
Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

⁎

 

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 

 

 

 

 

 

 

*



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 

 

 

 

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 

2 2 4 4 2
( ) 2Ca OH H SO CaSO H O+ → +

 

4 2 2 3 2 3 2 3 4 3 2
3 .2 3 . 26 ( ) .( ).( ) .32CaSO H O CaO Al O H O CaO Al O CaSO H O+ + →



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 

 

( ) 

 

( ) ( ) 
   

     - -  -  - -  -   

     - -  -   - -  -  

     - -  -   - -  -  

     - -  -   - -  -  

      - -  -   

      - -  -   

      - -  -   

  

  

 
 

     - -  -  - -  -   

     - -  -   - -  -  

      - -  -   

        

  

  

 
 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 

 

 

 

 
 

  

 

  
  

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

C

C

F
f

A
=

 

 

2
P

F
f

Dl
=

 

 

 

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

  

 

 .

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 
 

 

 
 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 

 

 

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Fereydoun Abolghasemzadeh et al. 
Investigating the Effects of Additives and Protective Coatings on the Mechanical Properties of Concrete Under 
Sulfate Attack and Salt Crystallization Using Best-Worst Method (BWM) Decision Techniques  

 

 

 

 


