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Effect of Salt Spray Corrosion on Durability Performance of Fiber Concrete
Based on GM(1,1)-Markov Model
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(1. School of Civil Engineering, Lanzhou University of Technology, Lanzhou 730050, China; 2. Western Civil
Engineering Disaster Prevention and Mitigation Engineering Research Center, Ministry of Education, Lanzhou

University of Technology, Lanzhou 730050, China)

Abstract: Taking the volume fraction of basalt-polycinyl alcohol(PVA) fiber as the variable parameter, the indoor
salt spray accelerated corrosion test was carried out. The damage and deterioration was evaluated and analyzed from
the macro and micro aspects through the compressive corrosion resistance coefficient K;, relative quality evaluation
parameter &, relative dynamic elastic modulus evaluation parameter &, and scanning electron microscope (SEM )
images, and the life of the fiber concrete was predicted based on GM(1,1)-Markov model. The results show that
the K; of the fiber concrete increases first and then decreases in the salt spray environment, & fluctuates greatly, and
&, can be used as the decisive factor for evaluate the damage and deterioration of fiber concrete. The data based on
GM(1,1)-Markov model agrees well with the test data. The optimum volume fraction of basalt and PV A fiber is
0.10% and 0.01% respectively. The specimen with the optimum volume fraction has the longest service time under
the salt spray environment, reaching 680 d.
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Table 1 Chemical compositions of cementitiou materials

w/%

Material AlLO, CaO K,0 MgO MnO SO, Fe,0, SiO, IL

9.2 50.5 1.2 3.3 0.3 2.1 4.2 26.5 1.8
Flyash 31.2 6.0 1.5 1.1 0.2 0.6 6.5 48.5 2.2

Cement

x2 BRTHRMIKPFHNETFIE

Table 2 Mass concentration of ions in brine of Chaerhan Salt Lake

mg/kg
| 24 2o Na'+ ‘02— < 2— O
Ca®" Mg o col cl SO HCO;
5 840 397 22 887 59 81016 15648 181

VTR BE £ (058 B 5 9k C40, KBS ek 0.4, F
m(KYE) = m (RIRWAD) o (AT F) o m ORI K )
m (7K ) = m (¥ 7K #) ) =400.00: 635.00: 1 165.00:
100.00: 200.00: 0.65. £F 4 5 B + 1) £ 2 1A B 53 B &
PU 8 B L2 3(R T o @pa 5300 0 BE PV A 27 4
AR T2 805 @ IR 2% 47 4 BF M1 PVA 1Y 8 & 1
I3E0).
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Table3 Fiber volume fraction and compressive strength of

fiber concretes
Compressive
Specimen o/ % @pua/ % /% strengthat 28d /

MPa

OPC 0 0 0 44.8
B0. 05P0. 05 0.05 0.05 0.10 46.5
B0.05P0. 10 0.05 0.10 0.15 46.8
B0. 05P0. 15 0. 05 0.15 0.20 45.2
B0. 10P0. 05 0.10 0.05 0.15 47.0
B0. 10P0. 10 0.10 0.10 0.20 47.2
B0. 10P0. 15 0.10 0.15 0.25 45.0
B0. 15P0. 05 0.15 0.05 0.20 45.5
BO. 15P0. 10 0.15 0.10 0.25 44.7
B0.15P0. 15 0.15 0.15 0.30 43.2
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Fig. 2 Time variation curves of K; of fiber concretes under salt spray corrosion
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Fig.4 Time variation curves of & of fiber concretes under salt spray corrosion
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