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Abstract: In order to study the influence of load damages on the chloride ion resistance of fiber
reinforced lightweight aggregate concrete, three types of lightweight aggregate concrete mixed
with polypropylene fiber, steel and polypropylene fiber, steel fiber were designed, respectively.
And then tensile test and compression test of the three types of concrete were carried out. Stress
levels of 40% , 60% and 80% of limit load were applied on the specimens for 60 s and the residual
strain was measured subsequently. After loading, the specimens were cut into cylinders with the
diameter of 100 mm and the height of 50 mm, and the chloride ion diffusion coefficients of the
specimen were measured based on the NEL method. The research results show that the residual
strain of concrete increases with the increasing of tensile and compressive load levels and the
fibers can improve the ultimate strength and deformation ability of lightweight aggregate concrete
significantly. For the condition without load, chloride ion diffusion coefficient only for the group
with polypropylene fiber added decreases with the increasing of fiber volume fraction, that of the

steel and polypropylene hybrid fiber reinforced group keeps mostly unchangeable and the steel
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fiber reinforced group increases significantly. After loading, there is no substantial improvement

on concrete chloride ion penetration resistance with the increasing of the volume fraction of

fibers. The positive correlation exists between residual strain and diffusion coefficients of chloride

ion for fiber reinforced lightweight concrete. The greater residual strain is, the greater diffusion

coefficient of chloride ion is.

Key words: load damage; residual strain; polypropylene fiber; lightweight aggregate concrete;

chloride ion penetration
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Tab.1 Performance Indexes of Polypropylene

Fiber and Steel Fiber
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Tab.2 Mix Proportion of Fiber Reinforced Lightweight Aggregate Concrete

2 MR/ (kg « m— ) WK | RS | WAk | 28 dHUE | 28 dgLhL

5 KU TR iy BE K B/ | B/ | BE/ Y| E/MPa | 3/ MPa
PO 421 180 770 422.0 217.1 0. 649 0. 00 0. 00 31.1 2.83
P6 421 180 770 407. 2 217.1 0.709 0. 60 0. 00 33.6 3.12
P9 421 180 770 404.5 217.1 0.721 0.90 0. 00 35.1 3.31
P12 421 180 770 401. 8 217.1 0.728 1. 20 0. 00 36.8 3.49
P15 421 180 770 399. 1 217.1 0. 759 1.50 0. 00 39.2 3.73
PS1 421 180 770 397. 4 217.1 0.699 0. 80 0.10 37.9 3.43
PS3 421 180 770 390. 5 217.1 0. 701 0. 60 0.30 38.2 3.51
PS5 421 180 770 383.2 217.1 0.711 0. 40 0.50 38.6 3.58
S10 421 180 770 403. 2 217.1 0.718 0. 00 1. 00 39.5 3.79
S15 421 180 770 403.0 217.1 0.748 0. 00 1. 50 40.1 3.98
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Chloride Ion Diffusion Coefficient
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Fig.7 Residual Strain After Tensile Load
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Fig. 9 Chloride Ion Diffusion Coefficient After Tensile Load
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