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Annex B. Approximation Equations for Cement Pastes Modified by Multi-Walled 
Carbon Nanotubes Suspension with and without Plasticizing Admixture 
according to Herschel-Bulkley Rheological Model 

 
 Table B.1. Approximation equations for nanomodified cement pastes 
   

MWCNT suspension  5min 60min 120min 

REF 0.9354.00+3.6=    
0.9554.21+3.8=    

0.9654.25+3.9=    

0.00375 0.9404.05+3.5=    
0.9434.19+3.6=    

0.9354.20+3.8=    

0.0075 0.9704.15+3.7=    
0.9724.22+4.0=    

0.9634.24+4.2=    

0.015 0.9654.18+3.6=    
0.9704.20+3.9=    

0.9684.25+4.0=    

0.030 0.9354.11+3.8=    
0.9004.15+3.9=    

0.8404.00+4.3=    

0.060 0.9804.23+3.9=    
0.9554.24+4.2=    

0.9804.42+4.4=    

0.120 0.9754.13+3.6=    
0.9104.21+4.1=    0.9754.50+4.4=    

0.240 0.9814.17+4.1=    
0.9974.30+4.3=    

0.9854.55+4.5=    

CMC 0.29% bwoc 0.9852.65+3.2=    
0.9474.10+4.0=    

0.9404.12+4.2=     
 
 Table B.2. Approximation equations for nanomodified cement pastes with LS 

MWCNT suspension + LS  5min 60min 120min 

LS 0.70013.50+11.3=    
0.70515.10+11.3=    

0.72016.30+11.5=    

LS+0.00375 0.63513.20+11.0=    
0.69515.05+11.4=    

0.70016.25+11.5=    

LS+0.0075 0.63013.15+11.1=    
695.015.08+11.3=    

0.74016.38+11.6=    

LS+0.015 0.63513.17+11.0=    
0.70015.20+11.3=    

0.71516.30+11.5=    

LS+0.030 0.66013.60+11.2=    
0.75716.35+12.4=    

0.74516.45+12.7=    

LS+0.060 0.64113.25+11.0=    
0.69815.07+11.2=    

0.65016.20+11.2=    

LS+0.120 0.67013.10+11.1=    
0.73015.17+11.4=    

0.72016.40+11.7=    

LS+0.240 0.78014.65+12.5=    
0.76016.10+12.6=    

0.78016.90+13.0=    

 
Table B.3. Approximation equations for nanomodified cement pastes with NF 

MWCNT suspension + NF  5min 60min 120min 

NF 0.8256.00+5.2=    
0.8906.40+5.4=    

0.830 6.50+5.6=    

NF+0.00375 0.7005.50+4.4=    
0.7905.60+5.0=    

0.7905.90+5.0=    

NF+0.0075 0.7205.70+4.7=    
0.8205.80+5.6=    

0.8206.10+5.7=    

NF+0.015 0.7155.60+4.6=    
0.7805.50+5.2=    

0.7805.90+5.6=    

NF+0.030 0.7656.10+5.1=    
0.7955.45+5.4=    

0.8605.70+5.8=    

NF+0.060 725.05.20+4.7=    
0.7805.50+5.4=    

0.7976.40+5.8=    

NF+0.120 0.7605.30+4.7=    
0.7705.30+5.0=    

0.7855.90+5.1=    

NF+0.240 0.8106.10+5.1=  
 

0.8356.45+5.8=  
 

0.8356.65+6.1=    
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Table B.4. Approximation equations for nanomodified cement pastes with PCE 

MWCNT suspension + PCE  5min 60min 120min 

PCE 1.1970.6+0.4=    
1.2300.61+0.4=    

1.1900.58+0.4=    

PCE+0.00375 1.2000.66+0.4=    
1.2100.60+0.4=    

1.1900.58+0.4=    

PCE+0.0075 1.2200.68+0.4=    
1.2500.63+0.4=    

1.2000.66+0.4=    

PCE+0.015 1.2100.65+0.4=    
1.2400.61+0.4=    

1.1900.60+0.4=    

PCE+0.030 1.2000.90+0.4=    
1.2150.93+0.4=    

1.1800.88+0.4=    

PCE+0.060 1.1751.23+0.5=    
1.1751.24+0.5=    

1.1751.13+0.5=    

PCE+0.120 1.1751.26+1.4=    
1.1701.26+1.4=    

1.1701.16+1.2=    

PCE+0.240 n/d n/d n/d 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


