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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 Smin 60min 120min

REF 7=3.6+4.007"" 7=3.8+4217"% 7=3.9+4.25y"%
0.00375 7 =3.5+4.05y""% 7=3.6+4.197"% 7=3.8+4.20y"%
0.0075 T=3.7+4.157"7 r=4.0+4.22;"" T=42+4247"%

0.015 r=3.6+4.18y"% r=3.9+4.205"" 7=4.0+4.25;"%

0.030 r=3.84+4.11y" r=3.9+4.15y"" 7=4.3+4.00p"%%

0.060 7=3.9+4.237%% T=42+4245" T=4.4+442y""

0.120 r=3.6+4.137"7 r=4.1+4217"" 7=4.4+4.507"7

0.240 r=4.1+4.177"% T =43+4307"" T =4.5+4.55y""%

CMC 0.29% bwoc T=32+2.65;""% T =4.0+4.107"" T=42+4.12y"%

Table B.2. Approximation equations for nanomodified cement pastes with LS

MWCNT suspension + LS Smin 60min 120min

LS r=11.3+13.507"™ r=113+15.10y"™ r=11.5+16.305""
L$+0.00375 r=11.0+13.207" r=11.4+15.057"" | 7=11.5+16.257"""
L§+0.0075 r=11.1+13.15" r=11.3+15.087"" | 7=11.6+16.387"""
LS+0.015 r=11.0+13.17y"% r=11.3+15.205"" r=11.5+16.305"""
L§+0.030 r=11.2+13.607" r=124+1635;""" | 1=12.7+1645;"""
LS+0.060 r=11.0+13.257"" r=112+15.077"" r=11.2+16.207""
L8+0.120 r=11.1+13.10p"" r=114+15177*7" | r=11.7+16.405""
LS+0.240 r=12.5+14.657"" r=12.6+16.107*" | 7=13.0+16.907"™°

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

MWCNT suspension + NF Smin 60min 120min

NF 7=152+6.007"" 7=54+6.40y"%" r=5.6+6.50 y"%
NF+0.00375 T=44+5507""" 7=5.0+5.607""" r=5.0+5.907"™
NF+0.0075 r=4.7+5.707"" 7=5.6+5.80y"" r=5.7+6.10y"
NF+0.015 7=4.6+5.607""" 7=5.2+5.50y""" r=5.6+5.907""
NF+0.030 r=5.1+6.105"7" T=5.4+5457"" T=5.8+5.70y"%
NF+0.060 T=4.7+5205""" 7=54+5.50y""% r=5.8+6.407""7
NF-+0.120 r=4.7+5305""" r=5.0+530;""" r=5.1+5.907""
NF+0.240 r=5.1+6.10y""" r=58+6.45;"% r=6.1+6.657"%
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Table B.4. Approximation equations for nanomodified cement pastes with PCE

MWCNT suspension + PCE Smin 60min 120min

PCE r=0.4+0.6""" r=0.4+0.615"*° r=0.4+0.58"""
PCE+0.00375 r=0.4+0.66y"" r=0.4+0.60y"" r=0.4+0.58y"""
PCE+0.0075 7=0.4+0.68y"" 7=0.4+0.63y"*" r=0.4+0.665""
PCE+0.015 r=0.4+0.657"" r=04+0.61y" r=0.4+0.605"""
PCE+0.030 r=0.4+0.90y"" r=0.4+0.93y"" r=0.4+0.88y""%
PCE+0.060 r=0.5+1.237""7" r=0.5+1.245""7 r=0.5+1.139""7
PCE+0.120 r=1.4+1.26y"" r=1.4+1.26"" r=12+1.16y""

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




