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A

AAR (alkali-aggregate reaction) (see
Aggregates)
Activation energy, 109
Admixtures
Mineral, 151
Set-retarding, 89-105
Water-reducing, 70, 75-85, 118-
133
Aggregates, 118-133
Alkali-aggregate reaction, 135, 137,
146
Coarse, 5, 25
Dolostone, 38-67, 119
Fine, S, 25
Flint, siliceous, 141
Granite, 94
Gravel, siliceous, 71
Hornblende, 119
Hydrothermal reactions of, 130
Limestone, 38-67, 94, 141
Quartzite, 41
Sand, manufactured, 94
Sand, natural, 14, 25, 38, 67, 71, 94
Shale, expanded, 21
Stone, crushed, 14, 16
Air, ambient, 99
Air content, 41, 120, 121
Air drying, 26, 35, 42
Air-entraining agent, vinsol resin, 119
Aitcin, P.-C., 3-20
Alite, 136, 137
Alkali, 94
Reaction with aggregate, 135, 137,
146
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Aluminates, 130
Tricalcium, 70, 94
Aluminum oxide, 98, 152
American Concrete Institute (ACI)
Committee 305, 69
Report 305-77, 104
Standard 318-77, 13
American Petroleum Institute, 151
Antifreeze bath, 121
Atrhenius maturity function (see
Maturity functions)
Artic sea, 3-20
ASTM specifications
C 31-83: 9
C 150-83a; 94
C 192-81: 119
C 305-82: 155
C 494-82: Type A, 94
C 494-82: Type D, 94
C 494-82: Type F, 95, 118, 119
ASTM tests
C 39-83a: 5, 121
C 109-80: 71
C293-79: 5
C 469-81: 5, 121
Axial tension, 23

B

Baffin Island, 13-19
Basaltic rock, 161
Bentonites, 161, 162
Berner, D., 21-37
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C

Caissons, 3-20
Calcium hydroxide, 136-139, 163,
164
Calcium oxide, 98, 151, 152
Calcium silicate hydrates (see Sili-
cates)
Calorimeter, 152
Capillaries (see Pore spaces)
Carbonation, 56, 60, 135, 140
Carette, G. G., 38-67
Casualties, 168
Chakraborty, M., 118-133
Cheung, M. S., 3-20
Clinker cooling, 136
Cold storage, 4, 69
Compaction, 121
Compressive strength
And bulk density, 162-163
And calcium hydroxide, 137
And cooling rate, 36
And elasticity, 128, 129, 130
And maturity, 111-113
During average temperature cur-
ing, 121, 135
During high-temperature curing,
25-30, 38, 45, 46, 63-67, 71-
81, 88-106, 122-124, 130-131,
133, 150-161, 162-163
During in situ temperature curing,
136, 141-144
During low-temperature curing,
7-11, 18-19, 23, 25-30, 35,
107-117, 122
During temperature cycles, 137-
139
Moist, 38-67
Containers, offshore, 22, 36
Cooling chamber, 24-25
Cooling methods, 69, 106
Cooling rate, 36, 136
Cooling tower, 168-176
Crane cathead, 170, 174

TEMPERATURE EFFECTS ON CONCRETE

Crystalline structure, 103
Curing
Boxes, 99
Cylinders, 120
Fog, 26
High temperature, 25-30, 38-67,
68-86, 88-106, 122-125, 130-
131, 150-161, 162-163
Low temperature, 3-20, 25-30, 35,
107-117, 122
Molds, 42, 120
Nonstandard, 99-100
Standard, 17, 68-87

D

Decomposition
Dolostone concrete, 63
Limestone concrete, 63
Delivery time, effect on water require-
ments, 68-86, 103
Density, 163
Dolostone, 38-67
Drilling, for permeability test, 141
Ductility, 123
Durability, 135, 164, 166
Effect of freeze-thaw cycles, 22

E

Elastic strain, 22, 26, 30-33

Elasticity, 118-133

Electron microscope, 104-105, 159

Epoxy, 155

Exothermic reactions (see also Heat
generation), 108, 135

Expressway, use of concrete in, 93, 97

F

Failure of concrete structure, 168-176
Farahmandnia, A., 168-176
Fatigue, cyclic, 21-37

Fatigue damage, 36



Ferric oxide, 151

Fiber formation, 103

Fly ash, 25, 39, 71-86, 118-133, 134-
149

Fog (see also Curing), 4

Freeze-thaw cycles, 22, 33-34, 36

G

Gas

Natural, 21

Petroleum, 21
Gaynor, R. D., 68-87
Gerwick, B. C., Jr., 21-37
Glucose polymer, 95
Granitic rocks, 161
Gypseal, 151
Gypsum, 70

H

Halvorsen, G. T., 168-176
Heat generation, 72, 108, 109, 135,
150-167
Humidity, 24, 42, 72
Hydration, 109, 134-149, 150-167
And fly ash, 118
And slump loss, 82
Products of, 130
Secondary, 130
Hydraulic reaction, 135

Ice, 19, 30

Elasticity of, 34

In cement pores, 22, 34-36
Icebergs, 4
Induction period, 17
Intrustion pressure, 160-161
Iron oxide, 98
Iron sulfide, 38, 56
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K

Khan, T. S., 68-87
Kilns, electric, 42

L

Laminar flow, 155
Lightweight concrete, 21-37
Lignin retarder, 95
Lignosulfonate, 71-86
Lime, 130-131

Limestone, 38-67

Liquids, cryogenic, 36
Loading, cyclic, 21-37

M

Magnesium oxide, 98, 152
Malhotra, V. M., 38-67
Map-cracking, surface, 60
Mass concrete, 118-133
Maturity functions, 169
Arrhenius, 107-117
Nurse-Saul, 107-117
Maturity history, 171
Meininger, R. G., 68-87
Microcracks, 141
Micrographs, electron microscope,
104-105, 159
Microstructure, 159
Migration of alkali-metal ions, 146
Milling techniques, 136
Mittelacher, M., 88-105
Mixer, countercurrent, 41
Moduli
Elasticity, 5, 26, 30-33, 36, 121~
123, 130, 163
Young’s 5, 10-12, 19, 165
Moisture (see also Water/cement
ratio), 22, 26, 36, 43
And pulse velocity, 66
Loss of, 72, 123
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Molds

Cast iron, 120

Steel, 42
Mortars, 140, 150-167
MTS testing machine, 23

N

Naik, T. R., 107-117
Nakagawa, Z., 150-167
Naphthalene-formaldehyde
plasticizer, 95, 119
Nasser, K. W., 118-133
Nitrogen, liquid, 24
Nuclear waste storage, 155
Nurse-Saul maturity function (see
Maturity functions)

super-

0

Office building, use of concrete in,
95, 96, 97

Oven drying, 26

Owens, P. L., 134-149

Oxidation, 56

P

Pastes, 105, 141, 150-167
Permeability (see also Tests), 22,
134-149, 155, 161-162, 166
Petrographic investigations, 56
Plastic
Jackets, 121
Plexiglas seals, 155
Polyethylene bags, 72
Saran wrap, 26
Platens, loading, 25
Poisson’s ratio, 5, 26, 121
Polivka, M., 21-37
Pore space, 103, 147, 151, 154, 159-
161, 165
Pore-water pressure, 140
Porosimeter, 154

TEMPERATURE EFFECTS ON CONCRETE

Portland cement, 39, 40, 71-72, 94,
119, 150-167

High-heat, 134-149
Power plant, 168-176

Use of concrete in, 91, 92, 97
Pozzolans, 119, 137-139, 147
Pseudothixotropic flow, 159
Pulse velocity, 39, 42, 52-53, 65, 67
Pumpability, 166
Pyrites, 56

Q

Quartz, 151, 160
Quartzite, 141

R

Railroad, use of concrete in, 90, 94,
97

Ready-mix concrete, 5

Refrigeration (see Cold storage)

Resonant frequency, 39, 54-55, 65,
67

Reynolds number, 155

Rodding, 120

Roy, D. M., 150-167

Salt, 4

Chemical composition of, 6
Sand, 160

Manufactured, 94

Natural, 14, 25, 38, 67, 71, 94
Scaffold system, 172, 175
Scatter diagrams, 91-96, 100
Seal chambers, 155
Sealed concrete, 118-133
Seawater

Artificial, 4-13

Composition of, 14
Set-retarder, 88-105
Shah, V. K., 3-20



Shear stress, 159
Shock, thermal, 23
Shrinkage, drying, 69, 72-73, 79,
83-84
Silica fume, 151, 157, 166
Silicates, 103-105, 130-131
Alpha-dicalcium, 131
Calcium, 138, 163
Tricalcium, 136
Silicon oxide, 98, 151
Slag, 39
Cements, 150-167
Slump, 14, 25, 41, 69, 70-72, 82, 120,
121, 141, 144
Slurries, 154, 158
Sodium oxide, 98, 136
Standard-weight concrete, 36
Steam, 123
Pressure of, 130
Steel
Cage, 16
Cylinders, 121
Molds, 42
Storage
Cold, 4, 69
Room, 38-39
Storm-wave action, 21-37
Strain gages, 25, 26, 30-31
Strip chart recorder, 154
Sulfates, 118
Sulfites, 98

Summary, 177
Superplasticizers, 95, 118-133, 152,
158-159
T
Temperature

Average, 17, 68-87

Cryogenic, 21-37

Cycles, 134-149

High, 38-67, 68-87, 88-106, 122-
125, 150-167

Limiting, 69
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Low, 3-20, 25-30, 107-115
Room, 39, 43
Temperature-strength  correlation
(see Compressive strength)
Tests (see also ASTM Tests)
Compression (see also Compressive
strength), 4, 25, 43, 45, 46
Cyclic loading, 26
Drying shrinkage, 72-73
Field, 13-20, 89-105
Field cylinder, 173
Figg permeability, 140, 145-146
Fineness, Blaine, 98
Gillmore set, 98
Initial surface absorption (ISAT),
140, 145
International Organization for
Standardization (ISQ), 147
Soundness, 99
Splitting tension, 25, 30
Tensile strength, 26
Thermal cracking, 144
Thermal peaks, 157
Thermal strain, 22-23
Thermocouples, 7, 24, 25, 43
Titanium dioxide, 152
Tobermorite gel, 131, 132
Transformers, linear variable differ-
ential (LVDTs), 25, 30-32
Tricalcium aluminate (see Alum-
inates)
Truck mixers, 70

A

Vinsol resin, 119
Viscometer, 155
Viscosity, 154, 158-159

w

Washburn equation, 154
Water (see also Moisture; Steam)
Adsorbed versus bulk, 34
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Bath, 121

Measurement of permeability, 22,
134-149, 155, 161-162, 166

Mixing, 69, 73, 75-78, 82-86

Pore-water pressure, 140

Reducers, 70, 75-86, 118-133

Vapor, 56

Water/cement ratio, 4, 7, 8, 14, 22,

39, 41, 44, 50-51, 56, 63, 65,
67, 69, 110, 118-119, 134,
135, 153

Related to permeability, 147
Weight of concrete, 39, 43, 50-51, 60
White, E. L., 150-167
Willow Island cooling tower, 168-176

Y

Young’s modulus (see Moduli)





