.380159
https://doi.org/10.21656/1000-0887.380159
http://www.applmathmech.cn//article/doi/10.21656/1000-0887.400236
https://doi.org/10.21656/1000-0887.400236
http://www.applmathmech.cn//article/doi/10.21656/1000-0887.370254
https://doi.org/10.21656/1000-0887.370254
http://www.applmathmech.cn//article/doi/10.21656/1000-0887.420018
https://doi.org/10.21656/1000-0887.420018
http://www.applmathmech.cn//article/doi/10.21656/1000-0887.410125
https://doi.org/10.21656/1000-0887.410125
http://www.applmathmech.cn//article/doi/10.21656/1000-0887.400081
https://doi.org/10.21656/1000-0887.400081

N = ) % Applied Mathematics and Mechanics

44 F2 202342 H Vol.44,No.2,Feb.,2023
© N FHBCE RS 292223, ISSN 1000-0887 http://www.applmathmech.cn

4

E TN 22 MG ZX B a
ME TR

o, X OF, ZEE, &KTxn, FEE, H K

BT

~¢

(PR R2E AR T AR BE, PU)I] #BYTHE 611830)

FE: BT R R 22 0 XA LT AR AR BE L R AR SR, TR LIATEF 4R (0 mm, 30 mm,
45 mm ) FAN22 AT BT (To. 172 BoRB A ATE . SRBATE ) A7, X 7 MR T AT L 4E M 22 [ 4 55
(2 ECE AT HE AR BE T AT T R, X R A REETT R | PR ADIEAS DL AF AT TR,
RIS B AT T 2T A B AN 22 W A EFEEXFTR . DU PR RERIRAN ;A5 B pR R A 31) 7 ARG SR Y
SERLEIR A, TR TR A T R R A R AR I LT A AN 22 X 1B A 2R £ AT TR S5 L TR i T 2R AR
T 12% ~ 68%, /N 1 EE S A 1] B KA B R R T ) 45 £ 280 T IR e i A N, SETE R BOH R T 1.58% ~

31.75%.
X 8 H: W4W; Magr;, XEEEede;  IREER;
FESHES: TU528 XHfFRER: A DOI: 10.21656/1000-0887.430302

Experimental Study on the Flexural Ductility of BFRP Bar Concrete
Beams With Bamboo Fiber and Steel Wire Mesh

CHEN Wei, YUAN Qing, MA Haohan, ZHU Zichong, QIN Guohui, TIAN Zheng
( School of Civil Engineering, Sichuan Agricultural University, Dujiangyan, Sichuan 611830, P.R.China )

Abstract: To study the effects of bamboo fiber and steel wire mesh on the flexural ductility of basalt fiber reinforced
polymer( BFRP) bar concrete beams, 7 BFRP bar concrete beams with bamboo fiber and steel wire mesh were tested with
different bamboo fiber lengths (0 mm, 30 mm and 45 mm) and different steel wire mesh layout ranges (0, 1/2 maximum
bending moment point layout and full beam length layout). The flexural failure tests of the 7 beams were carried out, and
the initial crack loads, the crack developments, the ultimate loads and the deformations were detected. The effects of the
fiber length and the wire mesh layout range on the crack resistance and the deformation resistance of the specimens were
analyzed based on the test data. With the function model, the equivalent yield points of the 7 test beams were obtained, and
their ductility coefficients were calculated. The results show that, the addition of bamboo fiber and steel wire mesh increases
the cracking loads of BFRP bar concrete beams by 12%~68%, decreases the crack spacings and the crack length
development speed, reduces the test beam deformation under the same load, and increases the ductility coefficient by
1.58%~31.75%.
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Table 1 Mix proportions of concrete

water cement crushed stone medium sand

185 kg/m’ 420 kg/m’ 1273 kg/m’ 572 kg/m’

x2 MadetkeS

Table 2 Performance parameters of bamboo fiber

material fiber diameter fiber length density

bamboo fiber 1.5 mm 30 mm, 45 mm 848.826 kg/m’

% 3 BFRP fiJi2¢HEhE
Table 3 Mechanical properties of BFRP bars

diameter tensile strength elastic modulus
20 mm 1010.77 MPa 44 GPa
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Table 4 Parameters of test beams
test beam steel wire mesh layout bamboo fiber length //mm
L-0-0 - 0
L-0-30 - 30
L-1/2-30 between the 1/2 maximum bending moment points 30
L-1/2-45 between the 1/2 maximum bending moment points 45
L-1-0 the whole beam section 0
L-1-30 the whole beam section 30
L-1-45 the whole beam section 45
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Fig. 1 The sectional reinforcement configuration
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Fig. 2 The layout of the wire mesh: (a) the wire mesh is arranged between the points of 1/2 maximum bending moment;

(b) the wire mesh arranged over the full beam length
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Fig.3 The test set-up
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Fig. 4 Failure characteristics and fracture distribution patterns of the test beams
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Table 5 Main test results
test beam P /kN P /kN 4,/mm
L-0-0 25 340 38
L-0-30 38 329 36
L-1/2-30 32 284 35
L-1/2-45 31 337 37
L-1-0 42 397 32
L-1-30 30 340 43
L-1-45 28 343 35

221 TR

3 5 PR, 588 BFRP fiiREE L2 LL, PreF4E M 22 945 A fff BFRP fiRBE 1 B0 24 A 42
BT 12% ~ 68%, XS R AT £ 4t 5 80 22 WA 25 Bt i i hi v e, — e AR LR Tk b S A TR 2 1 Y
HRAAHLN ] AT AR JE—E AT, YT K 30 mm., 232 B AN T, 38 HAE 12 e K
J S B A B, TP R AR T 6.25%, UERHAE 4 R BA B AN 22 ) — e R b ST 2B AIK BFRP Al 321 I 24 far
2 AT LD R 2 B A 2 T A, AR e b 4l BRI TR 1 B2 R R, T A R B A N 24 W
Ji , PR SIS B (3R 3 N ) 43 BN Al Bk, DA T SCHTF 2 S M RIS ZEATEF AEAR R R — e 1 4%
PR, IRI L L-1/2-45 H L-1/2-30 BT PR T 3.13%, 32 L-1-45 L L-1-30 BT8R T 6.67%. 1%
JER AR KA 5 i BN 22 W, i AR 2 AL £ A TR 5 0 27 2 R R B R AR TS T, ol b b o i
I, PATIREAIG T 2R T 24 far 2K
222 FHUERRE

TR0 - 24 5445 (R] I e e KA TE B AN 5. 6 IR, 55 0BTl 4 ~ 6 T, 7 AR B4R T I i BT 42
I3 T SEE I B B L S48 R e Kk SR B BE R i IR ZE R B B2 L-0-0 # HiAth 6 MR i, Hia) g ak
K, 244850/ DR FE B K, 1) Al B e, I BH A0 22 X R £ 4 A s I v T 2R IE BB . X L-0-30.,
L-1/2-30. L-1-30 1 L-1-0, L-1-30, L-1-45 PRZHZE, 2 BIAN 22 [ 1 A A Do/ N T 50 SR 4 R B T ROR i 25, A7



214 [ E I Q= - N = 2023 4F 4 44 35

21 A R A KSR T T /N, 25 TR 22 [ 14 A LI BT R AT 7 SR 235 52T, 22 L-1-30 TR 4804
i, REERCE R 2, I RAE R B AR/, 1) b S (R RN, FE IR BRI, A R RE B A R 4, 2R4E
GaREBAT B R A 5, U EREEAWTY R, HonREEL AN, Z8UR TI0H 24E.

L6l L1030
£ ] g 1m [ -
E120 L-0-30 g L-1-30
% L1 = L-1/2-45
3 L-1-30 =
2 R <L~ z
g 8 < 0.8]
o 2
E B
é 40 ; 0.4
I N N 8 N D A
L-0-0  L-1/230 L-1-0  L-1-45 L-0-0 L1230 L-1-0  L-1-45
test beam test beam
B 5 SFYRskmE B 6 KL
Fig. 5 Average fracture spacings Fig. 6 Maximum crack widths
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Fig. 8 The equivalent elastic-plastic energy method
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Table 6 Main test results

test beam Py/kN 4,/mm 4,/mm u
L-0-0 318 38 31.47 1.21
L-0-30 298 36 27.06 1.33

L-1/2-30 256 35 24.13 1.45

L-1/2-45 301 37 29.37 1.26
L-1-0 353 32 26.09 1.23
L-1-30 299 43 27.03 1.59
L-1-45 313 35 25.71 1.36
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Fig. 9 The respective effects of the wire mesh and the bamboo fiber on the beam ductility coefficient
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