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Study on Resistance of Chloride Ion Penetration in
Fly Ash / Silicon Ash Polypropylene Fiber Concrete

under Preloading Condition

HE Yabo', CHEN Baoxun, LIU Sumei, HU Yanpeng
(School of Civil Engineering, Wuhan University, Wuhan 430072 ,China)

Abstract: Through NEL experimental method and scanning electron microscopy test (SEM), the re-
sistance of chloride ion penetration in the concrete admixed with polypropylene fiber, complex minerals
(fly ash/silicon ash with weight ratio of 4 : 1), and polypropylene fiber under axial compressive loading or
not was studied. The results show that, under no-load condition, the compactness between aggregate and
cement stone improves, and the number and the width of the crevice obviously decrease in concrete speci-
mens admixed with appropriate amount of polypropylene fiber and complex minerals. From the view of
macro property, the diffusion coefficients of chloride ion decrease, and the anti-chloride ion permeability
obviously increases when compared with that of the concrete admixed with polypropylene fiber or multiple

minerals. The optimal proportion of the concrete for anti-chloride ion permeability is the composition of
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0. 1% polypropylene fiber and 25 % complex minerals co-doped. The diffusion coefficients of chloride ion

slightly decrease firstly and then increase in concrete under axial compressive load. Under the same stress

ratio, the chloride ion diffusion coefficient is the minimum for concrete with polypropylene fiber and com-

plex minerals co-doped.

Key words: fly ash; polypropylene fibers; axial compressive load; resistance of chloride ion penetration
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Tab.1 Chemical composition of fly ash

W4y CaO  Si0;  Fe; 05 ALOs  MgO  SO; gk it

w/% 254 57.94  8.63 25.80 0.58  0.92  3.48
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Tab.2 Chemical composition of Silicon ash

% Si0; Al; O3 Fe; O3 CaO  MgO K:O Na;O SO;  P203

w/% 95.48 0.41 0.03 0.44 0.39 0.72 0.25 0.42 0.69

x3 BRKBRLTENYEER
Tab.3 Physical properties of polypropylene filament fiber

B IR s PR WK HE
J(gecem ?) /GPa /MPa /% /pm
0.91 >3 >270 <40 36
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Tab. 4 Factors and levels in experiment

KF oz Vb wgawmr/ )
A 0 0
B 0.05 25
C 0.10 30
D 0.15 35
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Tab.5 Mix proportion design of concrete kg/m®

2a RN

#ek ey el ke TR g
1 C45 452 0 0

2 C45F25P0 339 90/23 0

3 C45F30P0 316 109/27 0

4 C45F35P0 294 126/32 0

5 C45F0P0. 05 452 0 0.455
6 C45F25P0. 05 339 90/23 0.455
7 C45F30P0. 05 316 109/27 0. 455
8 C45F35P0. 05 294 126/32 0.455
9 C45F0P0. 1 452 0 0.91
10 C45F25P0. 1 339 90/23 0.91
11 C45F30P0. 1 316 109/27 0.91
12 CA5F35P0. 1 294 126/32 0.91
13 C45F0P0. 15 452 0 1.365
14 C45F25P0. 15 339 90/23 1.365
15 C45F30P0. 15 316 109/27 1.365
16 C45F35P0. 15 294 126/32 1.365
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Fig. 1 Scanning electron microscopy for plain concrete specimen
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Fig. 2 Scanning electron microscopy for concrete specimen with 25% complex minerals
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Fig.3  Scanning electron microscopy for concrete specimen with 0. 1% polypropylene fiber
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Fig.4 Scanning electron microscopy for concrete specimen with polypropylene fiber and complex minerals
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Fig. 8 Relation between the chloride ion
diffusion coefficient and stress ratio 7
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