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Abstract: Axial tensile tests and simple—shear tests were conducted to investigate the anti—fracture property
of the Basalt Fiber Reinforced Polymer Girds Reinforcing Ultra—High Performance Concrete (BFGRU)
reinforcement system and its interface bonding performance with existing concrete. The experimental
results demonstrate that the BFRP (Basalt Fiber Reinforced Polymer) grids embedded in UHPC as a

reinforcing material can enhance the anti—fracture property of UHPC, with an ultimate tensile load increase
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of up to 102%. The bonding performance between the BFGRU reinforcement system and the existing

concrete interface is satisfactory. The optimal bonding reinforcement scheme of the BEGRU reinforcement

system was proposed through an orthogonal experimental design and the Grey Relational Analysis. This

scheme involves embedding BERP grids with a grid size of 25 mm in UHPC material and covering the

whole area to be reinforced. The results can serve as a foundation for the application of the BFGRU

reinforcement system in bridge-reinforcing engineering.

Key words: bridge engineering; basalt fiber reinforced polymer (BFRP) grids; ultra-high performance

concrete(UHPC) ; anti—fracture property ; bonding performance; gray relational analysis(GRA)
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Fig.1 Preparation of axial tensile specimens
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Fig.9 Various failure modes of single-shear specimens
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Fig. 10 Failure mode of single—shear specimen
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Fig. 12 Strain—distance to load end relationship of single—shear specimens
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Table 4 Ultimate load information of single-shear specimens

S8 PCM-50-25  PCM-100-50  UHPC-50-50 UHPC-150-25  ER-150-50 ER-100-25
B bR R S5 5 /M Pa 1.21% 1.21% 2.78 2.78 1.36' 1.36'%
R85 X I 58 /mm 50 100 50 150 100 150
& AP LR ST /mm 25 50 50 25 25 50
WA 48 /N 186.28 613.25 114.62 1179.91 295.04 185.93
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Table 5 Parameters dimensionless process of single-shear specimens

28 PCM-50-25 PCM-100-50 UHPC-50-50 UHPC-150-25 ER-150-50 ER-100-25
R G5 M RE R 2 0 0.678 505 0.678 505 1.558 879 1.558 879 0.762 617 0.762 617
Rk X I 58 0.500 000 1.000 000 0.500 000 1.500 000 1.000 000 1.500 000
A9 FL RS 0.666 667 1.333 333 1.333 333 0.666 667 0.666 667 1.333 333
e U A 2 0.434 045 1.428 915 0.267 073 2.749 273 0.687 464 0.433 230

R, X3 RE J1Besi , 38 # 0 HLO. 5.
e, 4% MR (3) SR A5 4% [ = B iy i (S Bk
B IFiE R TR P

a3 (3)

m =

2 7 o RO 1 K SRR

F U, R R S AR N 5 58 Sk < A A I AL RS
k25 mm, il & X 5E BE R 150 mm, 645 6 6 R
UHPC, B f# H UHPC ¥ ™ L R ~F 28 25 mm (1)
BERP #% i 5 45 2 C40 I8 % 1 2 17 H 5h 45 4 58
B WA B TR T, 7E UHPC AR A R AL
JRSF 25 mm (1) BFRP #4538

Fo BEHHKRBEXKRY

Table 6 Grey correlation coefficients of single—shear specimens

ZH PCM-50-25 PCM~-100-50 ~ UHPC-50-50 UHPC-150-25 ER-150-50 ER-100-25 T
& (k) 2.441 102 0.795 231 0.461 950 0.501 304 7.940 469 1.811 699 2.325293
&, (k) 9.047 894 1.391 300 2.561 957 0.477 678 1.909 379 0.559 399 2.657 935
&, (k) 2.565 329 6.243 327 0.559 666 0.286 540 28.693 810 0.662 979 6.501 942
4 Qlﬂj: ib al. The constitutive relationship model of ECC com-
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