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Corrosion Behaviors of Concrete Exposed to Sulfate Attack with
Simulated Groundwater Pressure

JIANG Jianhua, WENG Weixin, QIU Jiaqi
(College of Civil and Transportation Engineering, Hohai University, Nanjing 210024, China)

Abstract: This paper is aimed at the durability of underground concrete structure, and the influence
of water pressure (0, 0.1 and 0.2 MPa) and fly ash content (10%, 25% and 40%) on sulfate corrosion
of concrete which were studied by means of laboratory simulation test technique.In the experiment, the
sulfate corrosion depth and mechanical properties (compression strength and dynamic elastic modulus)
of concrete after 60 days of corrosion were measured.The results show that the sulfate corrosion depth of
concrete decreases linearly with the increase of fly ash content, and increases linearly with the increase
of water pressure.The compression strength and dynamic elastic modulus of concrete decrease with the
increase of fly ash content, and slightly increase with the increase of water pressure.In addition, the
relationship between the compression strength and ultrasonic pulse velocity of concrete was analyzed.
The result indicates that the influences of fly ash content and water pressure are not obvious.Based on
the regression analysis, an exponential model between the compression strength and ultrasonic pulse
velocity of concrete exposed to sulfate attack is established.
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Tab.1 Mixture proportion of concrete (2 400 kg/m") i Trl_—rlik i 1‘5?“{4%{5&6%
AW IR (C) B (FA) TR (S) AT (G) e l

185.0 387.0 43.0 537.0 1248.0

185.0 3225 107.5 537.0 1248.0 ] 2 AT I ST T EL B - e it

185.0 258.0 172.0 537.0 1248.0 Fig.2 Indirect ultrasonic testing for concrete corrosion depth
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Tab.2 Main chemical components of cement and fly ash (%)

2 SiO; ALO; Fe,0s TiO, CaO MgO SO; K,O Na,O LOI

kiR 18.57 5.40 2.84 0.28 52.82 1.16 2.59 0.45 0.20 15.59
BriE iR 14.13 5.27 1.55 0.25 32.02 8.61 0.16 0.67 0.13 36.12
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J& iR BE De /mm

1 r @10%FA M 25%FA & 40%FA

0 1 1 1 1 l
0.00 0.05 0.10 0.15 0.20 0.25

AP, /MPa

Bl 4 AT 7K He ) T R - SR Th R

Fig.4 Corrosion depth of concrete under different water pressure
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Fig.5 Compressive strength of the corroded concrete under

different water pressure
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different water pressure
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