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Cembureau (European Cement Asso
ciation), 146 

Cements {see also Portland cement; 
Low-heat cements; Pozzolans; 
Slags) 

production, world-wide, 152 
Chemical analysis 

ASTM Standard C 114-82a, 16 
Chemical composition {see also Oxide 

composition) 
blended cements, 32 
clinker, portland, 17, 51 
slag, blast-furnace, 17, 31, 51 

Chemical properties, various cements, 
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Chloride ion, diffusion of, 12 
Clinker, portland, 6, 17, 51, 107, 145 
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ASTM Standard C 39-83a, 32, 110 
ASTM Standard C 109-80, 9, 16, 

31, 109, 121 
Belgian/US comparison, 11 
BENELUX cements, 9 
Blaine fineness, 18-20, 34 
calcium chloride, 126 
creep, 57 
curing method, 35 
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flexural strength, 123 
ground granulated blast-furnace 

slags, 33-47 
hydration heat, 24, 53 
mineral admixtures, 115, 116, 118 
mortars, 33-39 
portland cement pastes, 114 
sulfur trioxide content, 19-22 
temperature, 35, 98 
water/solid ratio, 115, 116, 118, 133 
workability, 96 
vitrification, 19-23 

Container, concrete, 128 
Cracking, shrinkage, 139 
Creep 

compressive strength, 57 
differential sorption, 57 

Curing 
accelerated, 38 
moist, 35, 38, 109 

Cylinder strength 
air/water content, 95 
ASTM Standard C 39-81, 11 
temperature, 98 
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Data processing, 131 
Deicer scaling {see Scaling, deicer) 
Differential sorption, 53-57 
Diffusion coefficients of ions, 12 
Drying shrinkage {see Shrinkage, 

drying) 
Durability 

correlation with freeze-thaw cycles, 
43,47 

correlation with permeability, 139 
hot brine test, 139 

Efficiency factors, 89-105 
mass-strength, 89 

air entrainment agent, 96 
as "break-even" cost factor, 93 
fineness, 99 
formula, 92 
ignition loss, 99 
use of superplasticizer, 96 
workability, 96 

maturity, 89 
calculation of, 102 
formula, 92 

Elastic modulus, 110 
Energy conservation, 1, 127 
Environmental protection, 145 
European cement standards, 144 

testing methods, 147 
European Committee for Standardiza

tion, 144 
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Expansion of concrete 
alkali silica, 5 
ASTM Standard C 441-81, 12, 13 
chloride/sulfate water, 139 
de-ionized water, 139 

Fineness 
alkali-aggregate reaction, 26 
ASTM Standard C 204-81, 16 
compressive strength, 18-20, 

36-37, 40 
hydration heat, 33 
sulfate resistance, 25 

Hexural strength versus compressive 
strength, 123 

Hy ash, 89, 106-143 
Belgian, 65-88 
effect on cement microstructure, 

68-71 
hydration mechanism, 65-88 
particle size distribution, 112 
permeability and pore structure, 

128-143 
pore size distribution, 73-82 
pozzolanic activity, 71-73 
surface area, 112 

Formulas 
cement permeability, 132 
cement workability, 91 
efficiency factor 

mass-strength, 92 
maturity, 92 

hydraulic index, 5 
Freeze-thaw cycles 

ASTM Standard C 666-80, 32 
durability, 44, 47 

Glass {see also Vitrification) 
blast-furnace slags, 17 
compressive strength, 19-23 

Groundwater, granitic, 128 
Gypsum, 7, 19, 20, 106 

H 

Heat of hydration 
Blaine fineness, 33 
clinker composition, 21 
compressive strength, 24 
low-heat cements, 12 
standards, 

ASTM C 186-82, 12, 16, 31 
British 1370, 12 
Dutch NEN 3550, 12 

sulfur trioxide content, 33 
Humidity, effect on compressive 

strength, 36 
Hydration 

blast furnace slag blends, 138 
blended cements 

slurries, 52 
solid cubes, 52 

fly ash blends, 65, 138 
hydraulic index, 54 
silica fume blends, 138 

Hydraulic index 
formula, 5 
hydration, 54 
slag quality, 6 

Hydraulicity, 
blast-furnace slag, 5, 98 
factor, computation of, 5, 98 
fly ash mixtures, 98 
Portland cement mixtures, 98 

Hydrochloric acid, 65 
Hydrofluoric acid, 65 

I 

Ignition loss, 99 
International Organization for Stan

dards (ISO), 144 
conversion of ISO standards to 

ASTM C 109 Standard, 9, 11 

K 

Kerosene, in differential sorption tests, 
54 
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Limestone, 106 
particle size distribution, 112 
suri"ace area, 112 

Low-heat cements, 12 

Portland cements, 51, 93, 111 
silica fume. 111, 130 
various cement materials. 111, 130 

Oxides in hydraulic index formula, 6 

M 

Mass-strength efficiency factor {see Ef
ficiency factor, mass-strength) 

Maturity efficiency factor {see Effi
ciency factor, maturity) 

Mehta test, 17 
Mercury porosimetry, 65 , 131, 

135-138 
Microstructure, fly ash blends, 65 
Mortars 

ASTM Standard C 109, 9, 16, 31, 
109, 121 

compressive strength, 33, 35, 40 
drying shrinkage, 42 
freeze-thaw cycles, effect of, 44 
ground granulated blast-furnace 

slags, 29-48 
particle size distribution, 106-127 

N 

Netheriands NEN-3550 Standard, heat 
of hydration, 12 

Network formers/modifiers, 6 
Nomenclature 

blended cements, 8, 144 
European Committee for Standard

ization, 144 
Portland cements, 144 
pozzolanic cements, 144 

O 

Oxide composition 
blastfurnace slags, 51, 93, 111, 130 
fly ash, 66, 93, 111, 130 
limestone. 111 

Particle size distribution, effect on ce
ment performance, 106-127 

Pastes 
cement 

fly ash blends, 65-88, 106-127 
microstructure of, 65-88 
Portland, 106-127 
pozzolanic, 106-127 

ground granulated blast furnace 
slag, 29-48 

particle size distribution, 106-127 
pore structure, 65-88, 128-143 

Permeability 
coefficients for various cement 

blends, 134 
formula, 132 
kerosene, 57, 106 
pore structure, 128-143 
water, 58-59, 131-132 

Permeability cell diagram, 132 
Phospho-gypsum, 7 
Plastic mortar test, 146 
Poissons ratio, 110 
Pore size distribution, 65, 131-138, 

139, 141 
Porosimetry, 65-87 
Porosity, mercury intrusion curves, 

135 
Portland blast-furnace slag cements, 

5-64, 88-143 
nomenclature, 3 
standards, 144-153 

Portland cements {see also Clinker, 
Portland) 

blast-furnace slag blends, 5-64, 
88-143 

controlled particle size blends. 
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106-127 
efficiency factors, 89-105 
fly ash blends, 65-105 
silica fume blends, 106-143 
standards, 144-153 

Potassium ion, diffusion of, 12 
Pozzolan cements, 106-127 

standards, 144-153 
Pozzolanic activity, fly ash blends, 65 
Production, commercial cement, 5, 

144 
Pyknometer bottle, 51, 57-58 

Quartzite, 53 
Quantachrome automatic scanning 

porosimeter, 131 

R 

Radioactive waste disposal, 128 
RILEM-Cembureau test method, 146 
Rock flour, 92 

Scaling, deicer 
ASTM Standard C 672-76, 32 
cement air content, 41-43 

Seawater corrosion effect, 5 
Setting time 

ASTM Standard, C 191-82, 31 
measurement with Vicat needle, 109 
pastes/mortars, 33 

Shrinkage 
chemical, 49-64 
drying 139 

ASTMC 157-80, 31, 110 
effectof mineral admixtures, 115, 

116, 123 
sulfate content, 42 

Silica fume, 106-143 
particle size distribution, 112 

specific surface area, 112 
Slags (see also Portland blast-furnace 

slag cements) 
blast-furnace 

applications, 5 
chemical composition, 17 
chemical shrinkage, 49-64 
differential sorption, 49-64 
particle size distribution, 106-127 
performance, 5, 89-105 
permeability, 128-143 
review, 5-14 
standards, 5-14, 144-153 

blast-furnace, pelletized, 128 
ground granulated blast-furnace, 

29-48 
ground iron blast-furnace, 6 

Sodium ion, diffusion of, 12 
Standards 

blast-furnace slags, 5-14 
European, review, 144-153 
sulfur trioxide content, 7 

Strength (see Compressive strength; 
Cylinder strength; Flexural 
strength) 

Sulfate content (see also Sulfur tri
oxide content) 

drying shrinkage, 42 
groundwater, 128 
heat of hydration, 33 

Sulfate resistance, 5, 17-18, 110, 125, 
128 

Blaine fineness, 25 
expansion of cements, 17 
glass content, 24 

Sulfonated naphthalene formaldehyde, 
109 

Sulfur trioxide content 
alkali-aggregate reaction, 26 
compressive strength, 19-22 
standards, 7 

Superplasticizer, 93, 96-97, 101 
Surface area, various cement materi

als, 112 



168 BLENDED CEMENTS 

Temperatures, low 
compressive strength, 35 
construction with concrete, 29 
curing, 38-39, 44 

Vicat needle, 109 
Vitrification {see also Glass) 

alkali-aggregate reaction, 27 
compressive strength, 19-23 

measurement by X-ray diffraction, 
17 

sulfate resistance, 24 

W 

Waring blender, 109 
Water, permeability of, 58-59, 131 
Water reducer, 128 
Water/solid ratio, 109, 128-143 

compressive strength, 115, 116, 118 
Workability, 90-91, 93, 96, 133 




