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Table 1 Chemical composition of geopolymer binder
20 N 53 SiO, AlO, Fe,O,  TiO, CaO MgO SO, P,O, K,O Na,O LOI
T w/ % 30. 56 19. 56 2.22 0.85 34. 40 3.23 1.23 0.05 2.09 4.88 0.93
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Table 2 Physical and mechanical properties of geopolymer binder
. i 3 R R AR/ WEE/ YL R/ MPa LR/ MPa
gk % S
(m*kg ") (grem™?) 3d 7d 28d 3d 7d 28d
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Figure 1 Particle size distribution of geopolymer binder
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Table 3 Chemical composition of GBFS
2H 188 SiO, AlLO, Fe,O,  TiO, Ca0O MgO SO, P,0; K,O Na,O LOI
Taw/% 35.07 12.15 0.32 0.74 37.08 11.27 1.19 — 0.49 0.25 —0.61
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Table 4 Artificial seawater composition

&Y NaCl MgCl, Na,SO,

CaCl,

KCI NaHCO, KBr H.BO, SrCl,

W/ (g lL7h) 24.5 5.2 4.1 1.2

0.7 0.2 0.1 0.03 0.03
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Figure 2 Tensile specimens of BERP bars
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Figure 3 Variation of tensile strength of BFRP bars in different corrosive medium
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Figure 4 BFRP bars aged 180 days in the splash zone
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Table 5 Tensile properties of BFRP bars (180 days exposure in seawater splash zone)

RS Hr A58 i /MPa FE{E /MPa
B 6 mm 1007.85.998. 83.923.33.982.36.918.83.1 071.12.969. 52.942. 94 .1 026. 93.945. 31 978.70
E# 8 mm 926.33.1073.11.981.45.994. 44 .990. 03.910. 66.987. 56.938.49.1 028.91.1 054. 18 988. 52
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Figure 5 Appearance changes of reinforcement before and af-

ter corrosion in seawater environment
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Figure 6 Cross sectional microstructure of BFRP bars after 180 days of corrosion in water and seawater

JK A K FRBE N BERP A 2\ B 1 (14 5008 45 4
B 7, M7 AT UL . oK 32 9 K 8 ph i) BERP A 205 i
o, BFERP 21 4 22 5 B} g 2 8] ik A K %, BERP £} 4
PR ICIG VL AR K IR 180 d J5 L BFRP £ 4k
ZLRNER, P TRDRS S5 BB IR T K FE LT e L R M T

7 BFRP #ife /K ALK R 1

pYa N

R 45 A R T A I o AR b A
Joit 3 EE A WA AR 1) A B TR R
X T A RV A 4 8 v, Ji 300 ol T A 22 3 T Y )
b, fJ5 5 | BERP A #3752 19 S 35 R A

P

80 d Ji Y AT T f WL 45 49

Figure 7 Longitudinal microstructure of BERP tendons soaked in hydrated seawater for 180 days
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Table 6 Fitting parameters to describe the degradation

of BFRP bar
S8 H1£ 6 mm H# 8 mm
Y. 695. 38 663.76
b 8.19958 X107 1.98349x10°°
¢ —0.046 94 —0.042 48
R* 0.921 97 0.951 15
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Figure 8 Tensile strength of BFRP immersed
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Table 7 Error value of tensile strength of ®6mm and ®8 mm BFRP bar immersed in marine environment
WAE R/ 5 bR i T iz AR 15 22 A S bRz i RIEvALE AH R 2
LA d 5% JE /MPa MREE/MPa  AXHE/ Y| M % /MPa WP/ MPa  HXHE/ %
28 1159.702 1153. 336 0.548 1141.334 1147.23 0. 005
56 1126. 251 1109. 452 1.491 1128.831 1110.832 0.015
90 1108.919 1 080. 437 2.556 1111.45 1086.633 0.022
6 mm 120 1069. 744 1063. 325 0. 600 S mm 1073. 324 1072. 309 0.009
180 1027. 556 1039.077 1.121 1037. 664 1051. 945 0.013
240 1017.421 1022. 507 0.499 1021.791 1037.982 0.015
300 1010.471 1 009. 669 0.079 1021.791 1027.138 0.005
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Study on Time-Corrosion Mechanism of Mechanical Properties of
BFRP Bars in Marine Environment

YANG Yongmin'*?*, QI Changhui**, GUAN Shuhong', CHEN Gengjie', LIU Bingrui', LIU Danping', LIU Junhui',
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(1. College of Urban and Rural Construction, Zhongkai University of Agriculture and Engineering, Guangzhou
510225, China; 2. Guangdong Lingnan Township Green Building Industrialization Engineering Technology Research
Center, Guangzhou 510225, China; 3 . Institute of Sustainable Building and Energy Conservation of Zhongkai College
of Agricultural Engineering, Guangzhou 510225, China)

Abstract: In order to study the evolution of mechanical properties of basalt fiber-reinforced polymers
(BFRP) bars in complex marine environment, two types of BERP bars specimens as the research object
were designed after immersion in distilled water, seawater erosion and alkaline solution environment,
respectively. The tensile mechanical properties and water absorption capacity of BFRP bars is characterized
along the longitudinal section microstructure of BFRP bars in seawater and alkaline seawater environment.
The results shows that after immersion in seawater for half a year, the residual tensile strength of BFRP
bars increases by 19%, while the tensile strength decreases by 5.8%. In the seawater environment, the
corrosive medium first causes the fibers and resins in the microstructure to fall off, and then erodes the
surface of the fiber filaments, resulting in a decrease in the tensile strength of BFRP bars. By testing the
maximum tensile strength and elongation, this paper investigates the time-corrosion mechanism of
microstructure and morphology and establishes the tensile strength degradation model of BEFRP bars, which
lays a theoretical foundation for the engineering application of BFRP reinforced concrete structures.
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