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Study on Shear Performance of BFRP Grid-ECC Reinforced
T-Shaped RC Beams

YU Yang, LIU Yutao, SONG Kangjia
(School of Civil Engineering and Architecture, Northeast Petroleum University, Daqing, Heilongjiang 163318, China)

Abstract: In order to study the shear performance of T-shaped reinforced concrete (RC) beams rein-
forced by Basalt Fiber Reinforced Polymer ( BFRP) grid-Engineered Cementitious Composite ( ECC)
(hereinafter referred to as BFRP grid-ECC reinforced T-shaped RC beams) , the influence of single
branch cross-sectional area and ECC thickness on the shear performance of BFRP grid-ECC reinforced
T-shaped RC beams was studied by using the finite element analysis software ABAQUS. The results
showed that increasing the cross-sectional area of BFRP grid could effectively improve the shear capa-
city of beams. In practical engineering, it is recommended to use the BFRP grid with a single branch
cross-sectional area of 30 mm”, which can make the structure have good bearing capacity and save
more materials. Increasing the thickness of ECC could also significantly improve the shear capacity of
beams. Finally, based on the truss-arch model, a formula for calculating the shear capacity of BFRP
grid-ECC reinforced T-shaped RC beams was established. The deviation between the experimental and
calculated values is less than 8%, and the calculated results are in good agreement with the simulated
values.
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Tab.1 Parameters and grouping of each specimen

, . HZ ECC T 7 T
BAE R wwmmm e imE g

434 2
2 Sm.rp/mm2 te/em Py /% 0/(°)
BEYJ-1 10 20 0 0
A4 BEYJ-2 30 20 0 0
BEYJ-3 50 20 0 0
BEYJ-4 10 40 0 0
B#1 BEYJ-5 30 40 0 0
BEY]J-6 50 40 0 0
BEYJ-7 10 20 30 0
C# BEYJ-8 30 20 30 0
BEYJ-9 50 20 30 0
BEYJ-10 10 20 0 45
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; 4010

& |

Y& e SN

I

;\i |qp6@2oo
. 4

/)
BFRPRI# [ « I 4022
/I . h

pcc Wiodf
(b) RG-S

N \
ECC Wi
(a) AR T R
1 AL R R

Fig. 1 Sectional diagram of composite beam
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Fig. 3 Modeling process presentation
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Fig. 5 Load-displacement curve comparison and plastic tensile damage cloud image
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Tab. 2 Ultimate bearing capacity comparison

RS RIH/KN  BEUE/KN  HIX R 22/ %
SB1Me] 376 404 7.44
SB2!1 449 445 0. 89
SB3!*] 471 460 -2.17
TL-0'" 167 161 -3.59

$2-G3-Y30'"" 278 286 2.94

$2-G3 257 271 5.44
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Tab. 3 Ultimate shear capacity at different single branch cross-sectional area of grids
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Tab. 4 Ultimate shear capacity at different ECC thicknesses
Wl A5 B A% A/mm W R far % P,/kN W FRAfr 2 A8 LR/ % WSR2
BEYJ-2 13.45 459, 24 — BIRE IR
E4H BEYJ-13 13.85 498. 33 8.51 EIR7IN 7N
BEY]J-5 16.21 536. 51 16. 83 ORI EON
BEY]J-3 13.13 470. 62 — EIRoINTE7N
F BEY]J-14 14.02 513. 40 9.09 LIRZINLE7N
BEYJ-6 16.23 551. 36 17. 16 LIRIIET 37
BEYJ-8 15.03 489. 27 — FUIMIR
GH BEYJ-15 15.77 517. 56 5.78 IR EON
BEYJ-16 15.95 550. 03 12. 42 B IR+ 52 IR
BEY]J-11 25.90 626. 14 — IR
H4H BEYJ-17 24. 86 628.96 0.45 ZAWEIR
BEYJ-18 23.12 630. 87 0.76 TR
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Fig. 10 Model diagram
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Tab. 5 Calculated and simulated values of shear capacity of non-prestressed BFRP grid-ECC reinforced beams

oy MU v, /kN IR VRN #URE) v/kN  3HE{E Vv, /kN V./V,
BEYJ-1 417.31 381.69 53.79 435.49 1.04
BEYJ-2 459.24 422. 60 53.79 476.39 1. 04
BEYJ-3 470. 62 445.27 53.79 499. 07 1.06
BEY]-4 501. 15 419.76 58. 68 478. 45 0.95
BEYJ-5 536. 51 437.43 58. 68 496. 12 0.92
BEYJ-6 551.36 454. 40 58.68 513.08 0.93
BEYJ-10 528. 68 495.53 53.79 549.32 1.04
BEYJ-13 498.33 430. 01 56.24 486. 25 0.98
BEY]J-14 513. 40 449. 84 56. 24 506. 07 0.99
BEYJ-18 509. 00 484. 42 53.79 538.21 1.06
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Fig. 11 Comparison of simulated and calculated values of

shear capacity of non-prestressed reinforced beams
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