
HAO Tingyu

November 19, 2023

Evaluating concrete permeability by bulk 
resistivity based on DC step input

The 2nd international Belt and Road concrete technology symposium  



1. Introduction

2. Equipment based on DC step input

3. Materials and methods

4. Influence of mix proportion

5. Evaluation of impermeability of concrete

6. Conclusions

Contents



1、Introduction



1. M o s t  d e t e r i o r a t i o n 

p r o c e s s  l i n k e d  w i t h 

permeability.

2. Water permeabil ity is 

e s s e n t i a l  t o  c o n c re t e 

durability.

Permeability matters
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1. Complex procedures

2. High cost

Problems



2、Equipment bast on DC step input





Select the size of electrode film
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1) start the device,direct current IA is applied between the two 
electrode and the potential VA is measured; 

2) turn off the power in a very shot time and the switch potential is 
measured as VB; 

3) the initial current is 200 mA, decrease the current step to 0 by 
step of 20 mA; 

4) change the current direction, increase the current from 0 to 200 
mA; 

5) calculate the bulk resistivity by the following formula:

Main steps
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3、Materials and methods



1. Cement: P·O 42.5 cement 

2. Fine aggregate: bulk density: 1540 kg/m3

3. Coarse aggregate:bulk density: 1690 kg/m3, void ratio: 45%, 

4. Fly ash:fineness: 21.3%, water demand ratio: 102%.

5. GGBS:7-d activity: 91%, 28-day activity: 113%.

6. Polycarboxylate superplasticizer： 34% 

Materials 
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1) The influence of mixing ratio parameters (water-binder ratio, 

sand ratio and mineral admixture content) on concrete resistivity 

is studied by DCSI method, and the results are compared with 

those of other test methods; 

2) Study the correlation between DCSI method, electricity flux 

method and rapid chloride migration (RCM) method to evaluate 

the permeability of concrete.

Experiments



4、Influence of mix proportion











5、Evaluation of permeability of concrtete











6、Conclusions



1. The DCSI method can quickly detect the electrical resistivity of concrete 

by testing cubic compressive strength specimens after standard curing in a 

few minutes, without need of extra cylinder specimens.

2. The water-cement ratio, kinds of mineral admixtures and its content 

influence the electrical resistivity significantly while the sand rate has no 

obvious effect.

conclusions 



3. The correlation between resistivity and electric flux and rapid chloride ion 

diffusion coefficient is tested using C30 concrete produced by a ready-mixed 

concrete company in Beijing, and the correlation coefficients reached 0.969 and 

0.775 respectively. 

       It is tentatively demonstrated that the resistivity method proposed in this 

study could replace the electric flux method in the laboratory to evaluate the 

chloride ion penetration resistance of concrete.

conclusions 



32



Questions?


