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Permeability characterization of concrete based on the DC-step
transient resistance method

ZENG Tao', FANG Zheng', XIONG Guangqi’, WANG Chong', HAO Tingyu?,

ZHOU Shual’

(1. College of Materials Science and Engineering, Chongqing University, Chongqging 400045, P. R. China;
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Abstract: Permeability is the most important index affecting the durability of concrete. At present, the test
methods of concrete permeability, whether water permeability or chloride permeability, have the disadvantages
of time-consuming and operation inconvenience. To solve the problem of real-time and in situ monitoring of
concrete permeability, this paper studied the evaluation technology of concrete permeability by the resistivity
based on the DC-step transient resistance method. The influences of different water-binder ratios, mineral
admixtures, water saturation and ambient temperature on the electrical resistivity of concrete were researched.
The relationships between the resistivity and the strength, capillary water absorption rate, water permeability
and chloride permeability resistance were analyzed. The results show a good association between the transient
resistance test and the current permeability methods. The recommended values of transient resistance for

evaluation of concrete permeability are proposed, and it is verified that the transient resistance can be used to
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evaluate the permeability of concrete.

Keywords: concrete; transient resistance method ; permeability of concrete; resistance of concrete
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Table 1 Chemical compositions of cementitious materials

2wy / %%
4k -
Sio, ALO, Fe,0, Ca0 S0, MgO K,O Na,0 P,0, LOI
KR 27.97 7.94 2.92 52.26 3.08 3.13 1.08 0.25 3.66
T IR 48.54 27.12 11.08 3.19 1.63 0.63 1.42 1.05 0.58 4.88

by 33.08 13.29 1.93 38.31 2.22 7.87 0.31 0.28 0.17 1.76
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Table 2 The mix proportions of the concrete

EIR) W/B K8/ (kg/m®)  KyHEK/(kg/m*) W H/ (kg/m®) MR/ (kg/m*)  HAER/ (kg/m®)  K/(kg/m?)
WC-03 0.30 380 0 0 717 1075 114
WC-04 0.40 380 0 0 717 1075 152
WC-05 0.50 380 0 0 717 1075 190
WC-06 0.60 380 0 0 717 1075 228
FA-00 0.40 380 0 0 717 1075 152
FA-20 0.40 304 76 0 717 1075 152
FA-30 0.40 266 114 0 717 1075 152
FA-40 0.40 228 152 0 717 1075 152
SL-00 0.40 380 0 0 717 1075 152
SL-20 0.40 304 0 76 717 1075 152
SL-30 0.40 266 0 114 717 1075 152
SL-40 0.40 228 0 152 717 1075 152

C30 0.60 400 0 0 589 1250 240

C40 0.50 400 0 0 589 1250 200

C50 0.40 400 0 0 589 1250 160

C60 0.30 400 0 0 589 1250 120
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Fig.1 Transient resistance tester
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Table 3 Parameters of transient resistance tester
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Fig. 2 Effect of water saturation on resistivity of concrete
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Fig. 4 Variation of resistivity of concrete with different W/B

ratios within the curing period of 180 d
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of concrete at the age of 180 d
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Fig.7 Variations of resistivity and compressive strength of concrete with the increase of curing ages
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Fig. 9 Concrete resistivity and weight of concrete after water absorption
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Fig. 10 Correlation between resistivity and water absorption rate of wet concrete
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Fig. 11 Correlation between resistivity and

impermeability grade
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Table 4 Recommended values for evaluating the

impermeability grade by transient resistance method
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Fig. 12 Resistivity and electric flux of concrete under different ages
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Table 5 Recommended value of transient resistance

method for evaluating resistance of chloride penetration
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Fig. 14 Resistivity and chloride diffusion coefficient of concrete
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Table 6 The recommended value of transient resistance

method for evaluating chloride diffusion coefficient
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