Index

AASHTO T 26, 26
Acceptance tests, test laboratory
requirements, 88
Admixtures, 13, 16
air-entraining, 30-31
C 260, 30
anti-washout, 32
bacteriocidal, 32
batch/delivery ticket information, 79—
30
chemical
C 494/C 494M, 13, 15, 31, 32, 72
C 1017/C 1017M, 13, 15, 31-32
plasticizing, 31
retarding, 31
Type B, 31
Type C, 31
coloring, 32
corrosion-inhibiting, 32
dispensers, 49-50
dosages, 15, 49
hydration control, 32
measurement, 46
mineral, 13-15, 28, 41, 46, 49, 74
C 1240, 13, 30
shrinkage-reducing, 32
viscosity modifying, 32
water-repellent, 32
Aggregates, 21, 23-25, 71
alkali-reactive, 23, 24
batch control, computer, 52
batch/delivery ticket information, 81
batch plant bin storage, 51
batching tolerances, 44-45
C 33,1, 8, 14, 19, 23-25
C 88, 24
C 136, 109
C 330, 14, 23, 24
C 566, 44
C 637, 23, 24-25
coarse, 24
coarse, content, 109, 111-112
coarse, sampling, 60
coarse, size(s) designation, 8
D 75, 24
deicing and, 24
discharge to weighing hopper, 51
heavyweight, 24
lightweight, 24
manufacturer information about, 15~
16
mass measurement, 44
materials for, 24
moisture, 34, 44, 45, 80
purchaser’s specification, 1
reactivity evaluation, 24
saturated-surface-dry masses, 13
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scales, 52, 53
size, 25
source, 16
sulfate test of, 24
Agitating equipment, use of, 66
Agitating speed, 70
Agitators, truck
central-mixed concrete, 64
discharge drums, 56
inspection, 62
placard information, 56-60
capacity, 56, 60
gross volume, 56, 60
speeds, mixing, 56, 60, 70
sampling, 61
slump tests, 61
Truck Mixer Manufacturers Bureau,
57
see also mixers
Air content, 8-10, 21, 26, 29-31, 3740,
85-86, 96-98, 111
ACI 301, 1, 11, 14, 17, 24, 39
C 138/C 138M, 37, 85, 99, 110
C 173/C 173M, 37, 85, 99, 110
C 231, 37,94, 97, 99, 109, 110
C 260, 13, 15, 21, 30
carbon content effects, 29
changes, responsibility for, 38
definition, 8-9
factors affecting, 37
testing, 38
weather, 38
feed system, 52
mixing effects on, 66
point of discharge measurement, 38
recommended, 9
responsibility for, 39
sampling, 39, 60
specification compliance, 39
Air pressure air content method, 86
Alkali content, 21, 26
Alkali oxides, 19
Alkali-silica reactivity, 29, 32
American Association of State Highway
and Transportation Officials, 4
American Concrete Institute (ACI)
ACI 211.1, 8,9, 12, 16, 24, 33
exposure definitions, 8-9
ACI 211.2, 12, 16
ACI 214.4R-03, 102
ACI 214R, 100
ACI 225 R-99, 19
ACI 228.1R-95, 102
ACI 301-99, 1, 11, 14, 17, 24, 39, 95
ACI 305R, 74
ACI 306R, 72
calcium chloride use, 47
ACI 318-02, 20, 22, 26, 95, 100, 101,
102, 104

127

Wwww.astm.org

MNL49-EB/Jan. 2005

certified testing technicians, 89, 92
concrete field testing, 89, 93, 99
concrete laboratory testing, 89

referenced standards, 3-4

Arbitration

panel
composition, 106
engineers, 106
selection process, 106

process, Uniform Arbitration Act, 107

strength requirement failure, 106

Aspdin, J., 18

ASTM Standard Specifications for Ready
Mixed Concrete (1935), 117126

ASTM standards

A 820, 32

C 31/C 31M, 3, 67, 84,99, 113

C 33,1, 8, 14, 19, 23-25, 27

C 39/C 39M, 3, 84, 100

C 42/C 42M, 102

C 88,24

C 109/C 109M, 25

C 125,13,25

C 127, 112

C 136, 109

C 138/C 138M, 5, 6, 7, 11, 37, 83, 85,

94, 99, 110

C 143/C 143M, 3, 8, 33, 87, 94, 99

C 150, 13, 14, 18, 19-20, 22, 23, 44

C 172, 3,5, 6, 40, 67, 69, 76, 87, 92,

93, 96, 99, 109

C 173/C 173M, 37, 85, 99

C 191, 25

C 231, 37,94, 97, 99, 109, 110

C 260, 13, 15, 21, 30, 79

C 330, 14, 23, 24

C 494/C 494M, 13, 15, 31, 32, 72

C 511, 3,99

C 566, 44

C 567, 10-11

C 595, 13, 14, 21-23

C 618, 13, 22, 28-29, 79

C 637, 23, 24-25

C 670, 100

C 672/C 672M, 27

C 685/C 685M, 41, 64

C 845, 32

C 979, 32

C 989, 13, 22, 30, 79

C 1017/C 1017M, 13, 15, 31

C 1064/C 1064M, 87, 88, 94, 99

C 1077, 88

C 1116, 32

C 1157, 1, 13, 14, 18, 23

C 1240, 13, 30

D 75,24

D 516, 26

referenced standards, 3-4
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B

Bacteriocidal admixtures, 32
Bagged cement, 43, 44
Batch characteristics, 110-113
Batch mass, 44
Batch moisture, 45
Batch plant
aggregate discharge, 51
bin compartments, 51
central mix, 76
computer control, aggregate, 52
indicators, operator access, 52-53
mixing methods, 64
central-mixed concrete, 64-66
shrink-mixed concrete, 64, 68
truck-mixed concrete, 64, 68—69
mixture proportion information, 16—
17

National Ready Mixed Concrete
Association certification program,
54, 55
scales, 52, 53
accuracy, 53-54
calibration test weights, 54
indicators, 54
preventive maintenance, 54
sensitivity, 54
specification, 51-55
water measurement, added, 54
calibrated tanks, 54
measuring devices, 54
weigh hopper, 51-53
vibrator, 52
Batch ticket information, 78-82
admixtures information, 79-80
aggregate information, 80-81
cement information, 79
certification information, 78-79, 81-82
fiber reinforcement information, 80
mandatory, 78
pozzolans information, 79
slag information, 79
shlurry, recycled, information, 80
water information, 78, 79, 80
Batch variation determination, 109
Batching accuracy, 42
Batching devices, 41
Batching hopper, 41
Batching sequence, 61
Batching temperature, 73
Batching tolerances, 42, 43
Batching, volumetric C 685/C 685M, 41,
64
Bessel's correction, 104
Boyle’s law, 87
Building code requirements, ACI 318-02,
20, 22, 26, 95, 100, 101, 102, 104
Bureau of Reclamation, 109
Concrete Manual, 4, 5, 74, 110

C

C,A, 19
C,AF, 19
Calcium-aluminate cements, 32
Calcium chloride, 74
flaked, admixture, 46—47
dosage calculations, 47, 49
Calcium oxide, 19
Calcium silicates, 18
Calcium sulfate, 19
Calibration, 45
scale test weights, 54
Carbon content, Class “F” fly ash, 29

Cement
bagged, 43
partial, 44
batch/delivery ticket information, 79
blast-furnace slag, 21
Cement, calcium-aluminate, 32
Cement content, 14
minimum, 16
Cement, hydraulic
C 109/C 109M, 25
C 219, 18
C 511, 3, 99
C 845, 32
C 1157, 1,13, 14, 18, 23
Option R, 23
Type GU, 23
Type HE, 23
Type HS, 23
Type LH, 23
Type MH, 23
Type MS, 23
performance requirements, 23
selection and use, ACI 225 R-99, 19
Cement, hydraulic, blended, 21
C 595, 13, 14, 18, 21-23
Type IP, 22
Type I (PM), 22
Type IS, 21
Type 1 (SM), 22
Type P, 22
Type S, 22
Cement materials
argillaceous, 19
calcarious, 19
Cement, portland, 18-23
C 150, 13, 14, 18, 19-20, 22, 23, 24
C 150 classifications
air entrained, 21
Type I, 19-20
Type 1 (PM), 22
Type 11, 20
Type I/11, 20
Type III, 20
Type 1V, 20
Type V, 20
C,A, 18,19, 20, 74
C,S, 18, 19
C:S, 18, 19, 20, 74
general construction, 20, 22
general purpose, 19
hydration, low heat of, 20
modified, 22
origin, 18
pozzolan modified, 22
slag modified, 22
Cement scales, 41
Cement weigh hoppers, 41
Cementitious mineral admixtures, 41, 49
Certification information
batch/delivery ticket, 78-79, 81-82
proportions, 16-17
Certification, ACI technicians, 89, 93, 99
Certification, test information, 13
Chloride ion measurement, 49
Chlorides, 26
Coal, 28, 29
Coloring admixtures
C 979, 32
Compacting sample, slump test, 33
compliance testing, 92-94
certified testing technicians, 89, 92, 96
specification, 17
Compression test
C 39/C 39M, 3, 84, 100
Compressive strength, 9, 11-12, 16, 102,
113
C 109/C 109M, 25

sampling, 60

Computer controlled batching, 52

Concrete Plant Manufacturers Bureau,
41, 44, 53, 56, 64

Consistency, mixture, 8

Construction cement, general, 20

Cores, drilled, 102

Covers, nonagitating transportation
equipment, 76

C,S, 18,19

C.S, 18, 19

Curing, 12, 100

D

Deicing salts, 8-9
C 672/C 672M, 27

Delivery ticket information, 78-82, 101
admixtures information, 79-80
aggregate information, 81
cement information, 79

certification information, 78-79, 81-82

fiber reinforcement information, 80

mandatory, 78

pozzolans information, 79

slag information, 79

slurry, recycled, information, 80

water information, 78, 79, 80
Density

C 127,112

C 138/C138M,5,6,7, 11, 85,94, 110

determination of, 5-7, 111

mortar, 109, 112

relative, 16

structural lightweight concrete, 10

testing procedures, 11
Discharge

completion, 70, 71

mixer structure, 65

sampling point, 62, 67, 69, 77
Dispensers, admixture, 49
Durability, 6, 12, 16, 23

E
Exposure, definition, 8-9
F

Fiber reinforcement batch/delivery
ticket information, 80
Flexural strength (beams) specimens,
101
Flowing concrete, 31
Fly ash
C 618, 13, 22, 28-29
Class “C", 28-29
Class “F”, 29
carbon content, 29
Foaming agents, 32
Footnotes and notes, use in C 94/C
94M, 2
Freeze-thaw cycle
conditions, 21, 37
considerations, 7-10
aggregates and, 24
freeze-thaw resistance, 8-9

G

Geographic area, effect on materials
specification, 18

German Commission for Reinforced
Concrete, 27

Grading, 16

Ground granulated blast furnace slag
(GGBF), 14, 21-23, 30, 104



C 989, 13, 22, 30, 79
permeability, 22
Gypsum, 19
H

Hydration, heat of, 19, 20, 23
Hydration, rate of, 19

I

Ice, measurement, 46
Inspection, 83, 92

Johnson, L. C., 18
K

Kaolinite, 19, 29
Keywords, C 94/C 94M, 108

L

Lime, 28

Limestone, 19
Lithium-based additives, 32
Load cell, 42, 49

M
Magnesium sulfate, 88
Manufacturer
defined, 2

responsibility, 1, 10-17
information statement for
purchaser, 13
term use, 2
Mass, 10-11, 13, 16
aggregate, 81
determining, 5-7, 41-45, 52, 60
determining, admixtures, 46-47
determining, aggregates, 44-45
mass per unit volume
C 138/C138M, 5,6, 7, 11, 37, 83,
85, 94, 99, 109, 110
mix methods and, 64
Measurement units used, 2
Metakaolin, 29-30
Mixers, 56-63
blade wear, 62, 63
buildup, 63
central-mixed concrete, 64
described, 56
discharge drums, 56
discharge rate, 69
drum revolution, 71
recording, 59-60
inspection, 62
National Ready Mixed Concrete
Association, 57
mixing time, minimum, 66
performance tests, 66, 67
placard information, 56-60
drum capacity, 56-57, 60
drum volume, 56-57, 59, 60
mixing speed, 56-57
sampling, 60, 61, 66
stationary, 56, 64
capacity, 56
central mixing, 56, 66
speed, 56
types, 65
Truck Mixer Manufacturers Bureau,
57

uniformity, charging effects on, 61
uniformity, performance test, 61
Mixing methods
central-mixed concrete, 64-66
shrink-mixed concrete, 64, 68
truck-mixed concrete, 64, 68-69
Mixing time, minimum, 66
Mixture proportions
disclosure, 13, 16
manufacturer responsibility for, 10-17
purchaser responsibility for, 8-17
Mixture types
central-mixed concrete, 64-66
shrink-mixed concrete, 64, 68
truck-mixed concrete, 64, 68-69
Moist cabinets and rooms
C 511, 3,99
Moisture content
see Water
Mortar cubes, 25
Mortar, unit weight, 112

N

National Institute of Standards and
Technology (NIST), Handbook 44
on Weights and Measures, 53
National Ready Mixed Concrete
Association, 27, 57, 61, 68
blade wear, 63
Plant Certification program, 54, 55,
61, 76, 83
Nonagitating equipment, 65, 76-77
covers, 76
discharge gate, 76
test requirements, 77
Non-chloride accelerators, 47
Notes and footnotes, use in C 94/C 94M,
2

o

Ordering information, 8-17
manufacturer responsibility, 10-17
purchaser responsibility, 8-17

P

Pavements, 19
Performance aspects, hydraulic cement
C 1157, 23
Plant inspection, 83
access, 83
National Ready Mixed Concrete
Association Plant Certification
Checklist, 83
sampling by inspector, 83
Polymer modifiers, 32
Polypropylene
C 1116, 32
admixture, 46
Portland cement
see Cement, portland
Portland Cement Association
Design and Control of Concrete
Mixtures, 73
U.S. and Canadian Portland Cement
Industry Plant Summary, 21
Potassium oxide, 19
Powdered admixtures, measuring, 46
Pozzolans, 13, 22
batch/delivery ticket information, 79
C 618, 13, 22, 28
Class “N”, 29
rice-husk ash, 30
Precision and bias statements
C 670, 100

INDEX 129

Producer, term use in C 94/C 94M, 2
Pump line, 38
Pumping aids, 32
Purchase, basis of, 5-7
Purchaser
identified, 2
rights, 1
responsibility, 10-12, 14, 15
material specification, 18
quality assurance testing, 17
Purchasing method, concrete, 5
mass, 5-6

R

Radiation shielding concrete, 24
aggregates for
C 637, 24
Referenced documents list, 3-4
Roll-a-meter test, 97
C 173, 37, 85, 99

S

Sampling, 66-67, 69-70, 92-98
C 172, 3,5, 6, 40, 67, 69, 76, 87, 92,
93, 96, 99, 109
hand, 70
integrity, 70
procedure example, 67
representative, 93-94
truck mixed concrete tests, 60, 62
Sand, 27
Scales
accuracy, 43, 53-54
National Ready Mixed Concrete
Association program, 55
calibration, test weights, 54
hoppers, 44
indicators, 54
preventive maintenance, 54
sensitivity, 54
Scaling, 8
C 672/C 672M, 27
Scope, C 94, 1-2
Shrinkage-compensating expansive
cements, 32
Sieve analysis, 16
Silica fume, 79
C 1240, 13, 30
Silt, 27
Slab on grade variation, effects of, 7
Slabs, interior, 1914, 21-23, 30, 104
Slag, 14, 21-22, 104
batch/delivery ticket information, 79
C 989, 13, 22, 30, 79
Slump, 31, 32, 70-71, 96-98
C 143/C 143M, 3, 8, 33, 87,94, 99
standard deviation, 34
control, water management for, 34
flow, 33
heat effects on, 74
nominal, 35
responsibility, 36, 39
temperature effects on, 35
tests, 61, 76-77, 95, 111
tolerances in, 33-36
measurement of, 8
Slurry, 27
recycled, batch/delivery ticket
information, 80
wash water and, 28
Sodium sulfate, 88
Specific gravity, 16
Specification, defined, 1
Specimens
C 31/C 31M, 3, 67, 84, 99, 113
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C 42/C 42M, 102
cores, 102
ACI 214.4R-03, 102
cylinders, 12, 14, 84, 90, 99, 101-102,
113
flexural strength (beams), 99, 101
mortar cubes, 25
Standard deviation, 103-104
variables, 104
Standard test weights, 53-54
Standards, 53
see ASTM standards
see also specific groups
Steel fibers
A 820, 32
C 1116, 32
Strength, 99-105
applied, 101
C 31/C31M, 99
changes with entrained air, 9
compressive, 9, 11-12, 16, 102, 113
overdesign, 104
overdesign safety factor, 105
design, 12
estimated, ACI 228.1R-95, 102
field, 12
high early strength cement, 20
minimum cement content, relation
with, 16
requirements, failure to meet, 106-107
arbitration, 106
slump, relation with, 33
test result evaluation
ACI 214R, 100
tests, 14, 90, 95
Structural concrete
ACI 211.1, 8,9, 12, 16, 24
exposure definitions, 8-9
Structural lightweight concrete, 10
C 567, 10-11
Sulfate ion test
D 516, 26
Sulfate resistant cement, 20-22
C 88, 24
C 1157, 23
Supplementary cementitious materials
(SCM), 13-15, 28, 41, 46, 49, 74
C 1240, 13, 30
Supplier, term use in C 94/C 94M, 2

T

Temperature considerations, 95
C 1064/C 1064M, 87-88, 94, 99
cold weather, 72-73
delivery, 72-75
freezing and thawing, 7-10, 21, 24, 37
hot weather, 73-74
Terminology
C 125,13, 25
C 219, 18
Testing laboratory requirements
C 1077, 88
Thawing and freezing resistance, 8-10,
24
Time of set, 22, 23, 28, 29, 30, 46, 74
accelerating, 74
C 191, 25
weather effects on, 72-75
Transportation unit, 38
Tricalcium aluminate, 20
Truck Mixer Manufacturers Bureau, 57,
113
Turbine water meters, 45
calibration, 45

U

Uniform Arbitration Act, 107
Uniformity, 66, 110
batch variation determination, 109
sampling procedure, 67
shrink-mixed concrete, 68
truck-mixed concrete, 60-61, 68—69
U.S. and Canadian Portland Cement
Industry Plant Summary, 21
U.S. Geological Survey, 21

A"

Variance, 103-104

Vicat needle, 25

Voids, 9

Volume, concrete purchasing method, 5
changes, 7
mass to determine, 5-6

Water
additions, job site, 35, 71, 97
batch/delivery ticket information, 78,
79, 80
batch mixing, 25, 27, 45, 70
C 511, 99
chlorides, 26
computation, 15
content, 15, 16
durability and, 71
measurement, added, 54
calibrated tanks, 54
devices for, 54
meters, turbine, 45
pressures, 54
quality, 25
AASHTO T 26, 26
acceptance criteria, 25
reducers, 32
C 494/C 494M, 31-32
C 1017, 31-32
storage tanks, C 511, 3, 99
use of hot, 73
wash water, 25-28, 45, 46
clarified, 27
Weather
cold weather, 72-73
ACI 306R, 72
C 1064/C 1064M, 87-88, 94, 99
calcium chloride use, 47
cold weather protection, 20
delivery, 72-75
freezing and thawing, 7-10, 21, 24, 37
hot weather, 73-74
ACI 303R, 74
Weigh batchers, 44
Weigh hoppers, 51-53
vibrator, 52
Workability, 70

Y

Yield, concrete, determination of, 6-7
C 138/C 138M, 83, 85
relative, calculations, 6-7





