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	 Index
A
Abrasion resistance........................................ T 96
Abrasion test:

Los Angeles................................................. T 96
Absorption test:

coarse aggregate.................................T 85, T 96
fine aggregate.............................................. T 84

Acidity, alkalinity, pH.................................. T 200
Aggregate: (see also coarse or fine aggregate)

degradation................................................ T 113
effect on mortar strength............................. T 71
extracted, mechanical analysis.................... T 30
fine aggregate angularity........................... T 304
flat and elongated particles......................D 4791
fracture...................................................... T 335
friable particles.......................................... T 112
lightweight pieces..................................... T 113
material finer than 0.075 mm sieve............. T 11
moisture content........................................ T 255
organic impurities....................................... T 21
preparation for HMA mix design.............. T 724
reducing to testing size.............................. T 248
sampling.............................................. T 2, D 75
sieve analysis.............................................. T 27
splitting..................................................... T 248
unit weight...................................... T 19/T 19M

Aggregate degradation........................T 96, T 113
Aging, pressure..............................................R 28
Air content of:

concrete, gravimetric................................. T 121
portland cement mortar............................. T 137
pressure..................................................... T 152
self-compacting concrete ......................... T 818
volumetric................................................. T 196

Air permeability fineness............................. T 153
Alkali silica reaction.................................... T 303
Aqueous solutions........................................ T 200
Ash, paper....................................................D 586
Asphalt: (see bituminous materials)
Asphalt content............................................ T 308
Asphalt roofing materials..................T 228, T 229

specific gravity...............................T 228, T 229

B
Bark mulch................................................... T 123
Beams, concrete.....................T 177, T 802, T 808
Bending beam rheometer............................. T 313
Bitumen content................................... T 308, D 4
Bituminous materials:

ash content................................................ T 111
bending beam rheometer........................... T 313
distillation:

cut-back asphalt....................................... T 78
ductility............................................T 51, T 113
dynamic shear........................................... T 315
emulsions.................................................... T 59
flash and fire points, open cup..................... T 48
flash point:

tagliabue................................................... T 79
flexural creep............................................. T 313
float test....................................................... T 50
inorganic matter........................................ T 111
loss on heating............................................. T 47
melting joint and crack sealant...............D 5167
penetration................................................... T 49
percentage in mixtures.............................. T 308
pressure aging.............................................R 28
rheological properties.....................T 313, T 315
sampling...................................................... T 40
sofening point.............................................. T 53
soluable in organic solvents........................ T 44
specific gravity.................T 228, T 229, D 1298
supplier certification...................................QC 2
viscosity:

absolute.................................................. T 202
kinematic................................................ T 201
rotational................................D 4402, D 2196
saybolt...................................................... T 72

Bituminous roofing membranes..................... T 53
Bituminous mixtures:

aging............................................................R 30
air voids..................................................... T 269
asphalt binder content............................... T 308
coating and stripping................................. T 718
compaction................................................ T 312
cores...............................T 166, T 720, SOP 730
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density:
bulk specific gravity-compacted............ T 166
cores.................................................. SOP 730
maximum theoretical............................. T 209
nuclear.................................... TM 8, SOP 729
paraffin coated........................................ T 275
ramdom testing....................................... T 716

effect of water........................................... T 718
extraction................................................... T 164
ignition furnace......................................... T 308
ignition furnace calbration................... SOP 728
gyratory compaction................................. T 312
long-term aging...........................................R 30
maximum specific gravity......................... T 209
mix design:

aggregate preparation............................. T 724
mixing.................................................... T 726

moisture content........................................ T 329
moisture induced damage......................... T 718
nuclear density.......................... TM 8, SOP 729
preparation for HMA mix design.............. T 724
random Sampling...................................... T 716
recovery of asphalt.................................... T 170
reducing to testing size.............................. T 712
sampling.................................................... T 168
short-term aging..........................................R 30
specific gravity- compacted HMA............ T 166
splitting .................................................... T 712
stripping of................................................ T 718
superpave mix design........................... SOP 732
superpave volumertics......................... SOP 731
voids.......................................................... T 269

Bond strength, epoxy...................................C 882
Bond test joint sealants................................ T 412
Burst test....................................................D 3786

C
Calcium carbide gas pressure moisture tester........

T 217
Calibration............................................... SOP 728
Capillary rise of soils................................... T 610
California profilograph................................. T 807
Cement, hydraulic:

air content of mortar.................................. T 137
chemical analysis...................................... T 105
chloride ion............................................... T 260
compressive strength......................T 106, T 813

fineness:
air permeability...................................... T 153

grout flow cone.........................................C 939
latex compatibility.................................... T 313
normal consistency.................................... T 129
soundness.................................................. T 107
specific gravity.......................................... T 133
supplier certification...................................QC 1
time of setting:

gilore needles......................................... T 154
vicat needle............................................ T 131

Chemical analysis of hydraulic cement....... T 105
Chloride permeability of concrete............... T 277
Chloride, water soluble..............................C 1218
Classification (standards)................. T 59, D 2487
Clay gel absorption....................................D 2007
Clay lumps in aggregate............................... T 112
Cleveland open cup........................................ T 48
Coarse aggregate:........................................... T 96

clay lumps................................................. T 112
flat and elongated....................................D 4791
fracture...................................................... T 335
lightweight particles.................................. T 113
Los Angeles abrasion test............................ T 96
material finer than 0.075 mm sieve............. T 11
sampling........................................................ T 2
sieve analysis...................................T 27, T 601
specific gravity and absorption................... T 85
unit weight.................................................. T 19

Coating of bituminous aggregate mixtures:
paraffin for specific gravity test................ T 275

Coatings....................................................... T 244
Coating, ferrous base.................................D 1186
Cohesive soil, compressive strength............ T 208
Cohesive soils.............................................. T 297
Compacted hot mix asphalt............... TM 8, T 729
Compaction and density of soil..........T 99, T 180, 

T 606
Compaction of bituminous mixtures............ T 112
Compost....................................................... T 420
Compressive strength:

cohesive soil.............................................. T 208
concrete:

molded specimens.................................... T 22
specimens taken from hardened concrete.T 24

epoxy resins..............................................D 695
fine aggregate.............................................. T 71
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hydraulic cement............................T 106, T 813
unconfirmed cohesive:

rock......................................................D 2938
soil.......................................................... T 208

Concrete
air content:

gravimetric............................................. T 121
pressure.................................................. T 152
self-compacting...................................... T 818
volumetric.............................................. T 196

alkali-silica reaction.................................. T 303
beams..................................T 177, T 802, T 808
chloride ion, total...................................... T 260
chloride ion, water soluble......................C 1218
chloride permeability................................ T 277
consistency................................................ T 119
cores.......................................................... T 810
curing materials......................................... T 814
density....................................................... T 810
flexural strengths:

center point loading................................ T 177
speciment taken from hardened concrete.T 24
third point loading..............T 97, T 177, T 802

joint sealers, hot poured..... D 5329, T 48, T 412
joint sealers, two component rubber......... T 412
light weight...............................................C 495
molded specimens....................................... T 22
preparation of specimens:

capping................................................... T 231
in the field................................................ T 23
in the laboratory..................................... T 126
self compacting...................................... T 819

rebound hammer determination................C 805
slump......................................................... T 119
sampling......................................... T 141, TM 2
self compacting:

air content............................................... T 818
cylinder.................................................. T 819

splitting tensile strength............................ T 198
temperature............................................... T 310
time of setting........................................... T 197
weight per cubic foot................................ T 121
yield........................................................... T 121
self consolidating concrete......................C 1611

J-Ring...................................................C 1621
slump flow............................................C 1611

Cone penetration of lubricating grease........ T 217
Conflict monitor test.................................... T 423
Consistency.................................................... T 49
Consistency, normal, of hydraulic cement.... T 59, 

T 129
Consolidation............................................... T 297
Consolidation properties of soils................. T 216
Constant head testing................................... T 215
Core:

concrete..................................................... T 810
HMA............. T 166, T 720, SOP 730, SOP 734

Cutback asphalts............................................ T 78
Cyclic segregation................................... SOP 733
Cylinders, compressive strength of concrete.T 22
Curing materials........................................... T 814

D
Deformation................................................. T 297
Degradation......................................T 113, T 131,
Delivery...............................................T 40, T 168
Demulsibility................................................. T 59
Density. TM 8, T 228, T 229, T 310, SOP 615, 

SOP 72
Density and compaction of soil..........T 99, T 180, 

T 606
Density:

cores..................................................... SOP 730
HMA..........................................................TM 8
randon numbers......................................... T 716

Density of paint..........................................D 1475
Density of soil in-place:  

nuclear soils..............................T 310, SOP 615
Determination of bitumen.............................. T 44
Directional reselectance............................... T 314
Displacement method................................... T 229
Distillate fuels................................................ T 55
Distillation (general).............................T 55, T 78
Distillation:

cut-back asphalt.......................................... T 78
emulsions.................................................... T 59

Disturbed soil samples, preparation:
dry method.................................................. T 87

Drainage....................................................... T 297
Ductility of bituminous materials.......T 51, T 113
Dynamic shear............................................. T 315
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E
Elastic recovery .....................CAL 331, CAL 332
Electrical measurements.............................. T 200
Electrodes..................................................... T 200
Elongation...................................................... T 51
Elutriation test of aggregates......................... T 11
Embankment nuclear density.......T 310, SOP 615
Emulsified asphalts, test of............................ T 59
Environmental chamber test........................ T 425
Epoxy resins:

bond strength.............................................C 882
compressive strength.................................D 695

Extracted aggregates, mechanical analysis.... T 30

F
Falling weight deflections..........................D 4694
Family of curves.......................................... T 272
Ferrous base, coating.................................D 1186
Fiber Length................................................. T 126
Filler, mineral................................................. T 37
Fine aggregate:

angularity.................................................. T 304
absorption.................................................... T 84
clay lumps in............................................. T 112
elutriation.................................................... T 11
friable particles.......................................... T 112
lightweight material.................................. T 113
mortar strength............................................ T 71
organic impurities....................................... T 21
sampling........................................................ T 2
sieve analysis.............................................. T 27
specific gravity............................................ T 84
unit weight................................................... T19

Fineness of cement:
air permeability......................................... T 153

Fire point, bituminous materials.................... T 48
Fire testing..................................................... T 48
Flash point, bituminous materials:

cleveland open cup...................................... T 48
tagliabue...................................................... T 79

Flat and elongated aggregate particles.......D 4791
Flexural creep............................................... T 313
Flexural strength concrete:

center-point loading.................................. T 177
specimens taken from hardened concrete... T 24
third-point loading.................................... T 802

Float test, bituminous materials..................... T 50
Flow, hot melt joint sealant........................D 5329
Fracture........................................................ T 335
Freezing and thawing:

bituminous mixture................................... T 718
Friable particles............................................ T 112
Fuel oils.......................................................... T 72
Furol viscosity................................................ T 72

G
Galvanizing:

embrittlement............................................A 143
weight of coating......................................... T 65

Geotextiles:
apparent opening size..............................D 4571
burst test..................................................D 3786
conditioning.............................................. T 915
deterioration from ultraviolet light..........D 4355
geosynthestic reinforcement..................... T 925
grab breaking load...................................D 4632
puncture...................................................D 4833
sampling.................................................... T 914
sewen seams............................................D 1683
tear strength.............................................D 4533
thickness.................................................... T 923
water permeability..................................D 4491
wide width breaking load........................D 4595

Geosynthetic reinforcement......................... T 925
sampling..................................................D 4354

Glass electrodes........................................... T 200
Glass electrodes for pH determinations....... T 200
Granular soil......................................T 215, T 606
Grab breaking load.....................................D 4632
Gravel (see coarse aggregate)
Grout cubes.......................................T 106, T 813
Grout flow....................................................C 939
Gyratory compactor..................................... T 312

H
High float....................................................... T 50
Hydraulic cement (see cement)
Hydromulch................................................. T 127
Hot mix (see bituminous mixture)



WSDOT Materials Manual  M 46-01.16	 Page 5 of 8 
August 2013

	 Index

I
Identification of soils..................................D 2488
Illumination:

instrumental photometric.......................... T 257
photovolt reflectance................................. T 314
retroreslective............................................ T 257

Impact sampling tests................................... T 244
Ignition furnace:

calibration............................................ SOP 728
fineness....................................................D 1208
HMA mixture............................................ T 308
loss..........................................................D 1208

Inorganic matter in bituminous materials.... T 111

J
J-Ring (see concrete)
Joint sealants:

hot poured.......................... D 5329, T 48, T 412
two component rubber  ............................ T 412

Joint sealants - bond test.............................. T 412
Joint sealars for concrete.............................. T 187
Joint sealant, flow test................................D 5329

K
Kinematic viscosity (general)........................ T 72
Kinematic viscosity of asphalt..................... T 201

L
Lane markers, type 2.................................... T 427
Latex - cement compatibility....................... T 313
Latex nonvolatile content...........................D 4758
Latex paints, pH........................................... T 200
Leachate Sample.......................................... T 127
Length of concrete cores.............................. T 148
Lightweight concrete...................................C 495
Lighweight particles in aggregate................ T 113
Liquid limit.................................................... T 89
Longitudinal Joint Density...................... SOP 735
Long-term aging.............................................R 30
Loop Amplifying.......................................... T 427
Los Angeles abrasion..................................... T 96
Los Angeles test............................................. T 96
Loss on heating of asphalt compounds............D 6

M
Manufacturing processes....................T 40, T 168
Maximum dry density.............T 99, T 180, T 606,
Mechanical analysis:

aggregate.............................................T 27/T 11
extracted aggregate.............................T 27/T 11
mineral filter................................................ T 37
soil............................................................... T 88

Mechanical mixing....................................... T 162
Mechanical properties of steel fasteners...... T 606
Mechanical testing of steel...........................A 370
Melting joint and creack sealant................D 5167
Membrane, waterproofing............................ T 413
Metallic materials:

impact........................................................ T 244
Mineral filler:

mechanical analysis.................................... T 37
Miscibility...................................................... T 59
Mixing, mechanical of hydraulic cement..... T 162
Mixtures, bituminous (see bituminous mixtures)
Modulus of soils........................................... T 307
Moisture analysis......................................... T 217
Moisture content HMA................................ T 329
Moisture-density..........................T 310, SOP 615
Moisture-density relations:

soil:
5.5 lb rammer........................................... T 99
10 lb rammer.......................................... T 180

Mortar, cement:
length change............................................ T 168
mechanical mixing.................................... T 162
water soluable chloride...........................C 1218

Mulch, bark.......................................T 123, T 125

N
Normal consistency of hydraulic cement..... T 129
Nuclear methods:

density............T 310, TM 8, SOP 615, SOP 729

O
Oils................................................................. T 72
Open cup:

flash and fire points..................................... T 48
Organic impurities in sand............................. T 21
Organic matter in soils................................. T 267
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P
Package stability.......................................... T 200
Paint:

condition in container..................... FTMS 3011
density.....................................................D 1475
directional reflectance............................. E 1347
drying time........................ FTMS 4061, D 1640
fineness of dispersion of pigment...........D 1210
hiding power................................... FTMS 4122
infrared identification..............................D 2621
loss on ignition........................................D 1208
pigment content.........................D 3723, D 2371
viscosity....................................................D 562
volatiles...................................................D 2369
volume of nonvolatiles............................D 2697

Paraffin, coating of bituminous 
aggregate mixture...................................... T 275
pavement friction...................................... T 242

Particle charge test......................................... T 59
Parting compound........................................ T 816
Paving materials........................................... T 228
Penetration..................................................... T 49
Penetration, bituminous materials.................. T 49
Permeability................................................. T 215
Petroleum products:

water in........................................................ T 55
pH.............................................................. T 200
soils................................................T 288, T 417

Photovolt reflectance.................................... T 314
Pitches...............................................T 228, T 229
Plastic fines in:

aggregates and soils.................................. T 176
Plastic limit of soil......................................... T 90
Plastic pavement marking tape..................D 4505
Pore-water.................................................... T 297
Portland cement (see cement)
Pour point..................................................... T 187
Pouring temperature....................................... T 50
Power interruption test................................. T 424
Preparation of concrete specimens:

capping...................................................... T 231
in field......................................................... T 23
in laboratory.............................................. T 126
self compacting......................................... T 819

Preparation of disturbed soil samples for test:
dry method.................................................. T 87

Pressure aging................................................R 28

Pressure testing............................................ T 297
Profilograph, California............................... T 807
Pycnometer.......................................T 228, T 209

R
Random sampling........................................ T 716
Rebound hammer determination..................C 805
Recovery of asphalt........................................TP 2
Reflective materials and devices.... T 257, D 4956
Residue..................................................T 59, T 78
Resiliend modulus of soils........................... T 307
Resistance (R valve) of soil......................... T 611
Resistivity of soil..............................T 288, T 417
Retroreflectivity........................................... T 429
Reverse-flow viscometers............................ T 201
Ring-and-ball apparatus................................. T 53
Ring-and-ball method, bituminous materials.T 53
Road oil........................................................ T 201
Rolling thin film oven.................................. T 240
Rotational viscosity.......... T 316, D 4402, D 2196

S
Sampling:

aggregate....................................................... T 2
bituminous materials................................... T 40
bituminous mixtures.................T 168, SOP 734
concrete......................................................TM 2
fresh concrete............................................ T 141
gravel............................................................. T 2
geosynthetics...........................................D 4354
geotextiles, sampling................................. T 914
sand............................................................... T 2
slag................................................................ T 2
stone.............................................................. T 2
stone block.................................................... T 2

Sampling concrete/mortar/aggregates.............. T 2
Sand (see fine aggregate)
Sand equivalent test..................................... T 176
Saybolt-Furol viscometers....................T 59, T 72
Self compacting concrete:

air content.................................................. T 818
cylinders.................................................... T 819

Semi-solid materials....... T 40, T 49, T 168, T 228
Settlement...................................................... T 59
Sewen seams..............................................D 1683
Short-term aging............................................R 30
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Sieve analysis:
aggregate..................................................... T 27
bark Mulch................................................ T 123
extracted aggregate..................................... T 30
mineral filler................................................ T 37
soil....................................................T 88, T 601

Signal controlers....... T 421, T 422, T 423, T 424, 
T 425, T 427, T 428, SOP 429

Signs............................................................. T 257
Skid resistance............................................. T 242
Slag (see coarse aggregate)
Slump-self consolidating...........................D 1611
Slump test of concrete.................................. T 119
Softening point of bituminous material......... T 53
Soil permeability.......................................... T 215
Soils:

capillary rise.............................................. T 610
classification............................................D 2487
compaction and density correction for  
coarse particles............................................ T 99
consolidation properties............................ T 216
density in place.........................T 310, SOP 615
dry preparation for test................................ T 87
family of curves........................................ T 272
identification...........................................D 2488
liquid limit................................................... T 89
mechanical analysis.................................... T 88
moisture:

by calcium carbide method.................... T 217
by laboratory determination................... T 265

moisture-density relations: 5.5 lb rammer.. T 99
moisture-density relations: 10-lb rammer.T 180
nuclear.......................................T 310, SOP 615
organic matter........................................... T 267
permeability.............................................. T 215
pH.............................................................. T 289
plastic limit.................................................. T 90
plasticity index............................................ T 90
preparation for tests:

dry method............................................... T 87
sand equivalent test................................ T 176
specific gravity....................................... T 100
unconfined compressive strength........... T 208

resilient modulus of soils.......................... T 307
resistance (r-valve).................................... T 611
resistivity........................................T 288, T 417

Solid phase materials............................T 40, T 49
Solubility of bituminous materials................. T 44
Solvita test.................................................... T 420
Soundness test for:

hydraulic cement....................................... T 107
Portland cement........................................ T 107

Specific gravity:
bituminous materials......................T 228, T 229
bituminous mixtures...........T 166, T 209, T 275
coarse aggregate.......................................... T 85
fine aggregate.............................................. T 84
hydraulic cement....................................... T 133
maximum, for bituminous paving mixtures........
T 209
petroleum................................................D 1298
soil............................................................. T 100
tar.............................................................. T 228
water........................................................D 1424

Spike test...................................................... T 422
Splitting:

aggregate................................................... T 248
hot mix asphalt.......................................... T 712

Steel:
impact........................................................ T 244
mechanical testing.....................................A 370
testing........................................................ T 244

Stiffness of asphalt....................................... T 313
Stone: (see also coarse aggregate)

sampling........................................................ T 2
Storage stability............................................. T 59
Stormer viscosity.........................................D 562
Strength of mortar.............................T 106, T 813
Stress............................................................ T 297
Stripping of bituminous aggregate  

mixtures..........................................T 706, T 718
Superpave mix design............................. SOP 733
Superpave volumertics............................ SOP 731

T
Tar:

specific gravity.......................................... T 228
Tars................................................................. T 50
Tear strength, geotextiles...........................D 4533
Temperature tests..............................T 187, T 309
Tension Tensile) properties/tests.................... T 51
Thermoplastic insulation............................D 2633
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Time of setting:
cement, hydraulic:

gillmore needles..................................... T 159
vicat needle............................................ T 131

concrete..................................................... T 197
Traffic signal controllers.......T 421, T 422, T 423, 

T 424, T 425, T 427, T 428, SOP 429
Triaxial compression.................................... T 297
Type 2 lane markers..................................... T 426

U
Unconsigned compressure strength of soil  

rock............................................. T 208, D 2938
Uncrushed solid material............................... T 40
Unit weight of aggregate................................ T 19

V
Vacuum capillary viscometer....................... T 202
Vicuum testing............................................. T 297
Viscometers.............................T 59, T 202, D 562
Viscosity.........................T 59, T 72, T 202, D 562
Viscosity tests:

absolute..................................................... T 202
kinematic................................................... T 201
rotational....................... T 316, D 4402, D 2196
saybolt......................................................... T 72
stormer......................................................D 562

Volatile matter content................................... T 78
Voltage spike test......................................... T 422
Volumertic properties.............................. SOP 731

W
Washing test for aggregates........................... T 11
Water content........................................T 55, T 59
Water displacement test............................... T 229
Waterproofing membrane............................. T 413
Water penetration........................................... T 49
Water permeability.....................................D 4492
Water soluable chloride in concrete...........C 1218
Water, test for:

emulsions.................................................... T 59
petroleum products...................................... T 55
specific gravity........................................D 1427

Weight per cubic foot:
aggregates................................................... T 19

Wire, test for:
cross linked insulation...............................D 470
Thermoplastic insulation.........................D 2633
weight of coating......................................... T 65

Z
Zinc coating:

weight.......................................................... T 65
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