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 Contents

Procedure  
Number Owner

Field  
Use

In  
Manual Test Method

Aggregate
T 2 WSDOT   FOP for AASHTO for Standard Practice for Sampling Aggregates

T 11 AASHTO Materials Finer Than 0.075 mm (No. 200) Sieve in Mineral 
Aggregates by Washing

T 19 AASHTO   Bulk Density (“Unit Weight”) and Voids in Aggregate (Rodding Procedure 
Only) (Checklist Only)

T 21 AASHTO Organic Impurities in Fine Aggregates for Concrete
T 27 AASHTO Sieve Analysis of Fine and Coarse Aggregates
T 27/11 WSDOT   FOP for WAQTC/AASHTO for Sieve Analysis of Fine and 

Coarse Aggregates
T 37 AASHTO Sieve Analysis of Mineral Filler
T 71 AASHTO Effect of Organic Impurities in Fine Aggregate on Strength of Mortar
T 84 AASHTO Specific Gravity and Absorption of Fine Aggregates
T 85 AASHTO Specific Gravity and Absorption of Coarse Aggregates
T 96 AASHTO Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion 

and Impact in the Los Angeles Machine
T 113 WSDOT  Method of Test for Determination of Degradation Value

T 123 WSDOT   Method of Test for Bark Mulch

T 125 WSDOT  Determination of Fiber Length Percentages in Wood Strand Mulch

T 126 WSDOT  Determination of Fiber Length Percentages in Hydraulically-Applied 
Erosion Control Products

SOP 128 WSDOT   Sampling for Aggregate Source Approval

T 176 AASHT0 Plastic Fines in Graded Aggregates and Soils by Use of the 
Sand Equivalent Test

T 176 WSDOT   FOP for AASHTO for Plastic Fines in Graded Aggregates and 
Soils by Use of the Sand Equivalent Test

T 248 AASHT0 Reducing Field Samples of Aggregates to Testing Size
T 248 WSDOT   FOP for AASHTO for Reducing Samples of Aggregate to Testing Size

T 255 AASHTO Total Evaporable Moisture Content of Aggregate by Drying
T 255 WSDOT   FOP for AASHTO for Total Evaporable Moisture Content of Aggregate 

by Drying
T 288 AASHTO  Determining Minimum Laboratory Soil Resistivity (Checklist Only)

T 289 AASHTO Determining pH of Soil for Use in Corrosion
T 304 WSDOT   FOP for AASHTO for Uncompacted Void Content of Fine Aggregate

T 335 AASHTO Determining the Percentage of Fracture in Coarse Aggregate
T 335 WSDOT   FOP for AASHTO for Determining the Percentage of Fracture in Coarse 

Aggregate
T 417 WSDOT  Method of Test for Determining Minimum Resistivity and pH of Soil 

and Water
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T 716 WSDOT   Method of Random Sampling for Locations of Testing and 
Sampling Sites

D 4791 WSDOT   FOP for ASTM for Standard Test Method for Flat Particles, Elongated 
Particles, or Flat and Elongated Particles in Coarse Aggregate

Bituminous Cement
R 28 AASHTO Practice of Accelerated Aging of Asphalt Binder Using a Pressurized 

Aging Vessel
R 29 AASHTO Practice for Grading or Verifying the Performance Grade of an 

Asphalt Binder
T 40 AASHTO Sampling Bituminous Materials
T 40 WSDOT   FOP for WAQTC/AASHTO for Sampling Bituminous Materials

T 44 AASHTO Solubility of Bituminous Materials
R 47 AASHTO Standard Recommended Practice for Reducing Samples of Hot Mix 

Asphalt (HMA) to Testing Size
T 48 AASHTO Flash and Fire Points by Cleveland Cup
T 49 AASHTO Penetration of Bituminous Materials
T 50 AASHTO Float Test for Bituminous Materials
T 51 AASHTO Ductility of Bituminous Materials
T 53 AASHTO Softening Point of Bituminous (Ring and Ball Apparatus)
T 59 AASHTO Emulsified Asphalts
T 72 AASHTO Saybolt Viscosity
T 79 AASHTO Flash Point With Tag Open-Cup Apparatus for Use With Materials 

Having a Flash Less Than 93.3°C (200°F) 207
T 200 AASHTO pH of Aqueous Solutions With the Glass Electrode
T 201 AASHTO Kinematic Viscosity of Asphalts
T 202 AASHTO Viscosity of Asphalts by Vacuum Capillary Viscometer
D 217 ASTM Standard Test Methods for Cone Penetration of Lubricating Grease
T 228 AASHTO Specific Gravity of Semi-Solid Bituminous Material
T 240 AASHTO Effect of Heat and Air on a Moving Film of Asphalt Binder  

(Rolling Thin-Film Oven Test)
T 301 AASHTO Elastic Recovery Test of Asphalt Materials by Means of a Ductilometer
T 313 AASHTO Determining the Flexural Creep Stiffness of Asphalt Binder Using the 

Bending Beam Rheometer (BBR)
T 315 AASHTO Determining the Rheological Properties of Asphalt Binder Using 

a Dynamic Shear Rheometer (DSR)
T 316 AASHTO Viscosity Determination of Asphalt Binder Using Rotational Viscometer
SOP 318 WSDOT  Standard Operating Procedure for Melting of Flexible Bituminous 

Pavement Marker Adhesive for Evaluation
CAL 331 Caltrans Method of Test for Residue by Evaporation of Latex Modified 

Asphalt Emulsion
CAL 332 Caltrans Method of Test for Recovery From Deformation of Latex 

Modified Asphalt Emulsion Residue
T 426 WSDOT  Pull-Off Test for Hot Melt Traffic Button Adhesive

D 3111 ASTM Standard Test Method for Flexibility Determination of Hot-Melt Adhesives 
by Mandrel Bend Test Method
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Hot Mix Asphalt
TM 8 WAQTC   FOP for WAQTC for In-Place Density of Bituminous Mixes Using the 

Nuclear Moisture-Density Gauge
T 27/11 WSDOT   FOP for WAQTC/AASHTO for Sieve Analysis of Fine and 

Coarse Aggregates
R 30 AASHTO Practice for Short and Long Term Aging of Hot Mix Asphalt (HMA)
T 30 AASHTO Mechanical Analysis of Extracted Aggregate
T 166 AASHTO Bulk Specific Gravity of Compacted Asphalt Mixtures Using Saturated 

Surface-Dry Specimens
T 166 WSDOT   FOP for AASHTO for Bulk Specific Gravity of Compacted Hot Mix 

Asphalt Using Saturated Surface-Dry Specimens
T 168 AASHTO Sampling Bituminous Paving Mixtures
T 168 WSDOT   FOP for WAQTC/AASHTO for Sampling of Hot Mix Asphalt 

Paving Mixtures
T 209 AASHTO Theoretical Maximum Specific Gravity and Density of Hot Mix 

Asphalt (HMA)
T 209 WSDOT   FOP for AASHTO for Theoretical Maximum Specific Gravity and Density 

of Hot-Mix Asphalt Paving Mixtures
T 269 AASHTO Percent Air Void in Compacted Dense and Open Asphalt Mixtures
T 275 AASHTO Bulk Specific Gravity of Compacted Hot Mix Asphalt (HMA) Using 

Paraffin-Coated Specimen
T 308 AASHTO Determining the Asphalt Binder Content of Hot Mix Asphalt (HMA) by the 

Ignition Method
T 308 WSDOT   FOP for AASHTO for Determining the Asphalt Binder Content of Hot Mix 

Asphalt (HMA) by the Ignition Method
T 312 WSDOT   FOP for AASHTO for Preparing Hot-Mix Asphalt (HMA) Specimens 

by Means of the Superpave Gyratory Compactor
T 324 AASHTO  Standard Method of Test for Hamburg Wheel-Track Testing 

of Compacted Hot Mix Asphalt (HMA)
T 329 WSDOT   FOP for AASHTO for Moisture Content of Asphalt (HMA) by 

Oven Method
T 712 WSDOT   Standard Method of Reducing Hot Mix Asphalt Paving Mixtures

T 716 WSDOT   Method of Random Sampling for Locations of Testing and 
Sampling Sites

T 718 WSDOT  Method of Test for Determining Stripping of Hot Mix Asphalt

T 720 WSDOT  Method of Test for Thickness Measurement of Hot Mix Asphalt 
(HMA) Cores

SOP 723 WSDOT  Standard Operating Procedure for Submitting Hot Mix Asphalt 
(HMA) Mix Designs for Verification

T 724 WSDOT   Method of Preparation of Aggregate for Hot Mix Asphalt (HMA) 
Mix Designs

T 726 WSDOT   Mixing Procedure for Hot Mix Asphalt (HMA)

SOP 728 WSDOT   Standard Operating Procedure for Determining the Ignition Furnace 
Calibration Factor (IFCF) for Hot Mix Asphalt (HMA)

SOP 729 WSDOT   Standard Operating Procedure for Determination of the Moving Average 
of Theoretical Maximum Density (TMD) for HMA



Contents

Page 4 of 20 WSDOT Materials Manual M 46-01.20 
 January 2015

Procedure  
Number Owner

Field  
Use

In  
Manual Test Method

SOP 730 WSDOT   Standard Operating Procedure for Correlation of Nuclear Gauge 
Densities With Hot Mix Asphalt (HMA) Cores

SOP 731 WSDOT   Standard Operating Procedure for Determining Volumetric Properties of 
Hot Mix Asphalt

SOP 732 WSDOT   Standard Operating Procedure for Volumetric Design for Hot-Mix Asphalt 
(HMA)

SOP 733 WSDOT   Standard Operating Procedure for Determination of Pavement 
Density Differentials Using the Nuclear Density Gauge

SOP 734 WSDOT   Standard Operating Procedure for Sampling Hot Mix Asphalt 
After Compaction (Obtaining Cores)

SOP 735 WSDOT   Standard Operating Procedure for Longitudinal Joint Density

SOP 736 WSDOT  In-Place Density of Bituminous Mixes Using Cores

D 6931 ASTM  Standard Test Method for Indirect Tensile (IDT) Strength of Bituminous 
Mixtures

Cement
T 105 AASHTO Chemical Analysis of Hydraulic Cement
T 106 AASHTO Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or (50-

mm) Cube Specimens)
T 106 WSDOT   FOP for AASHTO for Compressive Strength of Hydraulic Cement 

Mortars (Using 2-in. or (50-mm) Cube Specimens)
T 107 AASHTO Autoclave Expansion of Portland Cement
T 129 AASHTO Normal Consistency of Hydraulic Cement
T 131 AASHTO Time of Setting of Hydraulic Cement by Vicat Needle
T 133 AASHTO Density of Hydraulic Cement
T 137 AASHTO Air Content of Hydraulic Cement Mortar
T 153 AASHTO Fineness of Hydraulic Cement by Air Permeability Apparatus
T 154 AASHTO Time of Setting of Hydraulic Cement by Gillmore Needles
T 162 AASHTO Mechanical Mixing of Hydraulic Cement Pastes and Mortars of 

Plastic Consistency
T 260 AASHTO Sampling and Testing for Chloride Ion in Concrete and Concrete 

Raw Materials
T 303 AASHTO Accelerated Detection of Potentially Deleterious Expansion of 

Mortar Bars Due to Alkali-Silica Reaction
T 313 WSDOT  Method of Test for Cement-Latex Compatibility

T 314 WSDOT  Method of Test for Photovolt Reflectance

T 413 WSDOT  Method of Test for Evaluating Waterproofing Effectiveness of Membrane 
and Membrane-Pavement Systems

D 562 ASTM Standard Test Method for Consistency of Paints Measuring Krebs 
Unit (KU) Viscosity Using a Stormer-Type Viscometer

T 813 WSDOT   Field Method of Fabrication of 2 in (50 mm) Cube Specimens 
for Compressive Strength Testing of Grouts and Mortars

T 814 WSDOT  Method of Test for Water Retention Efficiency of Liquid Membrane-
Forming Compounds and Impermeable Sheet Materials for 
Curing Concrete
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T 816 WSDOT  Method of Test for Parting Compound

C 939 WSDOT   FOP for ASTM for Flow of Grout for Preplaced-Aggregate Concrete 
(Flow Cone Method)

D 1475 ASTM Test Method for Consistency of Paints Test Method for Density of Paint, 
Varnish, Lacquer, and Related Products

D 4758 ASTM Test Method for Nonvolatile Contents of Latexes
Chemical

T 65 AASHTO Mass (Weight) of Coating on Iron and Steel Articles With Zinc or 
Zinc-Alloy Coatings

T 267 AASHTO Determination of Organic Content in Soils by Loss on Ignition
T 420 WSDOT   Test Method for Determining the Maturity of Compost (Solvita Test)

C 881 ASTM Standard Specification for Epoxy-Resin-Base Bonding Systems 
for Concrete

C 882 ASTM  Bond Strength (Diagonal Shear) (Checklist Only)

C 1218 ASTM Standard Test Method for Water-Soluble Chloride in Mortar 
and Concrete

D 1429 ASTM Standard Test Methods for Specific Gravity of Water and Brine
D 2628/ 
M 220

ASTM  Test for High and Low Temperature Recovery of Elastomeric Joint Seals 
for Concrete Pavements

D 5329 ASTM Standard Test Methods for Sealants and Fillers, Hot-Applied, for Joints 
and Cracks in Asphaltic and Portland Cement Concrete Pavements

D 7091 ASTM   Nondestructive Measurement of Thickness of Nonmagnetic Coatings on 
a Ferrous Base (Checklist Only)

Concrete
TM 2 WAQTC   FOP for WAQTC for Sampling Freshly Mixed Concrete

T 22 AASHTO Compressive Strength of Cylindrical Concrete Specimens
T 22 WSDOT   FOP for AASHTO for Compressive Strength of Cylindrical 

Concrete Specimens
T 23 AASHTO Making and Curing Concrete Test Specimens in the Field
T 23 WSDOT   FOP for AASHTO for Making and Curing Concrete Test Specimens 

in the Field
R 39 AASHTO Making and Curing Concrete Test Specimens in the Laboratory
T 71 AASHTO Effect of Organic Impurities in Fine Aggregate on Strength of Mortar
T 106 AASHTO Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or (50-

mm) Cube Specimens)
T 106 WSDOT   FOP for AASHTO for Compressive Strength of Hydraulic Cement 

Mortars (Using 2-in. or (50-mm) Cube Specimens)
T 119 AASHTO Slump of Hydraulic Cement Concrete
T 119 WSDOT   FOP for AASHTO for Standard Test Method for Slump of Hydraulic-

Cement Concrete
T 121 AASHTO   Density (Unit Weight), Yield and Air Content (Gravimetric) of Concrete 

(Checklist Only)
C 140 ASTM Standard Test Methods for Sampling and Testing Concrete Masonry 

Units and Related Units
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T 141 AASHTO Sampling Freshly Mixed Concrete
T 152 AASHTO Air Content of Freshly Mixed Concrete by the Pressure Method
T 152 WSDOT   FOP for WAQTC for Air Content of Freshly Mixed Concrete by the 

Pressure Method
T 177 AASHTO Flexural Strength of Concrete (Using Simple Beam With Center- 

Point Loading)
T 196 AASHTO  Air Content of Concrete (Volumetric Method) (Checklist Only)

T 197 AASHTO Time of Setting of Concrete Mixtures by Penetration Resistance
T 198 AASHTO Splitting Tensile Strength of Cylindrical Concrete Specimens
T 231 AASHTO Capping Cylindrical Concrete Specimens
T 231 WSDOT   FOP for AASHTO for Capping Cylindrical Concrete Specimens

T 260 AASHTO Sampling and Testing for Chloride Ion in Concrete and Concrete 
Raw Materials

T 277 AASHTO Electrical Indication of Concrete’s Ability to Resist Chloride 
Ion Penetration

T 309 AASHTO Temperature of Freshly Mixed Portland Cement Concrete
T 309 WSDOT   FOP for AASHTO for Temperature of Freshly Mixed Portland 

Cement Concrete
C 457 ASTM Standard Test Method for Microscopical Determination of Parameters of 

the Air-Void System in Hardened Concrete
C 495 ASTM Test Method for Compressive Strength of Lightweight Insulated Concrete
T 716 WSDOT   Method of Random Sampling for Locations of Testing and 

Sampling Sites
T 802 WSDOT   Method of Test for Flexural Strength of Concrete (Using Simple 

Beam With Center-Point Loading)
C 805 ASTM Test Method for Rebound Number of Hardened Concrete
C 805 WSDOT   Rebound Hammer Determination of Compressive Strength of Hardened 

Concrete
T 808 WSDOT   Method for Making Flexural Test Beams

T 810 WSDOT   Method of Test for Determination of the Density of Portland Cement 
Concrete Pavement Cores

T 812 WSDOT   Method of Test for Measuring Length of Drilled Concrete Cores

T 813 WSDOT   Field Method of Fabrication of 2 in (50 mm) Cube Specimens 
for Compressive Strength Testing of Grouts and Mortars

T 818 WSDOT  Air Content of Freshly Mixed Self-Compacting Concrete by the Pressure 
Method

T 819 WSDOT  Making and Curing Self-Compacting Concrete Test Specimens 
in the Field

C 939 ASTM Standard Test Method for Flow of Grout for Preplaced-Aggregate 
Concrete (Flow Cone Method)

C 939 WSDOT   FOP for ASTM for Flow of Grout for Preplaced-Aggregate Concrete 
(Flow Cone Method)

C 1218 ASTM Standard Test Method for Water-Soluble Chloride in Mortar 
and Concrete

D 1429 ASTM Standard Test Methods for Specific Gravity of Water and Brine
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C 1611 WSDOT   FOP for ASTM C 1611/C 1611M Standard Test Method for Slump 
Flow of Self-Consolidating Concrete

C 1621 WSDOT   FOP for ASTM C 1621/C 1621M Standard Test Method for Passing 
Ability of Self-Consolidating Concrete by J-Ring

Electrical and Traffic
IP 78-16 FHWA Signal Controller Evaluation
T 257 AASHTO Instrumental Photometeric Measurements of Retroreflectivie Material 

and Retroreflective
T 314 WSDOT  Method of Test for Photovolt Reflectance

T 421 WSDOT  Test Method for Traffic Controller Inspection and Test Procedure

T 422 WSDOT  Test Method for Traffic Controller Transient Voltage Test  
(Spike Test) Procedure

T 423 WSDOT  Test Method for Traffic Controller Conflict Monitoresting

T 424 WSDOT  Test Method for Traffic Controller Power Interruption Test Procedure

T 425 WSDOT  Test Method for Traffic Controller NEM and 170 Type Environmental 
Chamber Test

T 426 WSDOT  Pull-Off Test for Hot Melt Traffic Button Adhesive

T 427 WSDOT  Test Method for Loop Amplifier Testing Procedure

T 428 WSDOT  Test Method for Traffic Controller Compliance Inspection and 
Test Procedure

SOP 429 WSDOT  Methods for Determining the Acceptance of Traffic Signal 
Controller Assembly

T 429 WSDOT   Retroreflectance of Newly Applied Pavement Marking Using 
Portable Hand-Operated Instruments

D 470 ASTM Test Method for Crossedlinked Insulation and Jackets for Wire 
and Cable

DMCT 700 ATSI Manual on Signal Controller Evaluation
PCMZ 
2000

TS Manual on Signal Controller Evaluation

D 2633 ASTM Standard Test Methods for Thermoplastic Insulations and Jackets 
for Wire and Cable

D 4956 ASTM Standard Specification for Retroreflective Sheeting for Traffic Control
D 7585 ASTM Standard Practice for Evaluating Retroreflective Pavement Markings 

Using Portable Hand-Operated Instruments
TS1 NEMA Signal Controller Evaluation Geotechnical – Soils

Geotechnical – Soils
R 58 AASHTO Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
T 88 AASHTO Particle Size Analysis of Soils
T 89 AASHTO Determining the Liquid Limit of Soils
T 90 AASHTO  Determining the Plastic Limit and Plasticity Index of Soils 

(Checklist Only)
T 99 AASHTO   Moisture-Density Relations of Soils Using a 5.5 lb (2.5 kg) Rammer and 

a 12 in (305 mm) Drop Checklist
T 100 AASHTO Specific Gravity of Soil
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T 180 AASHTO   Moisture-Density Relations of Soils Using a 10 lb (4.54 kg) Rammer and 
an 18 in (457 mm) Drop Checklist

T 208 AASHTO Unconfined Compressive Strength of Cohesive Soil
T 215 AASHTO Permeability of Granular Soils (Constant Head)
T 216 AASHTO One-Dimensional Consolidation Properties of Soils
T 217 WSDOT   FOP for AASHTO for Determination of Moisture in Soils by Means 

of a Calcium Carbide Gas Pressure Moisture Tester
T 224 AASHTO Correction for Coarse Particles in the Soil Compaction Test
T 236 AASHTO Direct Shear Test of Soils Under Consolidated Drained Conditions
T 265 AASHTO  Laboratory Determination of Moisture Content of Soils

T 296 AASHTO Unconsolidated, Undrained Compressive Strength of Cohesive 
Soils in Triaxial Compression

T 297 AASHTO Consolidated, Undrained Triaxial Compressive Test on Cohesive 
Soils Shear

D 2487 ASTM Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

D 2488 ASTM Practice for Description and Identification of Soils (Visual-Manual 
Procedure)

D 4186 ASTM Standard Test Method for One-Dimensional Consolidation Properties of 
Saturated Cohesive Soils Using Controlled-Strain Loading

D 4644 ASTM Standard Test Method for Slake Durability of Shales and Similar 
Weak Rocks

T 501 WSDOT  Test Method to Determine Durability of Very Weak Rock

D 5084 ASTM Standard Test Methods for Measurement of Hydraulic Conductivity 
of Saturated Porous Materials Using a Flexible Wall Permeameter

D 5311 ASTM Standard Test Method for Load Controlled Cyclic Triaxial Strength of Soil
D 5731 ASTM Standard Test Method for Determination of the Point Load Strength 

Index of Rock and Application to Rock Strength Classifications
D 6467 ASTM Standard Test Method for Torsional Ring Shear Test to Determine 

Drained Residual Shear Strength of Cohesive Soils
D 6528 ASTM Standard Test Method for Consolidated Undrained Direct Simple Shear 

Testing of Cohesive Soils
D 7012 ASTM  Standard Test Method for Unconfined Compressive Strength of Intact 

Rock Core Specimens
Geotextile and Steel

A 143 ASTM Standard Practice for Safeguarding Against Embrittlement of 
Hot-Dip Galvanized Structural Steel Products and Procedure for 
Detecting Embrittlement

T 244 AASHTO Mechanical Testing of Steel Products
A 370 ASTM Standard Test Methods and Definitions for Mechanical Testing of 

Steel Products
F 606 ASTM Mechanical Properties: Steel Fasteners
T 914 WSDOT   Practice for Sampling of Geosynthetic Material for Testing

T 915 WSDOT  Practice for Conditioning of Geotextiles for Testing
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T 923 WSDOT  Thickness Measurement of Geotextiles

T 925 WSDOT  Standard Practice for Determination of Long-Term Strength for 
Geosynthetic Reinforcement

T 926 WSDOT  Geogrid Brittleness Test

D 1683 ASTM Sewen Seams (Geotextiles)
D 3786 ASTM Burst Test (Geotextiles)
D 4355 ASTM Standard Test Method for Deterioration of Geotextiles From Exposure 

to Ultraviolet Light and Water (Xenon-Arc Type Apparatus)
D 4491 ASTM Water Permeability (Geotextiles)
D 4533 ASTM Tear Strength (Geotextiles)
D 4354 ASTM  Standard Practice for Sampling of Geosynthetics for Testing

D 4595 ASTM Wide Width Breaking Load (Geotextiles)
D 4632 ASTM Grab Breaking Load (Geotextiles)
D 4751 ASTM Apparent Opening Size (Geotextiles)
D 4833 ASTM Puncture (Geotextiles)

Paint
D 185 ASTM Standard Test Methods for Coarse Particles in Pigments, Pastes, 

and Paints
T 314 ASTM Method of Test for Photovolt Reflectance
D 562 ASTM Standard Test Method for Consistency of Paints Measuring Krebs 

Unit (KU) Viscosity Using a Stormer-Type Viscometer
D 1208 ASTM Method for Determination of Loss on Ignition
D 1210 ASTM Standard Test Method for Fineness of Dispersion of Pigment-Vehicle 

Systems by Hegman-Type Gage
D 1475 ASTM Test Method for Density of Paint and Related Products
D 2244 ASTM Standard Practice for Calculation of Color Tolerances and Color 

Differences From Instrumentally Measured Color Coordinates
D 2369 ASTM Method for Determination of Volatile and Nonvolatile Content 

(Ordinary Laboratory Oven)
D 2371 ASTM Standard Test Method for Pigment Content of Solvent-Reducible Paints 

(Centrifuge)
D 2621 ASTM Standard Test Method for Infrared Identification of Vehicle Solids 

From Solvent-Reducible Paints
D 2697 ASTM Standard Test Method for Volume Nonvolatile Matter in Clear or 

Pigmented Coatings
3011 FTMS Method for Determination of Condition in Container
D 3723 ASTM Standard Test Method for Pigment Content of Water Emulsion Paints by 

Temperature Ashing
4053 FTMS Method for Determination of Nonvolatile Vehicle Content
4061 FTMS Method for Determination of Drying Time (Oil-Based Paints)
4122 FTMS Method for Determination of Hiding Power (Contrast Ratio)
D 4505 ASTM Standard Specification for Preformed Plastic Pavement Marking Tape for 

Extended Service Life Pavement Soils
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Pavement Soils
T 242 AASHTO Frictional Properties of Paved Surfaces Using a Full-Size Tire
T 272 AASHTO Family of Curves – One Point Method
T 272 WSDOT   FOP for AASHTO for Family of Curves – One Point Method

T 307 AASHTO  Determining the Resilient Modulus of Soils and Aggregate Materials

T 310 WSDOT   FOP for AASHTO for In-Place Density and Moisture Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow Depth)

T 606 WSDOT  Method of Test for Compaction Control of Granular Materials

T 610 WSDOT  Method of Test for the Capillary Rise of Soils

SOP 615 WSDOT   Determination of the % Compaction for Embankment & Untreated 
Surfacing Materials Using the Nuclear Moisture-Density Gauge

T 807 WSDOT   Method of Operation of California Profilograph and Evaluation of Profiles

D 4694 ASTM Test Method for Deflections With Falling-eight Type Impulse Load Device

Standard Practice
QC 1 WSDOT  Standard Practice for Cement Producers/Importers/Distributors 

That Certify Portland Cement and Blended Hydraulic Cement
QC 2 WSDOT  Standard Practice for Asphalt Suppliers That Certify Performance 

Graded and Emulsified Asphalts
QC 3 WSDOT  Quality System Laboratory Review

QC 4 WSDOT  Standard Practice for Fly Ash Producers/Importers/Distributors 
That Certify Fly Ash

QC 5 WSDOT  Standard Practice for Ground Granulated Blast-Furnace Slag 
Producers/Importers/Distributors That Certify Ground Granulated 
Blast-Furnace Slag

QC 6 WSDOT  Annual Prestressed Plant Review and Approval Process

QC 7 WSDOT  Annual Precast Plant Review and Approval Process

Numerical Order
QC 1 WSDOT  Standard Practice for Cement Producers/Importers/Distributors 

That Certify Portland Cement and Blended Hydraulic Cement
QC 2 WSDOT  Standard Practice for Asphalt Suppliers That Certify Performance 

Graded and Emulsified Asphalts
QC 3 WSDOT  Quality System Laboratory Review

QC 4 WSDOT  Standard Practice for Fly Ash Producers/Importers/Distributors 
That Certify Fly Ash

QC 5 WSDOT  Standard Practice for Ground Granulated Blast-Furnace Slag 
Producers/Importers/Distributors That Certify Ground Granulated 
Blast-Furnace Slag

QC 6 WSDOT  Annual Prestressed Plant Review and Approval Process

QC 7 WSDOT  Annual Precast Plant Review and Approval Process

TS1 NEMA Signal Controller Evaluation Geotechnical – Soils
T 2 WSDOT   FOP for AASHTO for Standard Practice for Sampling Aggregates

TM 2 WAQTC   FOP for WAQTC for Sampling Freshly Mixed Concrete

TM 8 WAQTC   FOP for WAQTC for In-Place Density of Bituminous Mixes Using the 
Nuclear Moisture-Density Gauge
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T 11 AASHTO Materials Finer Than 0.075 mm (No. 200) Sieve in Mineral 
Aggregates by Washing

E 18 ASTM Standard Test Methods for Rockwell Hardness of Metallic Materials
T 19 AASHTO   Bulk Density (“Unit Weight”) and Voids in Aggregate (Rodding Procedure 

Only) (Checklist Only)
T 21 AASHTO Organic Impurities in Fine Aggregates for Concrete
T 22 AASHTO Compressive Strength of Cylindrical Concrete Specimens
T 22 WSDOT   FOP for AASHTO for Compressive Strength of Cylindrical 

Concrete Specimens
T 23 AASHTO Making and Curing Concrete Test Specimens in the Field
T 23 WSDOT   FOP for AASHTO for Making and Curing Concrete Test Specimens 

in the Field
T 27 AASHTO Sieve Analysis of Fine and Coarse Aggregates
T 27/11 WSDOT   FOP for WAQTC/AASHTO for Sieve Analysis of Fine and 

Coarse Aggregates
R 28 AASHTO Practice of Accelerated Aging of Asphalt Binder Using a Pressurized 

Aging Vessel
R 29 AASHTO Practice for Grading or Verifying the Performance Grade of an 

Asphalt Binder
R 30 AASHTO Practice for Short and Long Term Aging of Hot Mix Asphalt (HMA)
T 30 AASHTO Mechanical Analysis of Extracted Aggregate
T 37 AASHTO Sieve Analysis of Mineral Filler
R 39 AASHTO Making and curing Concrete Test Specimens in the Laboratory
T 40 AASHTO Sampling Bituminous Materials
T 40 WSDOT   FOP for WAQTC/AASHTO for Sampling Bituminous Materials

T 44 AASHTO Solubility of Bituminous Materials
R 47 AASHTO Standard Recommended Practice for Reducing Samples of Hot Mix 

Asphalt (HMA) to Testing Size
T 48 AASHTO Flash and Fire Points by Cleveland Cup
T 49 AASHTO Penetration of Bituminous Materials
T 50 AASHTO Float Test for Bituminous Materials
T 51 AASHTO Ductility of Bituminous Materials
T 53 AASHTO Softening Point of Bituminous (Ring and Ball Apparatus)
R 58 AASHTO Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
T 59 AASHTO Emulsified Asphalts
T 65 AASHTO Mass (Weight) of Coating on Iron and Steel Articles With Zinc or 

Zinc-Alloy Coatings
T 71 AASHTO Effect of Organic Impurities in Fine Aggregate on Strength of Mortar
T 72 AASHTO Saybolt Viscosity
IP 78-16 FHWA Signal Controller Evaluation
T 79 AASHTO Flash Point With Tag Open-Cup Apparatus for Use With Materials 

Having a Flash Less Than 93.3°C (200°F) 207
T 84 AASHTO Specific Gravity and Absorption of Fine Aggregates
T 85 AASHTO Specific Gravity and Absorption of Coarse Aggregates
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T 88 AASHTO Particle Size Analysis of Soils
T 89 AASHTO Determining the Liquid Limit of Soils
T 90 AASHTO  Determining the Plastic Limit and Plasticity Index of Soils 

(Checklist Only)
T 96 AASHTO Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion 

and Impact in the Los Angeles Machine
T 99 AASHTO   Moisture-Density Relations of Soils Using a 5.5 lb (2.5 kg) Rammer and 

a 12 in (305 mm) Drop Checklist
T 100 AASHTO Specific Gravity of Soil
T 105 AASHTO Chemical Analysis of Hydraulic Cement
T 106 AASHTO Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or (50-

mm) Cube Specimens)
T 106 WSDOT   FOP for AASHTO for Compressive Strength of Hydraulic Cement 

Mortars (Using 2-in. or (50-mm) Cube Specimens)
T 107 AASHTO Autoclave Expansion of Hydraulic Cement
T 112 AASHTO  Clay Lumps and Friable Particles in Aggregate

T 113 WSDOT  Method of Test for Determination of Degradation Value

T 119 AASHTO Slump of Hydraulic Cement Concrete
T 119 WSDOT   FOP for AASHTO for Standard Test Method for Slump of Hydraulic-

Cement Concrete
T 121 AASHTO   Density (Unit Weight), Yield and Air Content (Gravimetric) of Concrete 

(Checklist Only)
T 123 WSDOT   Method of Test for Bark Mulch

T 124 WSDOT Method of Testing Top Soils
T 125 WSDOT  Determination of Fiber Length Percentages in Wood Strand Mulch

T 126 WSDOT  Determination of Fiber Length Percentages in Hydraulically-Applied 
Erosion Control Products 

T 127 WSDOT  Preparation of Leachate Sample for Testing Toxicity of HECP Effluent

SOP 128 WSDOT   Sampling for Aggregate Source Approval

T 129 AASHTO Normal Consistency of Hydraulic Cement
T 131 AASHTO Time of Setting of Hydraulic Cement by Vicat Needle
T 133 AASHTO Density of Hydraulic Cement
T 137 AASHTO Air Content of Hydraulic Cement Mortar
C 140 ASTM Standard Test Methods for Sampling and Testing Concrete Masonry 

Units and Related Units
T 141 AASHTO Sampling Freshly Mixed Concrete
A 143 ASTM Standard Practice for Safeguarding Against Embrittlement of 

Hot-Dip Galvanized Structural Steel Products and Procedure for 
Detecting Embrittlement

T 152 AASHTO Air Content of Freshly Mixed Concrete by the Pressure Method
T 152 WSDOT   FOP for WAQTC for Air Content of Freshly Mixed Concrete by the 

Pressure Method
T 153 AASHTO Fineness of Hydraulic Cement by Air Permeability Apparatus
T 154 AASHTO Time of Setting of Hydraulic Cement by Gillmore Needle
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T 162 AASHTO Mechanical Mixing of Hydraulic Cement Pastes and Mortars of 
Plastic Consistency

T 166 AASHTO Bulk Specific Gravity of Compacted Hot Mix Asphalt (HMA) Using 
Saturated Surface-Dry Specimens

T 166 WSDOT   FOP for AASHTO for Bulk Specific Gravity of Compacted Hot Mix 
Asphalt Using Saturated Surface-Dry Specimens

T 168 AASHTO Sampling Bituminous Paving Mixtures
T 168 WSDOT   FOP for WAQTC/AASHTO for Sampling of Hot Mix Asphalt 

Paving Mixtures
T 176 AASHTO Plastic Fines in Graded Aggregates and Soils by Use of the 

Sand Equivalent Test
T 176 WSDOT   FOP for AASHTO for Plastic Fines in Graded Aggregates and 

Soils by Use of the Sand Equivalent Test
T 177 AASHTO Flexural Strength of Concrete (Using Simple Beam With  

Center-Point Loading)
T 180 AASHTO   Moisture-Density Relations of Soils Using a 10 lb (4.54 kg) Rammer and 

an 18 in (457 mm) Drop Checklist
D 185 ASTM Standard Test Methods for Coarse Particles in Pigments, Pastes, 

and Paints
T 196 AASHTO  Air Content of Concrete (Volumetric Method) (Checklist Only)

T 197 AASHTO Time of Setting of Concrete Mixtures by Penetration Resistance
T 198 AASHTO Splitting Tensile Strength of Cylindrical Concrete Specimens
T 200 AASHTO pH of Aqueous Solutions With the Glass Electrode
T 201 AASHTO Kinematic Viscosity of Asphalts
T 202 AASHTO Viscosity of Asphalts by Vacuum Capillary Viscometer
T 208 AASHTO Unconfined Compressive Strength of Cohesive Soil
T 209 AASHTO Theoretical Maximum Specific Gravity and Density of Hot Mix 

Asphalt (HMA)
T 209 WSDOT   FOP for AASHTO for Theoretical Maximum Specific Gravity and Density 

of Hot-Mix Asphalt Paving Mixtures
T 215 AASHTO Permeability of Granular Soils (Constant Head)
T 216 AASHTO One-Dimensional Consolidation Properties of Soils
D 217 ASTM Standard Test Methods for Cone Penetration of Lubricating Grease
T 217 WSDOT   FOP for AASHTO for Determination of Moisture in Soils by Means 

of a Calcium Carbide Gas Pressure Moisture Tester
T 224 AASHTO Correction for Coarse Particles in the Soil Compaction Test
T 228 AASHTO Specific Gravity of Semi-Solid Bituminous Material
T 231 AASHTO Capping Cylindrical Concrete Specimens
T 231 WSDOT   FOP for AASHTO for Capping Cylindrical Concrete Specimens

T 236 AASHTO Direct Shear test of Soils Under Consolidated Drained Conditions
T 240 AASHTO Effect of Heat and Air on a Moving Film of Asphalt Binder  

(Rolling Thin-Film Oven Test)
T 242 AASHTO Frictional Properties of Paved Surfaces Using a Full-Size Tire
T 244 AASHTO Mechanical Testing of Steel Products
T 248 AASHTO Reducing Field Samples of Aggregates to Testing Size
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T 248 WSDOT   FOP for AASHTO for Reducing Samples of Aggregate to Testing Size

T 255 AASHTO Total Evaporable Moisture Content of Aggregate by Drying
T 255 WSDOT   FOP for AASHTO for Total Evaporable Moisture Content of Aggregate by 

Drying
T 257 AASHTO Instrumental Photometeric Measurements of Retroreflectivie Material 

and Retroreflective
T 260 AASHTO Sampling and Testing for Chloride Ion in Concrete and Concrete 

Raw Materials
T 265 AASHTO  Laboratory Determination of Moisture Content of Soils

T 267 AASHTO Determination of Organic Content in Soils by Loss on Ignition
T 269 AASHTO Percent Air Void in Compacted Dense and Open Asphalt Mixtures
T 272 AASHTO Family of Curves – One Point Method
T 272 WSDOT   FOP for AASHTO for Family of Curves – One Point Method

T 275 AASHTO Bulk Specific Gravity of Compacted Hot Mix Asphalt (HMA) Using 
Paraffin-Coated Specimen

T 277 AASHTO Electrical Indication of Concrete’s Ability to Resist Chloride 
Ion Penetration

T 288 AASHTO  Determining Minimum Laboratory Soil Resistivity (Checklist Only)

T 289 AASHTO Determining pH of Soil for Use in Corrosion
T 296 AASHTO Unconsolidated, Undrained Compressive Strength of Cohesive Soils 

in Triaxial Compression
T 297 AASHTO Consolidated, Undrained Triaxial Compressive Test on Cohesive 

Soils Shear
T 301 AASHTO Elastic Recovery Test of Asphalt Materials by Means of a Ductilometer
T 303 AASHTO Accelerated Detection of Potentially Deleterious Expansion of Mortar 

Bars Due to Alkali-Silica Reaction
T 304 WSDOT   FOP for AASHTO for Uncompacted Void Content of Fine Aggregate

T 307 AASHTO  Determining the Resilient Modulus of Soils and Aggregate Materials

T 308 AASHTO Determining the Asphalt Binder Content of Hot Mix Asphalt (HMA) by the 
Ignition Method

T 308 WSDOT   FOP for AASHTO for Determining the Asphalt Binder Content of Hot Mix 
Asphalt (HMA) by the Ignition Method

T 309 AASHTO Temperature of Freshly Mixed Hydraulic Cement Concrete
T 309 WSDOT   FOP for AASHTO for Temperature of Freshly Mixed Portland 

Cement Concrete
T 310 WSDOT   FOP for AASHTO for In-Place Density and Moisture Content of Soil and 

Soil-Aggregate by Nuclear Methods (Shallow Depth)
T 312 WSDOT   FOP for AASHTO for Preparing Hot-Mix Asphalt (HMA) Specimens 

by Means of the Superpave Gyratory Compactor
T 313 AASHTO Determining the Flexural Creep Stiffness of Asphalt Binder Using 

the Bending Beam Rheometer (BBR)
T 313 WSDOT  Method of Test for Cement-Latex Compatibility

T 314 WSDOT  Method of Test for Photovolt Reflectance
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T 315 AASHTO Determining the Rheological Properties of Asphalt Binder Using 
a Dynamic Shear Rheometer (DSR)

T 316 AASHTO Viscosity Determination of Asphalt Binder Using Rotational Viscometer
SOP 318 WSDOT  Standard Operating Procedure for Melting of Flexible Bituminous 

Pavement Marker Adhesive for Evaluation
T 324 AASHTO  Standard Method of Test for Hamburg Wheel-Track Testing 

of Compacted Hot Mix Asphalt (HMA)
T 329 WSDOT   FOP for AASHTO for Moisture Content of Asphalt (HMA) by 

Oven Method
CAL 331 Caltrans Method of Test for Residue by Evaporation of Latex 

Modified Asphalt Emulsion
CAL 332 Caltrans Method of Test for Recovery From Deformation of 

Latex Modified Asphalt Emulsion Residue
T 335 AASHTO Determining the Percentage of Fracture in Coarse Aggregate
T 335 WSDOT   FOP for AASHTO for Determining the Percentage of Fracture in Coarse 

Aggregate
A 370 ASTM Standard Test Methods and Definitions for Mechanical Testing 

of Steel Products
D 395 ASTM Test Methods for Rubber Property – Compression Set
D 412 ASTM Test Methods for Vulcanized Rubber and Thermoplastic 

Elastomers – Tension
T 413 WSDOT   Method of Test for Evaluating Waterproofing Efectiveness of Membrane 

and Membrane-Pavement Systems
T 417 WSDOT  Method of Test for Determining Minimum Resistivily and pH of 

Soil and Water
T 420 WSDOT   Test Method for Determining the Maturity of Compost (Solvita Test)

T 421 WSDOT  Test Method for Traffic Controller Inspection and Test Procedure

T 422 WSDOT  Test Method for Traffic Controller Transient Voltage Test  
(Spike Test) Procedure

T 423 WSDOT  Test Method for Traffic Controller Conflict Monitoresting

T 424 WSDOT  Test Method for Traffic Controller Power Interruption Test Procedure

T 425 WSDOT  Test Method for Traffic Controller NEM and 170 Type Environmental 
Chamber Test

T 426 WSDOT  Pull-Off Test for Hot Melt Traffic Button Adhesive

T 427 WSDOT  Test Method for Loop Amplifier Testing Procedure

T 428 WSDOT  Test Method for Traffic Controller Compliance Inspection and 
Test Procedure

SOP 429 WSDOT  Methods for Determining the Acceptance of Traffic Signal 
Controller Assembly

T 429 WSDOT   Retroreflectance of Newly Applied Pavement Marking Using Portable 
Hand-Operated Instruments

T 432 WSDOT  Flexibility Test for Hot-Melt Adhesives

C 457 ASTM Standard Test Method for Microscopical Determination of Parameters of 
the Air-Void System in Hardened Concrete

D 470 ASTM Test Method for Crossedlinked Insulation and Jackets for Wire 
and Cable
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C 495 ASTM Test Method for Compressive Strength of Lightweight Insulated Concrete
T 501 WSDOT  Test Method to Determine Durability of Very Weak Rock

D 562 ASTM Standard Test Method for Consistency of Paints Measuring Krebs 
Unit (KU) Viscosity Using a Stormer-Type Viscometer

T 601 WSDOT  Method of Test for Sieve Analysis of Soils – Coarse Sieving

F 606 ASTM Test Methods for Determining the Mechanical Properties of 
Externally and Internally Threaded Fasteners, Washers, Direct Tension 
Indicators, and Rivets

T 606 WSDOT  Method of Test for Compaction Control of Granular Materials

T 610 WSDOT  Method of Test for the Capillary Rise of Soils

SOP 615 WSDOT   Determination of the % Compaction for Embankment and Untreated 
Surfacing Materials Using the Nuclear Moisture-Density Gauge

DMCT 700 ATSI Manual on Signal Controller Evaluation

T 712 WSDOT   Standard Method of Reducing Hot Mix Asphalt Paving Mixtures

T 716 WSDOT   Method of Random Sampling for Locations of Testing and 
Sampling Sites

T 718 WSDOT  Method of Test for Determining Stripping of Hot Mix Asphalt

T 720 WSDOT  Method of Test for Thickness Measurement of Hot Mix Asphalt 
(HMA) Cores

SOP 723 WSDOT  Standard Operating Procedure for Submitting Hot Mix Asphalt 
(HMA) Mix Designs for Verification

T 724 WSDOT   Method of Preparation of Aggregate for Hot Mix Asphalt (HMA) 
Mix Designs

T 726 WSDOT   Mixing Procedure for Hot Mix Asphalt (HMA)

SOP 728 WSDOT   Standard Operating Procedure for Determining the Ignition Furnace 
Calibration Factor (IFCF) for Hot Mix Asphalt (HMA)

SOP 729 WSDOT   Standard Operating Procedure for Determination of the Moving Average 
of Theoretical Maximum Density (TMD) for HMA

SOP 730 WSDOT   Standard Operating Procedure for Correlation of Nuclear Gauge 
Densities With Hot Mix Asphalt (HMA) Cores

SOP 731 WSDOT   Standard Operating Procedure for Determining Volumetric Properties of 
Hot Mix Asphalt

SOP 732 WSDOT   Standard Operating Procedure for Volumetric Design for Hot-Mix Asphalt 
(HMA)

SOP 733 WSDOT   Standard Operating Procedure for Determination of Pavement 
Density Differentials Using the Nuclear Density Gauge

SOP 734 WSDOT   Standard Operating Procedure for Sampling Hot Mix Asphalt 
After Compaction (Obtaining Cores)

SOP 735 WSDOT   Standard Operating Procedure for Longitudinal Joint Density

SOP 736 WSDOT  In-Place Density of Bituminous Mixes Using Cores

T 802 WSDOT   Method of Test for Flexural Strength of Concrete (Using Simple 
Beam With Center-Point Loading)

C 805 ASTM Test Method for Rebound Number of Hardened Concrete
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C 805 WSDOT   Rebound Hammer Determination of Compressive Strength of Hardened 
Concrete

T 807 WSDOT   Method of Operation of California Profilograph and Evaluation of Profiles

T 808 WSDOT   Method for Making Flexural Test Beams

E 810 ASTM Standard Test Method for Coefficient of Retroreflection of Retroreflective 
Sheeting Utilizing the Coplanar Geometry

T 810 WSDOT   Method of Test for Determination of the Density of Portland Cement 
Concrete Pavement Cores

T 812 WSDOT   Method of Test for Measuring Length of Drilled Concrete Cores

T 813 WSDOT   Field Method of Fabrication of 2 in (50 mm) Cube Specimens 
for Compressive Strength Testing of Grouts and Mortars

T 814 WSDOT  Method of Test for Water Retention Efficiency of Liquid Membrane-
Forming Compounds and Impermeable Sheet Materials for 
Curing Concrete

T 816 WSDOT  Method of Test for Parting Compound

T 818 WSDOT  Air Content of Freshly Mixed Self-Compacting Concrete by the Pressure 
Method

T 819 WSDOT  Making and Curing Self-Compacting Concrete Test Specimens 
in the Field

C 881 ASTM Standard Specification for Epoxy-Resin-Base Bonding Systems 
for Concrete

C 882 ASTM  Bond Strength (Diagonal Shear) (Checklist Only)

T 914 WSDOT   Practice for Sampling of Geosynthetic Material for Testing

T 915 WSDOT  Practice for Conditioning of Geotextiles for Testing

T 923 WSDOT  Thickness Measurement of Geotextiles

T 925 WSDOT  Standard Practice for Determination of Long-Term Strength for 
Geosynthetic Reinforcement

T 926 WSDOT  Geogrid Brittleness Test

C 939 ASTM Standard Test Method for Flow of Grout for Preplaced-Aggregate 
Concrete (Flow Cone Method)

C 939 WSDOT   FOP for ASTM for Flow of Grout for Preplaced-Aggregate Concrete 
(Flow Cone Method)

D 1208 ASTM Test Methods for Common Properties of Certain Pigments 
(Loss on Ignition)

D 1210 ASTM Standard Test Method for Fineness of Dispersion of Pigment-Vehicle 
Systems by Hegman-Type Gage

C 1218 ASTM Standard Test Method for Water-Soluble Chloride in Mortar 
and Concrete

C 1231 ASTM Standard Practice for Use of Unbonded Caps in Determination 
of Compressive Strength of Hardened Concrete Cylinders

D 1293 ASTM Standard Test Methods for pH of Water
D 1347 ASTM Standard Test Method for Color and Color-Difference Measurement 

by Tristimulus Colorimetry
D 1429 ASTM Standard Test Methods for Specific Gravity of Water and Brine
C 1437 ASTM Standard Test Method for Flow of Hydraulic Cement Mortar
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D 1475 ASTM Test Method for Consistency of Paints Test Method for Density of Paint, 
Varnish, Lacquer, and Related Products

C 1611 WSDOT   FOP for ASTM C 1611/C 1611M Standard Test Method for Slump 
Flow of Self-Consolidating Concrete

C 1621 WSDOT   FOP for ASTM C 1621/C 1621M Standard Test Method for Passing 
Ability of Self-Consolidating Concrete by J-Ring

 D 1632 ASTM Standard Practice for Making and Curing Soil-Cement Compression and 
Flexure Test Specimens in the Laboratory

D 1683 ASTM Standard Test Method for Failure in Sewn Seams of Woven 
Apparel Fabrics

PCMZ 
2000

TS Manual on Signal Controller Evaluation

D 2240 ASTM Standard Test Method for Rubber Property – Durometer Hardness
D 2244 ASTM Standard Practice for Calculation of Color Tolerances and Color 

Differences From Instrumentally Measured Color Coordinates
D 2369 ASTM Test Method for Volatile Content of Coatings (Ordinary Laboratory Oven)
D 2371 ASTM Standard Test Method for Pigment Content of Solvent-Reducible Paints 

(Centrifuge)
D 2487 ASTM Practice for Classification of Soils for Engineering Purposes

(Unified Soil Classification System)
D 2488 ASTM Practice for Description and Identification of Soils (Visual-Manual 

Procedure)
D 2621 ASTM Standard Test Method for Infrared Identification of Vehicle Solids 

From Solvent-Reducible Paints
D 2628/ 
M 220

ASTM   Test for High and Low Temperature Recovery of Elastomeric Joint Seals 
for Concrete Pavements

D 2633 ASTM Standard Test Methods for Thermoplastic Insulations and Jackets 
for Wire and Cable

D 2697 ASTM Standard Test Method for Volume Nonvolatile Matter in Clear 
or Pigmented Coatings

3011 FTMS Method for Determination of Condition in Container
D 3111 ASTM Standard Test Method for Flexibility Determination of Hot-Melt Adhesives 

by Mandrel Bend Test Method
D 3723 ASTM Standard Test Method for Pigment Content of Water Emulsion Paints by 

Temperature Ashing
D 3786 ASTM Standard Test Method for Bursting Strength of Textile Fabrics – 

Diaphragm Bursting Strength Tester Method
4053 FTMS Method for Determination of Nonvolatile Vehicle Content
4061 FTMS Method for Determination of Drying Time (Oil-Based Paints)
4122 FTMS Method for Determination of Hiding Power (Contrast Ratio)
D 4186 ASTM Standard Test Method for One-Dimensional Consolidation Properties of 

Saturated Cohesive Soils Using Controlled-Strain Loading
D 4354 ASTM  Standard Practice for Sampling of Geosynthetics for Testing

D 4355 ASTM Standard Test Method for Deterioration of Geotextiles From Exposure to 
Ultraviolet Light and Water (Xenon-Arc Type Apparatus)
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D 4491 ASTM Standard Test Methods for Water Permeability of Geotextiles 
by Permittivity 

D 4505 ASTM Standard Specification for Preformed Plastic Pavement Marking Tape for 
Extended Service Life

D 4533 ASTM Standard Test Method for Trapezoid Tearing Strength of Geotextiles
D 4595 ASTM Standard Test Method for Tensile Properties of Geotextiles by the Wide-

Width Strip Method
D 4632 ASTM Standard Test Method for Grab Breaking Load and Elongation 

of Geotextiles
D 4644 ASTM Standard Test Method for Slake Durability of Shales and Similar 

Weak Rocks
D 4694 ASTM Test Method for Deflections With Falling-Eight Type Impulse 

Load Device
D 4751 ASTM Test Method for Determining Apparent Opening Size of a Geotextile
D 4758 ASTM Test Method for Nonvolatile Contents of Latexes
D 4791 WSDOT   FOP for ASTM for Standard Test Method for Flat Particles, Elongated 

Particles, or Flat and Elongated Particles in Coarse Aggregate
D 4833 ASTM Test Method for Index Puncture Resistance of Geomembranes and 

Related Products
D 4956 ASTM Standard Specification for Retroreflective Sheeting for Traffic Control
D 5084 ASTM Standard Test Methods for Measurement of Hydraulic Conductivity 

of Saturated Porous Materials Using a Flexible Wall Permeameter
D 5311 ASTM Standard Test Method for Load Controlled Cyclic Triaxial Strength of Soil
D 5329 ASTM Standard Test Methods for Sealants and Fillers, Hot-Applied, for Joints 

and Cracks in Asphaltic and Portland Cement Concrete Pavements
D 5731 ASTM Standard Test Method for Determination of the Point Load Strength 

Index of Rock and Application to Rock Strength Classifications
D 6467 ASTM Standard Test Method for Torsional Ring Shear Test to Determine 

Drained Residual Shear Strength of Cohesive Soils
D 6528 ASTM Standard Test Method for Consolidated Undrained Direct Simple Shear 

Testing of Cohesive Soils
D 6931 ASTM  Standard Test Method for Indirect Tensile (IDT) Strength of Bituminous 

Mixtures
D 7012 ASTM  Standard Test Method for Unconfined Compressive Strength of Intact 

Rock Core Specimens
D 7091 ASTM   Nondestructive Measurement of Thickness of Nonmagnetic Coatings on 

a Ferrous Base (Checklist Only)
D 7585 ASTM Standard Practice for Evaluating Retroreflective Pavement Markings 

Using Portable Hand-Operated Instruments
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WSDOT Standard Practice QC 1
Standard Practice for Approval of Portland Cement and/or Blended Hydraulic Cement 
Producers/Suppliers

1. Scope

 This standard specifies requirements for all producers/suppliers of portland cement  
and/or blended hydraulic cement.

 This standard may involve hazardous materials, operations and equipment. It does not address 
all of the safety problems associated with their use. It is the responsibility of those using this 
standard to consult and establish appropriate safety and health practices and determine the 
applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 AASHTO Standards:

2.1.1 M-85 Standard Specifications for Portland Cement

2.1.2 M-240 Standard Specifications for Blended Hydraulic Cement

2.1.3 R-18 Establishing and Implementing a Quality System for Construction Materials 
Testing Laboratories

2.2 ASTM Standards

2.2.1 C-150 Standard Specification for Portland Cement

2.2.2 C-595 Standard Specification for Blended Hydraulic Cement

2.3 Agency’s Standard Specifications

3. Terminology

3.1 AASHTO — American Association of State Highway and Transportation Officials

3.2 ASTM — American Society of Testing and Materials

3.3 CCRL — Cement and Concrete Reference Laboratory

3.4 NIST — National Institute of Standards and Technology

3.5 WSDOT — Washington State Department of Transportation 

3.6 Producer — A production facility that has the capacity for producing and/or grinding 
portland cement and/or blended hydraulic cement meeting the requirements of the 
Standard Specifications Section 9-01.

3.7 Supplier — A company that supplies portland cement and/or blended hydraulic cement 
that meets the requirements of Standard Specifications Section 9-01.

3.8 Specification Compliance Testing — Testing completed to confirm 
specification compliance.

http://www.wsdot.wa.gov/Publications/Manuals/M41-10.htm
http://www.wsdot.wa.gov/Publications/Manuals/M41-10.htm
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3.9 Quality Management Plan — The producer/supplier plan to ensure that the portland 
cement and/or blended hydraulic cement meets the specification requirements through 
systematic program of sampling, testing, and inspection.

3.10 Quality Control Testing — Testing performed per the producer/supplier quality 
management plan to evaluate the production process. 

3.11 CAP — Cement Acceptance Program

3.12 Cement Mill Test Report — A document provided by the producer showing the physical 
and chemical test results with specification limits for each property tested.

3.13 Cement Certificate of Analysis — A document provided by the supplier showing the 
physical and chemical test results with specification limits for the properties tested on each 
shipment of imported portland cement or imported blended hydraulic cement.

3.14 Portland Cement – portland cement meeting the requirements of Standard Specifications 
Section 9-01.2(1).

3.15 Blended Hydraulic Cement – blended hydraulic cement meeting the requirements 
of Standard Specifications Section 9-01.2(4).

3.16 Negative Report – a document provided to the agency when portland cement and/or 
blended hydraulic cement was not produced or shipped during a given month.

4. Significance and Use

 This standard specifies procedures for accepting portland cement and blended hydraulic cement. 
This is accomplished by a system that evaluates quality control and specification compliance 
tests performed by the producers and suppliers according to their quality management plan. 
Products determined to meet the requirements of this standard are eligible for listing on the 
WSDOT Qualified Products List (QPL).

5. Laboratory and Tester Requirements

 The producers/suppliers testing laboratory used for the quality management program shall be 
AASHTO accredited by January 1, 2016. Only laboratories that are participants in the CCRL 
on-site inspection and proficiency sample program and are accredited from the AASHTO 
Accreditation Program (AAP) are recognized as approved laboratories for this program. The 
testing laboratory must maintain AASHTO accreditation while providing materials to WSDOT.

6. Qualification of Producers/Suppliers 

6.1 Producers/Suppliers shall submit a written request to WSDOT for acceptance into the CAP 
and provide the following: 

• A copy of the producer/supplier Quality Management Plan meeting the requirements of 
Section 7 of QC 1.

• A copy of the producer/supplier testing laboratory’s AASHTO accreditation. One 
representative 10 pound sample for each type of portland cement and/or blended 
hydraulic cement along with the corresponding “Cement Mill Test Report” or the 
“Cement Certificate of Analysis”. Samples shall be taken in accordance with AASHTO 
T 127.

• A copy of the Material Safety Data Sheet (MSDS) or Safety Data Sheet (SDS) 
as applicable for each sample submitted.

• Cement Mill Test Reports or the Cement Certificate of Analysis from the previous 
three (3) months from the production facility. 

http://www.wsdot.wa.gov/Publications/Manuals/M41-10.htm
http://www.wsdot.wa.gov/Publications/Manuals/M41-10.htm
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6.2 WSDOT will evaluate the submittal and may test the samples provided in accordance with 
Section 9 of QC 1. WSDOT will notify prospective producers/suppliers in writing after 
completion of the evaluation. All determinations of approval or rejection by WSDOT shall 
be final.

6.3 The producer/supplier shall allow WSDOT to visit and observe the quality control 
activities and provide samples to WSDOT upon request.

7. Producers/Suppliers Quality Management Plan 

7.1 The quality management plan as a minimum shall identify the following:
• Facility type
• Facility address.
• Name, email address, and telephone number of the contact person responsible for the 

quality control of the facility.
• List each quality control test method to be performed on each type of portland cement 

or blended hydraulic cement.
• Name and address of the AAP testing laboratory performing quality control testing.
• Declaration stating that if a test result indicates a lot of portland cement or blended 

hydraulic cement is not in compliance with the specifications, the facility shall 
immediately notify WSDOT of the lot in question.

• Description of the method and frequency of sampling, quality control testing, 
and specification compliance testing.

• Type of portland cement and/or blended hydraulic cement to be provided to WSDOT.
• A statement of compliance with Section 5.

7.2 A new quality management plan shall be required whenever changes occur that cause the 
existing quality management plan to become inaccurate or invalid.

8. Documentation Requirements

8.1 Each producer/supplier shall certify conformance to Standard Specifications for physical 
and chemical requirements of AASHTO M-85, AASHTO M-240, ASTM C-150 or ASTM 
C-595 by means of a “Cement Mill Test Report” or “Cement Certificate of Analysis”.

8.2 A “Cement Mill Test Report” shall be provided monthly by the cement producer 
to WSDOT on a continuous basis for AASHTO M-85, AASHTO M-240, ASTM C-150 or 
ASTM C-595 cement production.

 Cement mill test reports shall be in English and include the following information: 
• Name of producer
• Specific type of cement in accordance with Standard Specifications Section 9-01
• Unique identification number traceable to the date of production
• Production date

http://www.wsdot.wa.gov/Publications/Manuals/M41-10.htm
http://www.wsdot.wa.gov/Publications/Manuals/M41-10.htm
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8.3 A “Cement Certificate of Analysis” shall be provided by the cement supplier to WSDOT 
whenever a new shipment of AASHTO M-85, AASHTO M-240, ASTM C-150 or ASTM 
C-595 imported cement is received for distribution.

 Cement certificate of analysis shall be in English and include the following information: 
• Name of supplier
• Specific type of cement in accordance with Standard Specifications Section 9-01
• Unique identification number traceable to each shipment
• Certification date 

8.4 Separate sequences of Cement Mill Test Reports or Cement Certificate of Analyses shall 
be provided for each individual production facility and a unique lot number traceable to a 
production run on cement shall identify each report.

8.5 “Cement Mill Test Report” or “Cement Certificate of Analysis” shall show the test results 
and the applicable specifications of AASHTO M-85, AASHTO M-240, ASTM C-150 or 
ASTM C-595 for each component or property tested and shall show the test requirements 
specified by WSDOT.

8.6 When a production facility does not produce cement in a given month, or no shipments 
are received by a supplier, the producer/supplier shall notify the Agency with a Negative 
Report for each month of no production or shipment.

8.7 Cement Mill Test Report, Cement Certificate of Analysis and negative reports shall be 
emailed to the CAP program at following email address: capprogram@wsdot.wa.gov.

8.8 The producer/supplier shall notify WSDOT at the email address noted above of any 
temporary stops in production (greater than one month) or permanent stops in production.

9.0 Quarterly Split Sample

9.1 Cement producers/suppliers shall, on a quarterly basis, provide a split sample of each type 
of portland cement or blended hydraulic cement being produced

9.2 For the purpose of this standard, quarters are defined as; January through March, April 
through June, July through September, October through December.

9.3 Split samples shall be taken from production or shipment in accordance with the producer/
supplier’s quality management plan.

9.4 The production sample shall be split into two portions (approximately 10 pounds each) 
for each type of cement being produced. One portion shall be retained by the producer/
supplier and one portion shall be sent to WSDOT CAP.

9.5 The producer/supplier testing laboratory shall conduct chemical and physical testing on 
their portion.

9.6 The sample submitted to WSDOT will include the “Cement Mill Test Report” or “Cement 
Certificate of Analysis” for the lot number that is traceable to this production run or lot of 
cement. WSDOT may elect to test the sample. 

http://www.wsdot.wa.gov/Publications/Manuals/M41-10.htm
mailto:capprogram%40wsdot.wa.gov?subject=


 
Standard Practice for Approval of Portland Cement and/or Blended Hydraulic Cement Producers/Suppliers QC

WSDOT Materials Manual M 46-01.20 Page 5 of 6 
January 2015

9.7 Samples and accompanying documentation shall be sent to:

 WSDOT State Materials Laboratory 
ATTN: Cement Acceptance Program 
1655 S. Second Ave SW 
Tumwater, WA 98512-6951

9.8 The producer/supplier shall email CAP at the email address noted in Section 8.7 if 
no cement was produced and no sample will be submitted. 

10. Comparison of Quarterly Split Sample Test Results

10.1 Results of the split sample testing must conform to the applicable AASHTO or ASTM 
specification requirements.

10.2 If any discrepancy is identified between the producer/suppliers and WSDOT’s test results 
the producer/supplier shall prepare a response to WSDOT, within 30 days of being notified 
of discrepancy. 

10.3 The response shall identify the cause of the discrepancy and describe any corrective action 
taken.

11. Revocation Of Qualification

11.1 A Producer/Supplier may have its qualification status revoked and be removed from the 
Qualified Products List if found in nonconformance with the Standard Specifications or 
this Standard Practice. Causes for removal from the QPL may include, but are not limited 
to, the following:

• Failure to comply with requirements of Standard Practice QC 1.
• Failing test results on production, shipment or project samples.
• Failure to notify WSDOT of changes in product formulation.

 Prior to removing a producer/supplier from the Qualified Products List (QPL), WSDOT 
will take appropriate measures to confirm the validity of the information and will confer 
with the producer/supplier.

12. Requalification

12.1 Once a product has been removed from the QPL, the producer/supplier may request 
reinstatement by providing the following written information to WSDOT:

• The root cause and corrective action taken to prevent future reoccurrences 
of the problem that caused the removal from the QPL.

• Updated Quality Management Plan showing compliance with QC 1.
• Other information and test data as determined by WSDOT. 

 Provided there is a satisfactory resolution of the initial problem, at WSDOT’s discretion 
the product may either be reinstated into the QPL, or the producer/supplier may be 
required to reapply to the QPL. All costs of the QPL process shall be borne by the 
producer/supplier.

http://www.wsdot.wa.gov/Publications/Manuals/M41-10.htm
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WSDOT Standard Practice QC 6
Annual Prestressed Plant Review and Approval Process

1. Scope

 This standard specifies requirements and procedures for WSDOT annual approval of all 
manufacturing facilities producing prestressed concrete girders or precast prestressed concrete 
members in accordance with WSDOT Standard Specification Section 6-02.3(25).Standard 
Practice QC 6 also applies to precast concrete units that are prestressed as identified in WSDOT 
Standard Specifications Section 6-02.3(28). 

2. Referenced Documents

2.1 Precast/Prestressed Concrete Institute (PCI) Certification Program

2.2 WSDOT Qualified Products List (QPL)

2.3 WSDOT Standard Specification

3. Terminology

3.1 Plant – Manufacturing facility producing prestressed concrete members with single 
plant location.

3.2. NRMCA – National Ready Mix Concrete Association

3.3 PCI – Precast/Prestressed Concrete Institute

3.4 RAM - Request for Approval of Material (WSDOT Form 350-071 EF) document submitted 
by the plant, identifying their material sources for WSDOT approval.

3.5 Quality Control – Quality control inspection and documentation provided by the plant.

3.6  QPL – WSDOT Qualified Products List

3.7 WSDOT – Washington State Department of Transportation

3.8 WSDOT Annual Approval – The approval process defined in WSDOT Standard Practice 
QC 6.

3.9 WSDOT Fabrication Inspector – Quality Assurance inspector provided by the WSDOT 
Headquarters Materials Laboratory Materials and Fabrication Inspection Office.
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4. Significance and Use

4.1 This Standard Practice specifies procedures for approving plants on an annual basis and 
maintaining a plant approval document reviewed annually. Submittal documents pre approve 
specific documentation identified in this Standard Practice; replacing the requirement for 
contract specific submittals. Modifications can be made to the plants submittal at any time 
during the annual approval period.

5. Annual Plant Approval Requirements

5.1 Plants shall be initially approved through the QPL or RAM approval process. Plants shall not 
begin fabricating prestress members prior to receiving WSDOT annual plant approval.

5.2  Maintain current PCI certification for the type of prestressed member being manufactured.

5.3  Maintain quality control staff meeting the training and certification requirements specified 
by the PCI plant certification program.

5.4  Submit and maintain an annual approval document detailed in Section 6 .Plants must 
complete and maintain all submittal requirements to remain in active approval status.

5.5  Submit annually by December 1st a document identifying the plant has reviewed their 
annual approval document and identifies whether the plant approval document remains 
unchanged, or details any anticipated revisions. 

5.6  Successful completion of initial WSDOT plant approval detailed in Section 7 or successful 
maintenance of annual approval status detailed in Section 10.

6. Plant Submittal Requirement

6.1  Plants shall initially submit a document for annual approval that covers the submittal 
requirements of this section starting with Section 6.1.1. The document may be submitted 
by mail or submitted electronically. Submit documents to the WSDOT Fabrication and 
Coatings Engineer.

6.1.1 Table of Contents 

6.1.2 PCI plant certification document. Submit plants current PCI certification letter.

6.1.3  Table of Organization.

6.1.4  RAM documents. Submit RAM documents for the following materials.
• Concrete Ready Mix Batch Plant (as applicable)
• Epoxy Coated Reinforcing Steel
• Fabrication Facilities Manufacturing Welded Embeds and Fabricating 

Reinforcing Steel
• Prestress Strand
• Reinforcing Steel



 
Annual Prestressed Plant Review and Approval Process QC 6

WSDOT Materials Manual M 46-01.20 Page 3 of 14 
January 2015

6.1.5 Concrete mix designs. Submit mix designs on the latest revision of WSDOT 
Form 350-040 EF. Mix designs are to be filled out completely. Aggregate, cement, 
slag, and admixtures must be from WSDOT approved sources. Mix design submittal 
shall include the following for each mix design;

• Compressive strength break history. A minimum of 15 sets (2 cylinders per set)
• Cement mill certification report
• Chloride Ion test results

6.1.6 Curing procedures. Submit the procedure that will be used to cure prestressed 
members. Identify whether accelerated curing will be used and detail the procedure 
for monitoring and documenting curing operations.

6.1.7 Fabrication procedures and drawings. This submittal is for standard fabrication 
procedures and specialized fabrication procedures. Specialized procedures may 
be added to the annual plant submittal as approved by the WSDOT Bridge and 
Structures Office, to facilitate fabrication of prestressed members. Examples of 
specialized procedures are as follows:

• Tensioning and Detensioning procedures
• Hold down devices
• Other procedures and drawings as determined by the Plant.

6.1.8 Weld procedures. Submit weld procedures for welding of embed plates or other 
structures as applicable to the plants manufacturing process.

6.1.9 Repair procedures. Submit repair procedures for anticipated repair scenarios. 
Approved repair procedures can be used during fabrication of prestressed members 
without further WSDOT engineering approval. Repair procedures must be detailed, 
including dimensional limits, and specific repair materials identified by material type, 
and brand name. Submittal shall include catalog cuts for repair materials.

6.1.10 Quality control plan. Submit quality control procedures and inspection forms. 
Inspection forms shall include information for the following.

• Pre Pour Inspection Report
• Wet Concrete Testing Report
• Stressing Record
• Compressive Strength Testing Report
• Non Conformance Report
• Post Pour Inspection Report 

6.1.11 Ready mix batch plant NRMCA or NRMCA self-certification documentation as 
applicable. Not required for plants in house batch plant.
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6.1.12 Problem resolution form. Submit a plant specific problem resolution form. 
Appendix “B” has an example of the Problem Resolution Form. This form is used 
to expedite resolution of construction Issues encountered during fabrication of 
prestressed concrete members.

6.1.13 Certificate of Compliance Document: Submit the form that will be used for the 
Certificate of Compliance document.

6.1.14 Final documentation package. Detail or outline the documents that will be provided 
to the WSDOT Materials and Fabrication Inspector prior to WSDOT final approval 
of prestressed members. Documents required in the final document package are as 
listed below.

• Pre Pour Inspection Report
• Wet Concrete Testing Report
• Compressive Strength Testing Report
• Post Pour Inspection Report
• Gradation Reports
• Cure Charts for accelerated curing
• Stressing Records
• Non Conformance Reports 
• Problem Resolution documents
• Certificate of Compliance
• Certificate of Materials Origin (for projects with “Buy America” Requirement, 

WSDOT Form #350-109 EF)
• Mill certs 

– Cement
– Epoxy Coated Reinforcing Steel
– Fly Ash
– Micro Silica
– Prestress Strand
– Reinforcing Steel
– Slag
– Steel components not used for Contractors convenience
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7. Initial Plant Approval Process

7.1 Upon receiving the plants initial submittal, WSDOT will review the contents of the submittal 
in preparation for WSDOT’s initial plant approval meeting with representatives of the plant.

7.2 WSDOT will be allowed 90 days for review of the plants initial submittal document. Time 
for review will be longer if submittals are incomplete. 

7.3 WSDOT review responsibilities.

7.3.1 WSDOT Fabrication and Coatings Engineer. Overall responsibility for annual 
approval and submittal review process. Coordinates all annual approval submittal 
activities. Reviews for acceptance all documentation with the exception of mix 
designs, specialized fabrication procedures, and repair procedures.

7.3.2 WSDOT HQ Materials Laboratory Structural Materials Testing Engineer. 
Responsible for review and acceptance of mix designs.

7.3.3 WSDOT Bridge Construction Office. Responsible for review and approval of 
repair procedures.

7.3.4 WSDOT Bridge and Structures Office. Responsible for approval of specialized 
fabrication procedures, and review and approval of a welding procedures.

7.4 Review process.

7.4.1 The WSDOT Fabrication and Coatings Engineer will review portions of the plant 
submittal and will send specific sections referenced in Section 7.3 to the respective 
approving authorities.

7.4.2 Approving authorities will send reviewed documents back to the WSDOT 
Fabrication and Coatings Engineer. 

7.4.3 The WSDOT Fabrication and Coatings Engineer will review the status of the 
submittals returned from the approving authorities and incorporate the documents 
into the annual plant approval document.

7.4.4 Submittal documents will be signed or stamped “Approved”, “Approved as Noted”, 
“Not Approved”, or Accepted depending on their review status.

7.4.5 RAM documents will be coded with acceptance codes by the WSDOT Fabrication 
and Coatings Engineer. RAM codes for specific items are referenced in Appendix 
“C” of this Standard Practice.

7.4.6 The WSDOT Fabrication and Coatings Engineer will make an itemized list of review 
comments and action items and will place them at the front of the annual submittal 
document returned to the plant at the time of the initial plant approval meeting. 
If time allows, the Fabrication and Coatings Engineer will work directly with 
representatives from the plant to address review comments prior to the initial plant 
approval meeting.
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7.4.7 The WSDOT Fabrication and Coatings Engineer will schedule the initial plant 
approval meeting and will send the plant a letter and email notifying them of the date 
and time WSDOT will be at the plant for the initial plant approval meeting. 

7.4.8 WSDOT will perform a formal audit of the plants facility, and operating and 
quality control procedures prior to the initial plant approval meeting. WSDOT will 
contact the plant and inform them of the date and time a WSDOT inspector will 
be at the plant for an inspection audit. The audit will follow the outline detailed in 
Appendix A.

7.4.9 WSDOT will provide the plant with an electronic version of the reviewed annual 
approval document within 15 days following completion of the initial plant 
approval meeting.

8.  Initial Plant Approval Meeting

8.1 Scheduling 

8.1.1 An initial plant approval meeting will be scheduled after WSDOT has completed its 
review of the plants initial submittal. The meeting will be held at the plants physical 
location. WSDOT will notify the plant of the date and time the meeting will be held.

8.2 Attendees

8.2.1 WSDOT attendees will include at a minimum, the WSDOT Fabrication and 
Coatings Engineer and a supervising inspector from the Materials and Fabrication 
Inspection Office.

8.2.2 Attendees from the plant shall include at a minimum the plant manager, production 
manager, and quality control manager, or their respective representatives. 

8.3 Meeting Agenda 

8.3.1 The meeting agenda will focus on comments from WSDOT’s review of the plants 
annual approval document submittal, and WSDOT’s plant inspection audit completed 
prior to the meeting.

8.3.2 WSDOT will inform the plant of their approval status upon completion of the initial 
approval meeting. Any deficiencies that would prevent approval will be identified 
and discussed during the meeting.

9. Initial Plant Approval Status Notification

9.1 Within 30 days following the initial plant approval meeting, the WSDOT Fabrication and 
Coatings Engineer will send the plant a letter informing the plant of their approval status and 
the period of effectiveness. Any deficiencies identified during the annual plant review and 
audit that would prevent annual approval will be identified in the letter.
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10. Maintenance of Plant Approval Status After Initial Approval

10.1 Annual approval documents will remain in affect indefinitely as long as the document 
is maintained each calendar year.

10.2 The WSDOT Fabrication and Coatings Engineer will send each plant a letter in October 
requesting a document identifying the plant has reviewed their annual approval document 
and identifies whether the plant approval documents remain unchanged, or details any 
anticipated revisions. The letter will also detail any changes to WSDOT’s program that 
would affect the annual approval document. The document and any revisions ready for 
submittal shall be sent electronically to the WSDOT Fabrication and Coatings Engineer 
no later than December 1st.

10.3 Revisions to mix designs, repair procedures, and specialized fabrication procedures will be 
processed through the QPL or reviewed during WSDOT project specific work activities. 
WSDOT will provide plants with a cost estimate for review of submittals being submitted 
through the QPL process. Submittals reviewed during WSDOT project specific work 
activities will be added to the annual approval document. Costs associated with approval 
through project specific work activities will be based on the same process for approvals 
through the RAM process.

10.4 Revisions submitted by the plant will be reviewed as detailed in Section 7.4.1 through 7.4.5.

10.5 The WSDOT Fabrication and Coatings Engineer will review annual plant approval 
documents in December. Review comments will be provided to plants for their action by 
January 15th. Upon resolution of review comments, the WSDOT Fabrication and Coatings 
Engineer will document revisions to the annual approval document and will maintain 
revision control by adding “Approved”, “Approved as Noted”, “Not Approved”, or 
“Accepted” revisions to the document  and providing plants with an electronic version of the 
plants complete approval document. WSDOT will provide a revision control document at the 
front of the annual approval document, which details the changes from the previous version.

10.6 Onsite inspection audits will be performed by WSDOT when the plant starts its first 
project each calendar year. Audits will not be performed by WSDOT until there is work 
taking place. If a calendar year passes without an active project,  WSDOT will perform an 
inspection audit when WSDOT project specific work  starts. The audit will follow the outline 
detailed in Appendix A.

11. Annual Maintenance Approval Status Notification

11.1 Upon successful completion of WSDOT’s annual plant approval document review and 
onsite plant inspection audit as applicable, the WSDOT Fabrication and Coatings Engineer 
will send the plant a letter informing the plant of their approval status and the period of 
effectiveness. Any deficiencies identified during the annual plant review that would prevent 
annual approval will be identified in the letter.
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WSDOT Standard Practice QC 6
Appendix A Precast / Prestress Plant Inspection Audit

Plant: Date: 

Phone Number: Contact Person: 

Plant Reviewed by: 

Review Results: Acceptable  Unacceptable 

Materials

Concrete Cylinders

Is cylinder fabrication and testing in accordance with WSDOT test methods?  Yes  No

Does cylinder storage comply with specifications?   Yes  No

Is cylinder capping acceptable?   Yes  No

Method of capping:  Sulphur  Rubber caps  Other 

What types of molds are used?  Paper  Plastic  Steel  Securer

Is cylinder testing machine calibrated?   Yes  No

Comments: 

Cement

Is cement from an approved source?   Yes  No

Are cement certifications available?   Yes  No

Is cement storage acceptable?   Yes  No

Comments: 

Aggregate

Has aggregate source been approved by WSDOT?   Yes  No

Does plant use WSDOT grading?   Yes  No

Is aggregate sampled and tested prior to use?   Yes  No

Is aggregate storage acceptable?   Yes  No

Comments: 
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Reinforcing Steel

Are mill test certificates available?   Yes  No

Is fabrication acceptable?   Yes  No

Is storage acceptable?   Yes  No

Comments: 

Forms

Are forms clean, straight and in good condition?   Yes  No

Are forms checked for dimensions prior to use?   Yes  No

Comments: 

Batch Plant

Does batch plant meet the certification requirements of the WSDOT Std. Spec.  Yes  No

Date of scale calibration: 

Comments: 

Fabrication

Set up

Is reinforcing steel placed per contract    Yes  No

Is steel tied according to specifications and held in place during concrete placement?  Yes  No

Is the plant aware tack welding is not permitted?   Yes  No

Is there a Plant QC hold point for inspection prior to setting forms?  Yes  No

Comments: 

Concrete Placement

Is concrete delivered in a timely manner?   Yes  No

Is plant using approved concrete mix design?   Yes  No

Is required concrete testing being done?   Yes  No

Is there adequate equipment for concrete placement in forms?  Yes  No

Is concrete placed per specifications?   Yes  No

Comments: 
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Curing

Is temperature measuring equipment acceptable?   Yes  No

Is product protected during curing?   Yes  No

Are test cylinders cured under same conditions as product? 
   Yes  No

What type of curing system is used? Radiant  
 Hot air  
 Convection  
 Conducted Steam   
 Other 

Comments: 

Stripping Procedures

Are concrete cylinders for verification of stripping strength representative of the product?  Yes  No

Is required stripping strength being verified with cylinder breaks prior to stripping?  Yes  No

Comments: 

Inspection

Does plant inspection staff have a good understanding of their job responsibilities?  Yes  No

Does plant inspection staff have adequate Training?  Yes  No

Is plant inspection staff familiar with the WSDOT Annual Approval  
process and procedures?   Yes  No

Are approved shop drawings, plans, and calculations available?  Yes  No

Are quality control procedures being followed?   Yes  No

Are quality control reports being filled out Properly?  Yes  No

Has the plant quality control department verified product repairs, workmanship, 
and finish are acceptable?   Yes  No

Comments: 

Product Handling and Storage

Are products handled and stored properly?   Yes  No

Comments: 
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Overall Review Comments

Review Attendees

Name Job Description Phone/Email
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Appendix B Manufacturers Name Problem Resolution Request

Date: 

Submitted To: 

WSDOT Bridge Construction Engineer  Fax: 360-705-6809/Email: 

Contractor 

Fax: /Email: 

WSDOT Contract No: 

Project Name: 

Company Name: 

Submitted By (Contact Person): 

Telephone No:    Fax No: 

Email: 

Priority:  High  Medium  Low

Request Response Time: 

Description of Problem:

Proposed Resolution:

WSDOT Fabrication Inspector’s Name and Signature: 

Name Signature
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Appendix C RAM Acceptance Codes

Products RAM Code 
Concrete Ready Mix Batch Plant  8 
Epoxy Coated Reinforcing Steel  2, 5, 6 
Fabrication Facilities (Steel Embeds & Fabricating Rebar)  8 
Prestress Strand  1, 2, 6 
Reinforcing Steel  2, 6

Acceptance Action Codes

1) Acceptance based upon ‘Satisfactory’ Test Report for samples of materials to be incorporated 
into the project.

2) Mfg. Cert. of Compliance for ‘Acceptance’ prior to use of material.

3) Catalog Cuts for ‘Acceptance’ prior to use of material.

4) Not Listed (No relevance to annual submittal process)

5) Only Materials Tagged ‘Approved for Shipment’

6) Submit Certificate of Materials Origin to Project Engineer Office.(Only for projects with “Buy 
America” requirement.

7) Not Listed (No relevance to annual submittal process)

8) Source Approved

9) Approval Withheld; submit samples for preliminary evaluation

10) Approval Withheld

11) Miscellaneous Acceptance Criteria
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WSDOT Standard Practice QC 7
Annual Precast Plant Review and Approval Process

1. Scope

 This standard specifies requirements and procedures for WSDOT annual approval of all 
manufacturing facilities producing precast concrete structures in accordance with WSDOT 
Standard Specification Section 6-02.3(28). 

2. Referenced Documents

2.1 WSDOT Qualified Products List (QPL)

2.2 WSDOT Standard Specification

3. Terminology

3.1 Plant – Manufacturing facility producing precast concrete structures with single 
plant location.

3.2 NRMCA – National Ready Mix Concrete Association

3.3 ICBO – International Congress Building Officials

3.4 ICC-ES – International Code Council Evaluation Services

3.5 PCI – Precast/Prestressed Concrete Institute

3.6 NPCA – National Precast Concrete Association

3.7 RAM - Request for Approval of Material (WSDOT Form 350-071 EF) submitted by the 
plant, identifying their material sources for WSDOT approval.

3.8 Quality Control – Quality control inspection and documentation provided by the plant.

3.9 QPL – WSDOT Qualified Products List

3.10 WSDOT – Washington State Department of Transportation

3.11 WSDOT Annual Approval – The certification process defined in WSDOT Standard Practice 
QC 7.

3.12 WSDOT Fabrication Inspector – Quality Assurance inspector provided by the WSDOT 
Headquarters Materials Laboratory Materials and Fabrication Inspection Office.

4. Significance and Use

4.1 This Standard Practice specifies procedures for approving plants on an annual basis and 
maintaining a plant approval document reviewed annually. Submittal documents pre approve 
specific documentation identified in this Standard Practice; replacing the requirement for 
contract specific submittals. Modifications can be made to the plants submittal at any time 
during the annual approval period.
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5. Annual Plant Approval Requirements

5.1 Plants shall be initially approved through the QPL or RAM approval process. Plants shall not 
begin fabricating precast members prior to receiving WSDOT annual plant approval.

5.2 Maintain current PCI, or NPCA certification, or maintain current status as a recognized 
fabricator by ICBO or ICC-ES. 

5.3 Maintain quality control staff meeting the training and certification requirements specified 
by the certifying organization.

5.4 Submit and maintain an annual approval document detailed in Section 6. Plants must 
complete and maintain all submittal requirements to remain in active approval status.

5.5 Submit annually by December 1st a document identifying the plant has reviewed their 
annual approval document and identifies whether the plant approval document remains 
unchanged, or details any anticipated revisions.

5.6 Successful completion of initial WSDOT plant approval detailed in Section 7 or successful 
maintenance of annual approval status detailed in Section 10.

6. Plant Submittal Requirement

6.1 Plants shall initially submit a document for annual approval that covers the submittal 
requirements of this section starting with section 6.1.1. The document may be submitted 
by mail or submitted electronically. Submit documents to the WSDOT Fabrication and 
Coatings Engineer.

6.1.1 Table of Contents 

6.1.2 PCI, NPCA, ICBO, or ICC-ES plant certification document. Submit plants current 
certification letter.

6.1.3 Table of Organization.

6.1.4 RAM documents. Submit RAM documents for the following materials. 
• Concrete Ready Mix Batch Plant (as applicable)
• Epoxy Coated Reinforcing Steel
• Fabrication Facilities Manufacturing Welded Embeds and Fabricating 

Reinforcing Steel
• Reinforcing Steel

6.1.5 Concrete mix designs. Submit mix designs on the latest revision of WSDOT Form 
#350-040 EF. Mix designs are to be filled out completely. Aggregate, cement, slag, 
and admixtures must be from WSDOT approved sources. 

 Mix design submittal shall include the following for each mix design;
• Compressive strength break history. A minimum of 15 sets (2 cylinders per set)
• Cement mill certification report
• Chloride Ion test results 
• Self-compacting concrete test data 

6.1.6 Curing procedures. Submit the procedure that will be used to cure precast members. 
Identify whether accelerated curing will be used and detail the procedure for 
monitoring and documenting curing operations.
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6.1.7 Fabrication procedures and drawings. This submittal is for standard fabrication 
procedures and specialized fabrication procedures. Specialized procedures may 
be added to the annual plant submittal as approved by the WSDOT Bridge and 
Structures Office, to facilitate fabrication of precast structures. This is the section 
to add lower stripping strength approvals per Standard Specification section 
6-02.3(28)B.

6.1.8 Weld procedures. Submit weld procedures for welding of embed plates or other 
structures as applicable to the plants manufacturing process. 

6.1.9 Repair procedures. Submit repair procedures for anticipated repair scenarios. 
Approved repair procedures can be used during fabrication of precast members 
without further WSDOT engineering approval. Repair procedures must be detailed, 
including dimensional limits, and specific repair materials identified by material type, 
and brand name. Submittal shall include catalog cuts for repair materials.

6.1.10 Quality control plan. Submit quality control procedures and inspection forms. 
Inspection forms shall include information for the following.

• Pre Pour Inspection Report
• Wet Concrete Testing Report
• Compressive Strength Testing Report
• Non Conformance Report
• Post Pour Inspection Report 

6.1.11  Ready mix batch plant NRMCA certification documentation as applicable. Not 
required for plants in house batch plant. 

6.1.12 Problem resolution form. Submit a plant specific problem resolution form. 
Appendix “B” has an example of the Problem Resolution Form. This form is 
used to expedite resolution of construction Issues encountered during fabrication 
of precast concrete structures. 

6.1.13 Certificate of Compliance Document: Submit the form that will be used for 
the Certificate of Compliance document. 

6.1.14 Final documentation package. Detail or outline the documents that will be provided 
to the WSDOT Materials and Fabrication Inspector prior to WSDOT final approval 
of precast members. Documents required in the final document package are as 
listed below.

• Pre Pour Inspection Report
• Wet Concrete Testing Report
• Compressive Strength Testing Report
• Post Pour Inspection Report 
• Gradation Reports
• Cure Charts for accelerated curing
• Non Conformance Reports 
• Problem Resolution documents
• Certificate of Compliance
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• Certificate of Materials Origin (for projects with “Buy America” Requirement, 
WSDOT Form #350-109 EF)

• Mill certs 
– Cement
– Epoxy Coated Reinforcing Steel
– Fly Ash
– Micro Silica
– Reinforcing Steel
– Slag
– Steel components not used for Contractors convenience

7. Initial Plant Approval Process

7.1 Upon receiving the plants initial submittal, WSDOT will review the contents of the submittal 
in preparation for WSDOT’s initial plant approval meeting with representatives of the plant. 

7.2 WSDOT will be allowed 90 days for review of the plants initial submittal document. Time 
for review will be longer if submittals are incomplete. 

7.3 WSDOT review responsibilities.

7.3.1 WSDOT Fabrication and Coatings Engineer. Overall responsibility for annual 
approval and submittal review process. Coordinates all annual approval submittal 
activities. Reviews for acceptance all documentation with the exception of mix 
designs, specialized fabrication procedures, and repair procedures.

7.3.2 WSDOT HQ Materials Laboratory Structural Materials Testing Engineer. 
Responsible for review and acceptance of mix designs.

7.3.3 WSDOT Bridge Construction Office. Responsible for review and approval of 
repair procedures.

7.3.4 WSDOT Bridge and Structures Office. Responsible for approval of specialized 
fabrication procedures, and review and approval of a welding procedures. 

7.4 Review process.

7.4.1 The WSDOT Fabrication and Coatings Engineer will review portions of the plant 
submittal and will send specific sections referenced in Section 7.3 to the respective 
approving authorities. 

7.4.2 Approving authorities will send reviewed documents back to the WSDOT 
Fabrication and Coatings Engineer. 

7.4.3 The WSDOT Fabrication and Coatings Engineer will review the status of the 
submittals returned from the approving authorities and incorporate the documents 
into the annual plant approval document. 

7.4.4  Submittal documents will be signed or stamped “Approved”, “Approved as Noted”, 
“Not Approved”, or “Accepted” depending on their review status.

7.4.5  RAM documents will be coded with acceptance codes by the WSDOT Fabrication 
and Coatings Engineer. RAM codes for specific items are referenced in Appendix 
“C” of this Standard Practice. 
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7.4.6  The WSDOT Fabrication and Coatings Engineer will make an itemized list of review 
comments and action items and will place them at the front of the annual submittal 
document returned to the plant at the time of the initial plant approval meeting. 
If time allows, the Fabrication and Coatings Engineer will work directly with 
representatives from the plant to address review comments prior to the initial plant 
approval meeting. 

7.4.7  The WSDOT Fabrication and Coatings Engineer will schedule the initial plant 
approval meeting and will send the plant a letter and email notifying them of the date 
and time WSDOT will be at the plant for the initial plant approval meeting. 

7.4.8  WSDOT will perform a formal audit of the plants facility, and operating and 
quality control procedures prior to the initial plant approval meeting. WSDOT will 
contact the plant and inform them of the date and time a WSDOT inspector will 
be at the plant for an inspection audit. The audit will follow the outline detailed in 
Appendix “A”.

7.4.9 WSDOT will provide the plant with an electronic version of the reviewed annual 
approval document within 15 days following completion of the initial plant 
approval meeting. 

8. Initial Plant Approval Meeting

8.1 Scheduling 

8.1.1 An initial plant approval meeting will be scheduled after WSDOT has completed its 
review of the plants initial submittal. The meeting will be held at the plants physical 
location. WSDOT will notify the plant of the date and time the meeting will be held. 

8.2 Attendees

8.2.1 WSDOT attendees will include at a minimum, the WSDOT Fabrication and Coatings 
Engineer and a supervising inspector from the Materials and Fabrication Inspection 
Office.

8.2.2 Attendees from the plant shall include at a minimum the plant manager, production 
manager, and quality control manager, or their respective representatives. 

8.3 Meeting Agenda

8.3.1 The meeting agenda will focus on comments from WSDOT’s review of the plants 
annual approval document submittal, and WSDOT’s plant inspection audit completed 
prior to the meeting. 

8.3.2 WSDOT will inform the plant of their approval status upon completion of the initial 
approval meeting. Any deficiencies that would prevent approval will be identified 
and discussed during the meeting.

9. Initial Plant Approval Status Notification

9.1 Within 30 days following the initial plant approval meeting, the WSDOT Fabrication and 
Coatings Engineer will send the plant a letter informing the plant of their approval status and 
the period of effectiveness. Any deficiencies identified during the annual plant review audit 
that would prevent annual approval will be identified in the letter. 
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10. Maintenance of Plant Approval Status After Initial Approval

10.1 Annual approval documents will remain in affect indefinitely as long as the document is 
maintained each calendar year.

10.2 The WSDOT Fabrication and Coatings Engineer will send each plant a letter in October 
requesting a document identifying the plant has reviewed their annual approval document 
and identifies whether the plant approval documents remain unchanged, or details any 
anticipated revisions. The letter will also detail any changes to WSDOT’s program that 
would affect the annual approval document. The document and any revisions ready for 
submittal shall be sent electronically to the WSDOT Fabrication and Coatings Engineer no 
later than December 1st.

10.3 Revisions to mix designs, repair procedures, and specialized fabrication procedures will be 
processed through the QPL or reviewed during WSDOT project specific work activities. 
WSDOT will provide plants with a cost estimate for review of submittals being submitted 
through the QPL process. Submittals reviewed during WSDOT project specific work 
activities will be added to the annual approval document. Costs associated with approval 
through project specific work activities will be based on the same process for approvals 
through the RAM process. 

10.4 Revisions submitted by the plant will be reviewed as detailed in Section 7.4.1 through 7.4.5.

10.5 The WSDOT Fabrication and Coatings Engineer will review annual plant approval 
documents in December. Review comments will be provided to plants for their action 
by January 15th. Upon resolution of review comments, the WSDOT Fabrication and 
Coatings Engineer will document revisions to the annual approval document and will 
maintain revision control by adding “Approved”, “Approved as Noted”, “Not approved”, or 
“Accepted” revisions to the document and providing plants with an electronic version of the 
plants complete approval document. WSDOT will provide a revision control document at the 
front of the annual approval document, which details the changes from the previous version.

10.6 Onsite inspection audits will be performed by WSDOT when the plant starts its first 
project each calendar year. Audits will not be performed by WSDOT until there is work 
taking place. If a calendar year passes without an active project, WSDOT will perform an 
inspection audit when WSDOT project specific work starts. The audit will follow the outline 
detailed in Appendix A. 

11. Annual Maintenance Approval Status Notification

11.1 Upon successful completion of WSDOT’s annual plant approval document review and onsite 
plant inspection as applicable, the WSDOT Fabrication and Coatings Engineer will send the 
plant a letter informing the plant of their approval status and the period of effectiveness. Any 
deficiencies identified during the annual plant review that would prevent annual approval 
will be identified in the letter.
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Appendix A Precast / Prestress Plant Inspection Audit

Plant: Date: 

Phone Number: Contact Person: 

Plant Reviewed by: 

Review Results: Acceptable  Unacceptable 

Materials

Concrete Cylinders

Is cylinder fabrication and testing in accordance with WSDOT test methods?  Yes  No

Does cylinder storage comply with specifications?   Yes  No

Is cylinder capping acceptable?   Yes  No

Method of capping:  Sulphur  Rubber caps  Other 

What types of molds are used?  Paper  Plastic  Steel  Securer

Is cylinder testing machine calibrated?   Yes  No

Comments: 

Cement

Is cement from an approved source?   Yes  No

Are cement certifications available?   Yes  No

Is cement storage acceptable?   Yes  No

Comments: 

Aggregate

Has aggregate source been approved by WSDOT?   Yes  No

Does plant use WSDOT grading?   Yes  No

Is aggregate sampled and tested prior to use?   Yes  No

Is aggregate storage acceptable?   Yes  No

Comments: 
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Reinforcing Steel

Are mill test certificates available?   Yes  No

Is fabrication acceptable?   Yes  No

Is storage acceptable?   Yes  No

Comments: 

Forms

Are forms clean, straight and in good condition?   Yes  No

Are forms checked for dimensions prior to use?   Yes  No

Comments: 

Batch Plant

Does batch plant meet the certification requirements of the WSDOT Std. Spec.  Yes  No

Date of scale calibration: 

Comments: 

Fabrication

Set Up

Is reinforcing steel placed per contract   Yes  No

Is steel tied according to specifications and held in place during concrete placement?  Yes  No

Is the plant aware tack welding is not permitted?   Yes  No

Is there a Plant QC hold point for inspection prior to setting forms?  Yes  No

Comments: 

Concrete Placement

Is concrete delivered in a timely manner?   Yes  No

Is plant using approved concrete mix design?   Yes  No

Is required concrete testing being done?   Yes  No

Is there adequate equipment for concrete placement in forms?  Yes  No

Is concrete placed per specifications?   Yes  No

Comments: 
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Curing

Is temperature measuring equipment acceptable?   Yes  No

Is product protected during curing?   Yes  No

Are test cylinders cured under same conditions as product?  Yes  No

What type of curing system is used?  Radiant  
 Hot air   
 Convection  
 Conducted Steam  
 Other 

Comments: 

Stripping Procedures

Are concrete cylinders for verification of stripping strength representative of the product?  Yes  No

Is required stripping strength being verified with cylinder breaks prior to stripping?  Yes  No

Comments: 

Inspection

Does plant inspection staff have a good understanding of their job responsibilities?  Yes  No

Does plant inspection staff have adequate Training?  Yes  No

Is plant inspection staff familiar with the WSDOT Annual Approval process  
and procedures?   Yes  No

Are approved shop drawings, plans, and calculations available?  Yes  No

Are quality control procedures being followed?   Yes  No

Are quality control reports being filled out Properly?  Yes  No

Has the plant quality control department verified product repairs, workmanship, 
and finish are acceptable?   Yes  No

Comments: 

Product Handling and Storage

Are products handled and stored properly?   Yes  No

Comments: 
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Overall Review Comments

Review Attendees

Name Job Description Phone/Email
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Appendix B Manufacturers Name Problem Resolution Request

Date: 

Submitted To: 

WSDOT Bridge Construction Engineer  Fax: 360-705-6809/Email: 

Contractor 

Fax: /Email: 

WSDOT Contract No: 

Project Name: 

Company Name: 

Submitted By (Contact Person): 

Telephone No:    Fax No: 

Email: 

Priority:  High  Medium  Low

Request Response Time: 

Description of Problem:

Proposed Resolution:

WSDOT Fabrication Inspector’s Name and Signature: 

Name Signature
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Appendix C AM Acceptance Codes

Products RAM Code 
Concrete Ready Mix Batch Plant  8 
Epoxy Coated Reinforcing Steel  2, 5, 6 
Fabrication Facilities (Steel Embeds & Fabricating Rebar)  8 
Reinforcing Steel  2, 6

Acceptance Action Codes
1) Acceptance based upon ‘Satisfactory’ Test Report for samples of materials to be incorporated into 

the project.

2) Mfg. Cert. of Compliance for ‘Acceptance’ prior to use of material.

3) Catalog Cuts for ‘Acceptance’ prior to use of material.

4) Not Listed (No relevance to annual submittal process)

5) Only Materials Tagged ‘Approved for Shipment’

6) Submit Certificate of Materials Origin to Project Engineer Office. (Only for projects with “Buy 
America” requirement.

7) Not Listed (No relevance to annual submittal process)

8) Source Approved

9) Approval Withheld; submit samples for preliminary evaluation

10) Approval Withheld

11) Miscellaneous Acceptance Criteria
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WSDOT FOP FOR WAQTC TM 2
Sampling Freshly Mixed Concrete

Scope
This method covers procedures for obtaining representative samples of fresh concrete delivered to the 
project site and on which tests are to be performed to determine compliance with quality requirements 
of the specifications under which concrete is furnished. The method includes sampling from 
stationary, paving and truck mixers, and from agitating and non-agitating equipment used to transport 
central mixed concrete.

This method also covers the procedure for preparing a sample of concrete for further testing where it 
is necessary to remove aggregate larger than the designated size for the test method being performed. 
The removal of large aggregate particles is accomplished by wet sieving.

Sampling concrete may involve hazardous materials, operations, and equipment. This standard does 
not purport to address all of the safety problems associated with its use. It is the responsibility of the 
user of this standard to establish appropriate safety and health practices.

Warning—Fresh Hydraulic cementitious mixtures are caustic and may cause chemical burns to skin 
and tissue upon prolonged exposure.

Apparatus
• Wheelbarrow
• Cover for wheelbarrow (plastic, canvas, or burlap)
• Shovel
• 5 gal bucket for water

Sampling Requirements
Concrete samples other than initial load samples or samples for questioned acceptance will be taken 
from each sublot by a random selection. Sublots are determined by the designated sampling frequency 
in the Standard Specifications. Random selection will be per WSDOT Test Method T 716, Method of 
Random Sampling for Locations of Testing and Sampling Sites

For placement of one class of concrete 50 cys or less
• Sample initial truck after ½ cy has been discharged from the truck (this material may not be placed 

in the forms)
• Sample each truck, after ½ cy has been discharged from truck, until one truck meets all applicable 

acceptance test requirements.
• After one truck meets the acceptance test requirements, the remaining concrete may be visually 

inspected.

For placement of one class of concrete greater than 50 yds

Sample initial truck after ½ cy has been discharged from the truck (this material may not be placed 
in the forms)

Sample each truck until two successive loads meet all applicable acceptance test requirements. 
Once two loads meet the acceptable standard, the sampling and testing frequency may decrease 
to one for every five ten truckloads.

For all trucks, after the initial truck, sample the concrete after a minimum of ½ yd3 of concrete 
has been discharged into the forms.
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WAQTC TM 2  Sampling Freshly Mixed Concrete

Random Sample Selection
Concrete samples other than initial load samples or samples for questioned acceptance will be taken 
from each sublot by a random selection. Sublots are determined by the designated sampling frequency 
in the Standard Specifications. Random selection will be accomplished by using WSDOT Test 
Method T 716, Method of Random Sampling for Locations of Testing and Sampling Sites

Procedure
Use every precaution in order to obtain samples representative of the true nature and condition of the 
concrete being placed being careful not to obtain samples from the very first or very last portions of 
the batch. The size of the sample will be 1.5 times the volume of concrete required for the specified 
testing, but not less than 1 ft3 after wet-sieving, if required.

Note 1: Sampling should normally be performed as the concrete is delivered from the mixer to the 
conveying vehicle used to transport the concrete to the forms; however, specifications may require 
other points of sampling, such as at the discharge of a concrete pump.

• Sampling from stationary mixers, except paving mixers
 Perform sampling by passing a receptacle completely through the discharge stream, or by 

completely diverting the discharge into a sample container. If discharge of the concrete is too rapid 
to divert the complete discharge stream, discharge the concrete into a container or transportation 
unit sufficiently large to accommodate the entire batch and then accomplish the sampling in the 
same manner as given for paving mixers. Take care not to restrict the flow of concrete from the 
mixer, container, or transportation unit so as to cause segregation. These requirements apply to 
both tilting and nontilting mixers.

• Sampling from paving mixers
 Obtain material from at least five different locations in the pile and combine into one test sample. 

Avoid contamination with subgrade material or prolonged contact with absorptive subgrade. To 
preclude contamination or absorption by the subgrade, sample the concrete by placing a shallow 
container on the subgrade and discharging the concrete across the container. The container shall 
be of a size sufficient to provide a sample size that is in agreement with the nominal maximum 
aggregate size.

• Sampling from revolving drum truck mixers or agitators
 Do not obtain samples until after all of the water has been added to the mixer. Do not obtain 

samples from the very first or last portions of the batch discharge. Sample by repeatedly passing 
a receptacle through the entire discharge stream or by completely diverting the discharge into a 
sample container. Regulate the rate of discharge of the batch by the rate of revolution of the drum 
and not by the size of the gate opening.

• Sampling from open-top truck mixers, agitators, non-agitating equipment or other types of 
open-top containers

 Sample by whichever of the procedures described above is most applicable under the 
given conditions.

• Sampling from pump or conveyor placement systems
 Do not obtain samples until after all of the pump slurry has been eliminated. Sample by repeatedly 

passing a receptacle through the entire discharge system or by completely diverting the discharge 
into a sample container. Do not lower the pump arm from the placement position to ground level 
for ease of sampling, as it may modify the air content of the concrete being sampled. Do not 
obtain samples from the very first or last portions of the batch discharge.
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Sampling Freshly Mixed Concrete WAQTC TM 2

Transport samples to the place where fresh concrete tests are to be performed and specimens are 
to be molded.

Combine and remix the sample minimum amount necessary to ensure uniformity. Protect the sample 
from direct sunlight, wind, rain, and sources of contamination.

Complete test for temperature and start tests for slump and air content within 5 minutes of obtaining 
the sample. Complete tests as expeditiously as possible. Start molding specimens for strength tests 
within 15 minutes of obtaining the sample.

Report results on concrete delivery ticket (i.e., Certificate of Compliance).

The name of the qualified tester who performed the field acceptance test is required on concrete 
delivery tickets containing test results.

Wet Sieving
When required for slump testing, air content testing or molding test specimens the concrete sample 
shall be wet-sieved, prior to remixing, by the following:

1. Place the sieve designated by the test procedure over dampened sample container.

2. Pass the concrete over the designated sieve. Do not overload the sieve (one particle thick.)

3. Shake or vibrate the sieve until no more material passes the sieve.

4. Discard oversize material including all adherent mortar.

5. Repeat until sample of sufficient size is obtained.

6. Mortar adhering to the wet-sieving equipment shall be included with the sample.

Note 1: Wet-sieving is not allowed for samples being utilized for density determinations according 
to the FOP for AASHTO T 121.
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WAQTC TM 2  Sampling Freshly Mixed Concrete
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Sampling Freshly Mixed Concrete WAQTC TM 2

Performance Exam
Checklist Sampling Freshly Mixed Concrete  
FOP for WAQTC TM 2

Participant Name   Exam Date 

Procedure Element Yes No
1. The tester has a copy of the current procedure on hand?
2. Obtain a representative sample:

a. Sample the concrete after ½ cy discharged?
b. Pass receptacle through entire discharge stream or completely divert discharge 

stream into sampling container?
c. Transport samples to place of testing?
d. Sample remixed?
e. Sample protected? 
f. Correct sample size?

3. Start tests for slump and air within 5 minutes of sample being obtained?
4. Start molding cylinders within 15 minutes of sample being obtained?
5. Protect sample against rapid evaporation and contamination?

First Attempt: Pass  Fail Second Attempt: Pass  Fail 

Signature of Examiner 

This checklist is derived, in part, from copyrighted material printed in ACI CP-1, published by the 
American Concrete Institute.

Comments:
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WSDOT FOP for AASHTO T 231

Making and Curing Concrete Test Specimens in the Field

1. Scope

1.1 This method covers procedures for making and curing cylinder specimens from 
representative samples of fresh concrete for a construction project.

1.2 The concrete used to make the molded specimens shall be sampled after all on-site 
adjustments have been made to the mixture proportions, including the addition of mix 
water and admixtures, except as modified in Section 5.1. This practice is not satisfactory 
for making specimens from concrete not having measurable slump or requiring other sizes 
or shapes of specimens.

1.3 The values stated in English units are to be regarded as the standard.

1.4 This standard does not purport to address the safety problems associated with its use. It is the 
responsibility of the user of this standard to establish appropriate safety and health practices 
and determine the applicability of regulatory limitations prior to use. (Warning: Fresh 
hydraulic cementitious mixtures are caustic and may cause chemical burns to exposed skin 
and tissue upon prolonged exposure.)

2. Referenced Documents

2.1 AASHTO Standards

T 23 Making and Curing Concrete Test Specimens in the Field

M 201 Moist Cabinets, Moist Rooms, and Water Storage Tanks Used in the 
Testing of Hydraulic Cements and Concretes

M 205 Molds for Forming Concrete Test Cylinders Vertically

R 39 Making and Curing Concrete Test Specimens in the Laboratory

T 231 Capping Cylindrical Concrete Specimens

2.2 ASTM Standards

C 125 Terminology Related to Concrete and Concrete Aggregates

2.3 ACI Standards

309 R Guide for Consolidation of Concrete

2.4 WSDOT

 FOP for WAQTC TM 2 Sampling Freshly Mixed Concrete

1This FOP is based on AASHTO T 23-08.
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3. Terminology

 For definitions of terms used in this practice, refer to Terminology ASTM C 125.

4. Significance and Use

4.1 This practice provides standardized requirements for making, curing, protecting, 
and transporting concrete test specimens under field conditions.

4.2 If the specimens are made and standard cured, as stipulated herein, the resulting strength 
test data where the specimens are tested are able to be used for the following purposes:

4.2.1 Acceptance testing for specified strength.

4.2.2 Checking the adequacy of mixture proportions for strength.

4.2.3 Quality control.

4.3 If the specimens are made and field cured, as stipulated herein, the resulting strength 
test data when the specimens are tested are able to be used for the following purposes:

4.3.1 Determination of whether a structure is capable of being put in service.

4.3.2 Comparison with test results of standard cured specimens or with test results 
from various in-place test methods,

4.3.4 Adequacy of curing and protection of concrete in the structure.

4.3.5 Form or shoring removal time requirements.

5. Apparatus

5.1 Molds, General – Refer to AASHTO T 23.

5.2 Cylinder – Molds for casting concrete test specimens shall conform to the requirements 
of M 205.

5.3 Beam Molds – Refer to WSDOT Test Method T 808.

5.4 Tamping Rod – Two sizes are specified as indicated in Table 1. Each shall be a round, 
straight steel rod with at least the tamping end rounded to a hemispherical tip of the 
same diameter as the rod. Both ends may be rounded if preferred.

Diameter of Cylinder 
(in mm)

Rod Dimensions
Diameter 
(in mm)

Length of Rod 
(in mm)

4 (100) ⅜ (10) 12 (300)
6 (150) ⅝ (16) 20 (500)

Rod tolerances length ± 4 in (100 mm) and diameter ± 1/16 in (2 mm).

Tamping Rod Requirements
Table 1
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5.5 Vibrators – Internal vibrators shall be used. The vibrator frequency shall be at least 
7,000 vibrations per minute at 117 Hz while the vibrator is operating in the concrete. 
The diameter of a round vibrator shall be no more than one-fourth the diameter of the 
cylinder mold or one-fourth the width of the beam mold. Other shaped vibrators shall have 
a perimeter equivalent to the circumference of an appropriate round vibrator. The combined 
length of the vibrator shaft and vibrating element shall exceed the depth of the section being 
vibrated by at least 3 in (75 mm). The vibrator frequency shall be checked periodically.

 Note 1: For information on size and frequency of various vibrators and a method to 
periodically check vibrator frequency, see ACI 309R.

5.6 Mallet – A mallet with a rubber or rawhide head weighing 1.25 ± 0.50 lb (0.57 ± 0.23 kg) 
shall be used.

5.7 Small Tools – Tools and items that may be required are shovels, pails, trowels, wood float, 
metal float, blunted trowels, straightedge, feeler gauge, scoops, and rules.

5.8 Sampling and Mixing Receptacle – The receptacle shall be a suitable heavy gage metal pan, 
wheelbarrow, or flat, clean non-absorbent mixing board of sufficient capacity to allow easy 
remixing of the entire sample with a shovel or trowel.

5.9 Cure Box – The cure box shall be a commercially manufactured cure box meeting 
AASHTO T 23 standards and the following requirements:

5.9.1. The interior shall be rustproof with a moisture-proof seal between the lid and 
the box.

5.9.2. The lid shall lock or have loops for padlocks that allow the box to be locked.

5.9.3. The box shall be equipped with a heating and cooling system. If the system 
uses a water circulating system, the box shall be equipped with a bottom drain 
and an overflow port. The cure box shall provide an environment that prevents loss 
of moisture from the specimens. The curing temperature and moist environment shall 
be controlled by the use of heating and cooling devices installed in the cure box.

5.10 Temperature Measuring Device – The temperature measuring device shall be capable 
of reading from 30°F to 120°F (0°C to 50°C) with an accuracy of ± 1.0°F (±0.5°C) and 
continuously recording the internal temperature of the cure box for a minimum of 24 hrs 
with an accuracy of ± 1.0 °F (±0.5 °C). During the initial cure, a thermometric recording 
device shall be used to record the interior temperature of the cure box at intervals of not 
more than 10 minutes.
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6. Testing Requirements

 Testing for determining the compressive strength at 28 days shall require a set of two specimens 
made from the same sample.

6.1 Compressive Strength Specimens – Compressive strength specimens shall be cylinders 
cast and allowed to set in an upright position. The length shall be twice the diameter. 
The cylinder diameter shall be at least three times the nominal maximum size of the coarse 
aggregate. The standard specimen shall be the 4 by 8 in (100 by 200 mm) cylinder when the 
nominal maximum size of the coarse aggregate does not exceed 1 in (25 mm). When the 
nominal maximum size of the coarse aggregate exceeds 1 in (25 mm), the specimens shall be 
made with 6 by 12 in (150 by 300 mm) cylinders. Mixing of cylinder sizes for a particular 
concrete mix design is not permitted on a project. When the nominal maximum size 
of the coarse aggregate exceeds 2 in (50 mm), the concrete sample shall be treated by wet 
sieving through a 2 in (50 mm) sieve as described in FOP for WAQTC TM 2. Contact the 
Materials Laboratory for directions.

 Note 2: The nominal maximum size is the smallest standard sieve opening through which 
the entire amount of aggregate is permitted to pass.

 Note 3: When molds in SI units are required and not available, equivalent inch-pound unit 
size molds should be permitted.

6.2 Flexural Strength Specimens

 Refer to WSDOT Test Method T 808.

7. Sampling Concrete

7.1 The samples used to fabricate test specimens under this standard shall be obtained in 
accordance with FOP for WAQTC TM 2 unless an alternative procedure has been approved.

7.2 Record the identification of the sample with respect to the location of the concrete 
represented and the time of casting.

7.3 Cylinders shall be made using fresh concrete from the same sample as the slump, air content 
and temperature tests. Material from the slump, air content, and unit weight tests cannot 
be reused to construct cylinders.

8. Slump, Air Content, and Temperature

 As required, perform the following tests prior to making cylinders:

8.1 Slump – FOP for AASHTO T 119

8.2 Air Content – FOP for WAQTC T 152 or FOP for AASHTO T 196

8.3 Temperature – FOP for AASHTO T 309

8.4 Unit Weight – AASHTO T 121
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9. Molding Cylinders

9.1 Place of Molding – Mold cylinders on a level, rigid horizontal surface, free of vibration 
and other disturbances, at a place as near as practicable to the location where they are 
to be stored.

9.2 Casting the Concrete – Begin casting cylinders within 15 minutes of obtaining the sample. 
Prior to molding of the specimens remix the sample the minimum amount necessary to 
ensure uniformity. Place the concrete in the mold using a scoop, blunted trowel, or shovel. 
Select each scoopful, trowelful, or shovelful of concrete from the sampling receptacle to 
ensure that it is representative of the batch. Move the scoop, trowel, or shovel around the 
perimeter of the mold opening when adding concrete so the concrete is uniformly distributed 
within each layer with a minimum of segregation. In placing the final layer, the operator 
shall attempt to add an amount of concrete that will exactly fill the mold after consolidation. 
Underfilled molds shall be adjusted with representative concrete during consolidation of the 
top layer. Overfilled molds shall have excess concrete removed.

9.2.1 Number of Layers – Make specimens in layers as indicated in Table 2 or 3.

Cylinders: 
Diameter, in (mm)

Number of Layers of 
Approximately Equal Depth

Number of Roddings 
per Layer

Cylinders: Diameter, in (mm)
  4 (100) 2 25
  6 (150) 3 25

Molding Requirements by Rodding
Table 2

Cylinders:  
Diameter, in (mm)

Number 
of Layers

Number of Vibrator 
Insertions per Layer

Approximate Depth 
of Layer, in (mm)

Cylinders: Diameter, in (mm)
  4 (100) 2 1 one-half depth 

of specimen
  6 (150) 2 2 one-half depth 

of specimen

Molding Requirements by Vibration
Table 3

9.2.2 Select the proper tamping rod from Section 5.4 and Table 1 or the proper vibrator 
from Section 5.5. If the method of consolidation is rodding, determine molding 
requirements from Table 2. If the method of consolidation is vibration, determine 
molding requirements from Table 3.
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9.3 Consolidation

9.3.1 Method of Consolidation – Preparation of satisfactory cylinders require different 
methods of consolidation. The methods of consolidation are rodding and vibration. 
Base the selection of the method of consolidation on slump, unless the method is 
stated in the specifications under which the work is being performed. Rod or vibrate 
concretes with slumps greater than 1 in (25 mm). Vibrate concretes with slumps less 
than or equal to 1 in (25 mm). Concretes of such low water content that they cannot 
be properly consolidated by the method herein, or requiring other sizes and shapes 
of specimens to represent the product or structure, are not covered by this method. 
Specimens for such concretes shall be made in accordance with the requirements 
of R 39 with regards to specimen size and shape and method of consolidation.

9.3.2 Rodding – Place the concrete in the mold in the required number of layers of 
approximately equal volume. Rod each layer with the rounded end of the rod 
using the required number of roddings specified in Table 2. Rod the bottom layer 
throughout its depth. Distribute the strokes uniformly over the cross section of the 
mold. For each layer, allow the rod to penetrate through the layer being rodded and 
into the layer below approximately 1 in (25 mm). After each layer is rodded, tap 
the outsides of the mold lightly 10 to 15 times with the open hand, mallet, or rod 
to close any holes left by rodding and to release any large air bubbles that may have 
been trapped.

9.3.3 Vibration – Maintain a uniform time period for duration of vibration for the particular 
kind of concrete, vibrator, and specimen mold involved. The duration of vibration 
required will depend upon the workability of the concrete and the effectiveness of 
the vibrator. Usually, sufficient vibration has been applied as soon as the surface of 
the concrete has become relatively flat and large air bubbles cease to break through 
the top surface. Continue vibration only long enough to achieve proper consolidation 
of the concrete (Note 4). Fill the molds and vibrate in the required number of 
approximately equal layers. Place all the concrete for each layer in the mold before 
starting vibration of that layer. Compacting the specimen, insert the vibrator slowly 
and do not allow it to rest on the bottom or sides of the mold. Slowly withdraw the 
vibrator so that no large air pockets are left in the specimen. When placing the final 
layer, avoid overfilling by more than ¼ in (6 mm).

 Note 4: Generally, no more than 5 s of vibration should be required for each insertion 
to adequately consolidate concrete with a slump greater than 3 in (75 mm). Longer 
times may be required for lower slump concrete, but the vibration time should rarely 
have to exceed 10 s per insertion.

9.3.3.1 Cylinders – The number of insertions of a vibrator per layer is given in Table 3. 
When more than one insertion per layer is required, distribute the insertion uniformly 
within each layer. Allow the vibration to penetrate through the layer being vibrated, 
and into the layer below, approximately 1 in (25 mm). After each layer is vibrated, 
tap the outsides of the mold lightly 10 to 15 times with the open hand, mallet, or rod 
to close any holes left by rodding and to release any large air bubbles that may have 
been trapped.

9.3.3.2 Beam – Refer to WSDOT Test Method T 808.



Making and Curing Concrete Test Specimens in the Field T 23

WSDOT Materials Manual M 46-01.20 Page 7 of 10 
January 2015

9.4 Finishing – After consolidation, strike off excess concrete from the surface. Perform 
all finishing with the minimum manipulation necessary to produce a flat even surface that 
is level with the rim or edge of the mold and that has no depressions or projections larger 
than ⅛ in (3.2 mm). Place lid on cylinder.

9.5 Storage – Immediately after finishing, place the cylinders in a cure box. The supporting 
surface on which specimens are stored shall be level to within ¼ in/ft (20 mm/m). When 
moving the cylinders to the cure box, lift and support the cylinders from the bottom of the 
molds with a large trowel or similar device. If the top surface is marred during movement 
to cure box, immediately refinish.

10. Curing

10.1 Standard Curing – Standard curing is the curing method used when the specimens are made 
and cured for the purposes stated in Section 4.2.

10.1.1 Initial Curing – Immediately after molding and finishing, the specimens shall be 
stored in a cure box for a period up to 48 hours, unless Contractor provides initial 
curing information for final set. The cure box, at all times during the curing process, 
shall maintain a temperature between 60 and 80 °F [16 and 27 °C] for concrete mix 
designs with a specified strength below 6000 psi [40 MPa] and between 68 and 78°F 
[20 and 26 °C] for concrete mixtures with a specified strength of 6000 psi [40 MPa] 
or greater.

10.1.2 Transportation of Specimens to Final Cure Location – Prior to transporting, cure 
and protect specimens as required in Section 10. Specimens shall not be transported 
until at least 8 h after final set (Note 5). During transporting, protect the specimen 
with suitable cushioning material to prevent damage from jarring and transport 
in an upright position. During cold weather, protect the specimens from freezing 
by transporting in an insulated container. Prevent moisture loss during transportation 
by use of tight-fitting plastic caps on plastic molds. Transportation time shall not 
exceed 4 h.

 Note 5: If a specimen does not attain final set within 32 hours, it is to remain in place 
until final set is reached. The time of final set shall be provided by the concrete 
producer. After final set is reached, it can then be transported. 

10.1.3 Final Curing

10.1.3.1 Cylinders – Upon completion of initial curing and within 30 minutes after 
removing the molds, cure specimens with free water maintained on their surfaces 
at all times at a temperature of 73 ± 3°F (23 ± 2°C) using water storage tanks or moist 
rooms complying with the requirements of Specification M 201, except when capping 
with sulfur mortar capping compound and immediately before testing. When capping 
with sulfur mortar capping compounds, the ends of the cylinder shall be dry enough 
to preclude the formation of steam or foam pockets under or in cap larger than 
¼ in (6 mm) as described in T 231. For a period not to exceed 3 h immediately prior to 
test, standard curing temperature is not required provided free moisture is maintained 
on the cylinders and ambient temperature is between 68 to 80°F (20 and 30°C).

10.1.3.2 Beams – Refer to WSDOT Test Method T 808.



T 23  Making and Curing Concrete Test Specimens in the Field

Page 8 of 10 WSDOT Materials Manual M 46-01.20 
 January 2015

10.2 Field Curing – Field curing is the curing method used for the specimens made for the 
purposes stated in Section 4.3.

10.2.1 Cylinders – Store cylinders in or on the structure as near to the point of deposit 
of the concrete represented as possible. Protect all surfaces of the cylinders from 
the elements in as near as possible the same way as the formed work. Provide the 
cylinders with the same temperature and moisture environment as the structural 
work. Test the specimens in the moisture condition resulting from the specified 
curing treatment. To meet these conditions, specimens made for the purpose of 
determining when a structure is capable of being put in service shall be removed 
from the molds at the time of removal of form work.

10.2.2 Beams – Refer to WSDOT Test Method T 808.

11. Report

11.1 Report the following information to the laboratory that will test the specimens:

11.1.1 Identification number.

11.1.2 Location of concrete represented by the samples.

11.1.3 Date, time, and name of individual molding specimens.

11.1.4 Slump, air content, and concrete temperature, test results and results of any other 
tests on the fresh concrete and any deviations from referenced standard test methods.

11.1.5 High and low temperature of cure box during initial curing.

11.1.6 All other information required by the Materials Testing System (MATS) electronic 
Concrete Transmittal. 

 Note: Agencies that do not have access to MATS may use DOT Form 350-009, 
Concrete Cylinder Transmittal.
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Performance Exam Checklist
Making and Curing Concrete Test Specimens in the Field 
FOP for AASHTO T 23

Participant Name   Exam Date 

Procedure Element Yes No
1. The tester has a copy of the current procedure on hand?
2. All equipment is functioning according to the test procedure, and if required,

has the current calibration/verification tags present?
3. Molds placed on a level, rigid, horizontal surface free of vibration?
4. Making of specimens begun within 15 minutes of sampling?
5. Concrete placed in the mold, moving a scoop or trowel around the perimeter of the 

mold to evenly distribute the concrete as discharged?
6. Mold filled in correct number of layers, attempting to slightly overfill the mold on 

the last layer?
7. Correct consolidation procedure chosen?
8. Rodding

a. Each layer rodded throughout its depth 25 times with hemispherical end of rod, 
uniformly distributing strokes?

b. Bottom layer rodded throughout its depth?
c. Middle and top layers rodded, each throughout their depths, and penetrate into 

the underlying layer?
d. Sides of the mold tapped 10 to 15 times after rodding each layer?

9. Internal Vibration
a. All concrete for each layer placed in the mold before starting vibration of 

that layer.
b. Vibrator inserted slowly and not allowed to rest on the bottom or sides of 

the mold?
c. The final layer was not overfilled by more than ¼ in?
d. Concrete vibrated at a rate to achieve proper consolidation?

10. Strike off excess concrete and finished the surface with a minimum of manipulation?
11. Specimens covered with nonabsorbent, nonreactive cap or plate?
12. Cure box meets requirements?

First Attempt: Pass  Fail Second Attempt: Pass  Fail 

Signature of Examiner 
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WSDOT FOP for WAQTC T 1521

Air Content of Freshly Mixed Concrete by the Pressure Method

Significance

Concrete is not a solid, but rather a solid with void spaces. The voids may contain gas such as air, or 
liquid such as water. All concrete contains air voids, and the amount can be increased by the addition 
of an air entraining agent to the mix. When such an agent is used, the size of the voids drastically 
decreases and the number of voids greatly increases, providing a much greater dispersal of voids.

Air entrainment is necessary in concrete that will be saturated and exposed to cycles of freezing 
and thawing and to deicing chemicals. The microscopic entrained air voids provide a site for relief 
of internal pressure that develops as water freezes and thaws inside the concrete. Without the proper 
entrained-air content, normal concrete that is saturated and is exposed to cycles of freezing and 
thawing can fail prematurely by scaling, spalling, or cracking.

Care must be taken, however, not to have too much entrained air. As the air content increases, 
there will be a corresponding reduction in the strength and other desirable properties of the concrete. 
Typically, this strength reduction will be on the order of 3 to 5 percent for each 1 percent of air 
content. A concrete mix design proportioned for 5 percent air, for example, will be approximately 
15 to 25 percent lower in strength if the air content were to double.

Scope

This procedure covers determination of the air content in freshly mixed portland cement concrete 
containing dense aggregates in accordance with AASHTO T 152 (Type B meter). It is not for use 
with lightweight or highly porous aggregates. This procedure includes calibration of the “Type 
B” air meter gauge and two methods for calibrating the gauge are presented. Concrete containing 
aggregate that would be retained on the 2 inch (50 mm) sieve must be wet sieved. Sieve a sufficient 
amount of the sample over the 1½ in (37.5 mm) sieve in accordance with the FOP for WAQTC TM 2.

Apparatus
• Air Meter – Type B, as described in AASHTO T 152.

• Balance or Scale – Accurate to 0.3 percent of the test load at any point within the range of use 
(for Method 1 calibration only).

• Verified external or internal calibration vessel of known volume (usually 5 percent ± of the 
volume of the meter base).

• Tamping Rod – 5/8 inch (16 mm) diameter and approximately 24 inch (600 mm) long, having a 
hemispherical tip. (Hemispherical means half a sphere; the tip is rounded like half of a ball.)

• Vibrator – 7,000 vibrations per minute, 0.75 to 1.50 inch (19 to 38 mm) in diameter, at least 
3 in (75 mm) longer than the section being vibrated for use with low slump concrete.

• Scoop.

• Container for Water – Rubber syringe (may also be a squeeze bottle).

1This FOP is based on WAQTC T 152 and has been modified per WSDOT standards. To view the redline modifications, contact the 
WSDOT Quality Systems Manager at 360-709-5412.
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• Strike-Off Bar – Approximately 12 inch × ¾ inch × 1/8 inch (300 mm × 22 mm × 3 mm).

• Strike-Off Plate – A flat rectangular metal plate at least ¼ in (6 mm) thick or a glass or acrylic 
plate at least ½ in (12 mm) thick, with a length and width at least 2 in (50 mm) greater than 
the diameter of the measure with which it is to be used. The edges of the plate shall be straight 
and smooth within tolerance of 1/16 inch (1.5 mm).

 Note 1: Use either the strike-off bar or strike-off plate; both are not required. Unit weight 
requires the use of a strike-off plate.

• Mallet – With a rubber or rawhide head having a mass of 1.25 ± 0.5 lb (0.57 ± 0.23 kg).

Calibration of Air Meter Gauge

Note 2: There are two methods for calibrating the air meter, mass, or volume.

1. Screw the short piece of straight tubing into the threaded petcock hole on the underside 
of the cover. Determine the mass of the dry, empty air meter base and cover assembly 
(Mass Method only).

2. Fill the base nearly full with water.

3. Clamp the cover on the base with the tube extending down into the water. Mark the petcock 
with the tube attached for future reference.

4. Add water through the petcock having the pipe extension below until all air is forced out 
the other petcock. Rock the meter slightly until all air is expelled through the petcock.

5. Wipe off the air meter base and cover assembly and determine the mass of the filled unit 
(Mass Method only).

6. Pump up the air pressure to a little beyond the predetermined initial pressure indicated on the 
gauge. Wait a few seconds for the compressed air to cool and then stabilize the gauge hand 
at the proper initial pressure by pumping up or relieving pressure, as needed.

7. Close both petcocks and immediately open the main air valve exhausting air into the base. 
Wait a few seconds until the meter needle stabilizes. The gauge should now read 0 percent. 
If two or more tests show a consistent variation from 0 percent in the result, change the initial 
pressure line to compensate for the variation and use the newly established initial pressure line 
for subsequent tests.

8. Determine which petcock has the straight tube attached to it. Attach the curved tube to external 
portion of the same petcock.

9. Pump air into the air chamber. Open the petcock with the curved tube attached to it. Open the 
main air valve for short periods of time until 5 percent of water by mass or volume has been 
removed from the air meter. Remember to open both petcocks to release the pressure in the base 
and drain the water in the curved tube back into the base. To determine the mass of the water to be 
removed, subtract the mass found in Step 1 from the mass found in Step 5. Multiply this value by 
0.05. This is the mass of the water that must be removed. To remove 5 percent by volume, remove 
water until the external calibrating vessel is level full.
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 Note 3: Many air meters are supplied with a calibration vessel(s) of known volume that are 
used for this purpose. Calibration vessels must be protected from damage that would change 
their volume.

 If an external or internal calibration vessel is used, confirm what percentage volume it represents 
for the air meter being used. Vessels commonly represent 5 percent volume, but they are for 
specific size meters. This should be confirmed by mass.

10. Remove the curved tube. Pump up the air pressure to a little beyond the predetermined initial 
pressure indicated on the gauge. Wait a few seconds for the compressed air to cool and then 
stabilize the gauge hand at the proper initial pressure by pumping up or relieving pressure, 
as needed.

11. Close both petcocks and immediately open the main air valve exhausting air into the base. Wait 
a few seconds until the meter needle is stabilized. The gauge should now read 5.0 ± 0.2 percent. 
If the gauge is outside that range, the meter needs adjustment (consult the Regional Materials 
Laboratory). The adjustment could involve adjusting the starting point so that the gauge reads 
5.0 ± 0.2 percent when this calibration is run, or could involve moving the gauge needle to 
read 5.0 percent. Any adjustment should comply with the manufacturer’s recommendations.

 Note 4: Calibration shall be performed per agency standards, prior to field use, and weekly 
during construction use. Record the date of the calibration, the calibration results, and the 
name of the technician performing the calibration in the log book kept with each air meter.

 WSDOT Note: Air meter calibration standard for WSDOT:

 Regional Laboratory – Required to calibrate air meter yearly.

	 Project	Office	– Required to calibrate air meter as follows:

1. First Time Use Calibration – Calibrate air meter prior to first time use in the field each 
construction season or when the air meter has not been used for more than a month during 
the construction season.

2. Construction Use Calibration – After “First Time Use Calibration,” calibrate the air meter 
once a week when used during construction.

12. When the gauge hand reads correctly at 5.0 percent, additional water may be withdrawn in the 
same manner to check the results at other values such as 10 percent or 15 percent.

 Note 5: Remove the extension tubing from threaded petcock hole in the underside of the cover 
before starting the test procedure.

 An internal calibration vessel of known volume, usually 5 percent of the volume of the bucket, 
may be employed as a quick method to verify the calibration of the air meter during construction 
use. To employ this vessel proceed as follows.

13. Fill the base nearly full with water and place the internal calibration vessel into the base. Place 
the cover back on the base and gently add water through the petcock until all the air has been 
expelled. Do not disturb the meter to such an extent as to knock the calibration vessel from an 
upright position. Do not install either of the threaded tubes into the petcock when using the 
calibration vessels.
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14. Pump up the air pressure to a little beyond the predetermined initial pressure indicated in the 
calibration record log book. Wait a few seconds for the compressed air to cool and then stabilize 
the gauge hand at the proper initial pressure by pumping up or relieving pressure, as needed.

15. Close both petcocks and immediately open the main air valve exhausting air into the base. 
Wait a few seconds and gently tap the back of the gauge until the meter needle stabilizes. 
The gauge should now read 5.0 ± 0.2 percent or ± 0.2 percent of the volume indicated in the 
calibration vessel. If the gauge is outside of that range, follow step 1 through step 12 of the 
calibration procedure to recalibrate the air meter. If further adjustment is required, consult the 
Regional Materials Laboratory.

16. If necessary, additional vessels may be placed into the base to verify the calibration of the air 
meter at 10 percent volume and 15 percent volume or the sum of the volumes indicated on the 
individual calibration vessels.

17. Record the date that the calibration of the air meter was verified in the calibration log book.

18. Gently release the air pressure in the base by opening one of the petcocks, then remove and drain 
any water from within the calibration vessel and store it in a safe location. The air meter is now 
ready for use.

Procedure Selection

There are two methods of consolidating the concrete – rodding and vibration. If the slump is greater 
than 3 in (75 mm), consolidation is by rodding. When the slump is 1 to 3 in (25 to 75 mm), internal 
vibration or rodding can be used to consolidate the sample, but the method used must be that required 
by the agency in order to obtain consistent, comparable results. For slumps less than 1 in (25 mm), 
consolidate the sample by internal vibration.

Procedure – Rodding

1. Obtain the sample in accordance with the FOP for WAQTC TM 2. If the concrete contains coarse 
aggregate particles that would be retained on a 2-in (50-mm) sieve, wet-sieve a sufficient amount 
of the representative sample over a 1½-in (37.5-mm) sieve, in accordance with the Wet Sieving 
portion of the FOP for WAQTC TM 2. Contact the Materials Laboratory for directions.

 Note 6: Testing shall begin within five minutes of obtaining the sample.

2. Dampen the inside of the air meter base and place on a firm, level surface.

3. Fill the base approximately 1/3 full with concrete.

4. Consolidate the layer with 25 strokes of the tamping rod, using the rounded end. Distribute the 
strokes evenly over the entire cross section of the concrete. Rod throughout its depth without 
hitting the bottom too hard.

5. Tap the sides of the base smartly 10 to 15 times with the mallet to close voids and release 
trapped air.

6. Add the second layer, filling the base about 2/3 full.

7. Consolidate this layer with 25 strokes of the tamping rod, penetrating about 1 in (25 mm) into 
the bottom layer.
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8. Tap the sides of the base 10 to 15 times with the mallet.

9. Add the final layer, slightly overfilling the base.

10. Consolidate this layer with 25 strokes of the tamping rod, penetrating about 1 in (25 mm) into 
the second layer.

11. Tap the sides of the base smartly 10 to 15 times with the mallet.

 Note 7: The base should be slightly over full, about 1/8 inch (3 mm) above the rim. If there is a 
great excess of concrete, remove a portion with the trowel or scoop. If the base is under full, add 
a small quantity. This adjustment may be done only after consolidating the final layer and before 
striking off the surface of the concrete.

12. Strike off the surface of the concrete and finish it smoothly with a sawing action of the strike-off 
bar or plate, using great care to leave the base just full. The surface should be smooth and free of 
voids as much as possible.

13. Clean the top flange of the base to ensure a proper seal.

14. Moisten the inside of the cover and check to see that both petcocks are open and the main air 
valve is closed.

15. Clamp the cover on the base.

16. Inject water into one petcock until water emerges from the second petcock. (Note: Water is 
injected into only one petcock during the entire procedure.)

17. Rock the air meter gently until no air bubbles appear to be coming out of the second petcock. 
The petcock expelling water should be higher than the petcock where water is being injected. 
Return the air meter to a level position and verify that water is present in both petcocks.

18. Close the air bleeder valve and pump air into the air chamber until the needle goes past the initial 
pressure line. Allow a few seconds for the compressed air to cool.

19. Tap the gauge gently with one hand while slowly opening the air bleeder valve until the needle 
rests on the initial pressure line. Close the air bleeder valve.

20. Close both petcocks.

21. Open the main air chamber valve.

22. Tap the sides of the base smartly with the mallet.

23. With the main air chamber valve open, lightly tap the gauge to settle the needle, and then read 
the air content to the nearest 0.1 percent, while the air chamber valve is open.

24. Release or close the main air chamber valve.

25. Open both petcocks to release pressure, remove the concrete, and thoroughly clean the cover 
and base with clean water.

26. Open the main air valve to relieve the pressure in the air chamber.
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Procedure – Internal Vibration

1. Obtain the sample in accordance with FOP for WAQTC TM 2. If any aggregate larger than 
2 in (50 mm) is present, the larger aggregate must be removed. Sieve a sufficient amount 
of the sample over the 1½ in (37.5 mm) sieve in accordance with the wet sieving portion 
of FOP for WAQTC TM 2. Contact the Materials Laboratory for directions.

2. Dampen the inside of the air meter bowl and place on a firm level surface.

3. Fill the base approximately half full.

4. Insert the vibrator at three different points. Do not let the vibrator touch the bottom or sides 
of the base.

 Note 8: Remove the vibrator slowly so that no air pockets are left in the material.

 Note 9: Continue vibration only long enough to achieve proper consolidation of the concrete. 
Over vibration may cause segregation and loss of appreciable quantities of intentionally 
entrained air.

5. Fill the base a bit over full.

6. Insert the vibrator as in Step 3. Do not let the vibrator touch the sides of the base and penetrate 
the first layer approximately 1 in (25 mm).

7. Return to Step 12 of the rodding procedure and continue.

Report

Results shall be reported on standard forms approved for use by the agency. Record the percent 
of air to the nearest 0.1 percent.

Report results on concrete delivery ticket (i.e., Certificate of Compliance).

The name of the tester who performed the field acceptance test is required on concrete delivery 
tickets containing test results.
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Performance Exam Checklist
WSDOT FOP for WAQTC T 152 
Air Content of Freshly Mixed Concrete by the Pressure Method

Participant Name   Exam Date 

Procedure Element Yes No
1. The tester has a copy of the current procedure on hand?
2. All equipment is functioning according to the test procedure, and if required,  

has the current calibration/verification tags present?
3. Container filled in three equal layers, slightly overfilling the last layer?
4. Correct consolidation procedure chosen?
5. Rodding

a. Each layer rodded throughout its depth 25 times with hemispherical end 
of rod, uniformly distributing strokes?

b. Bottom layer rodded throughout its depth, without forcibly striking the 
bottom of the container?

c. Middle and top layers rodded, each throughout their depths and penetrating  
1 inch (25 mm) into the underlying layer?

d. Sides of the container tapped 10 to 15 times with the mallet after rodding 
each layer?

6. Internal Vibration
a. Aggregate larger than 1½ removed?
b. Inside of air meter dampened?
c. Base filled to approximately half full for first lift?
d. Vibrator inserted in three different locations without touching sides or base?
e. Vibrator removed slowly and concrete not over vibrated?
f. Base filled to just overfull?
g. Vibrator inserted approximately 1 inch into first layer in three different 

locations without touching sides? 
Finishing
7. Concrete struck off level with top of container and rim cleaned?
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Using a Type B Meter Yes No
8. Both petcocks open?
9. Air valve closed between air chamber and the bowl?
10. Inside of cover cleaned and moistened before clamping to base?
11. Water injected through petcock until it flows out the other petcock?
12. Water injection into the petcock continued while tipping the meter to ensure 

all air is expelled?
13. Air pumped up to initial pressure line?
14. A few seconds allowed for the compressed air to stabilize?
15. Gauge adjusted to the initial pressure?
16. Both petcocks closed?
17. Air valve opened between chamber and bowl?
18. Sides of bowl tapped with the mallet?
19. With air valve open, Air percentage read after lightly tapping the gauge to 

stabilize the hand?
20. Air valve closed and then petcocks opened to release pressure before removing 

the cover?
21. Air content recorded to 0.1 percent?
22. All calculations performed correctly?

First Attempt: Pass  Fail Second Attempt: Pass  Fail 

Signature of Examiner 

 Comments:

 



WSDOT FOP for WAQTC/AASHTO T 1681

Sampling of Hot Mix Asphalt Paving Mixtures  
FOP for WAQTC T 168

Significance
Testing bituminous paving mixtures in the field begins with obtaining and preparing the sample 
to be tested. Standardized procedures for obtaining a representative sample have been established. 
Producing strong, durable, reliable pavement in roadways requires careful sampling and 
accurate testing.

Technicians must be patient and follow these procedures. If one considers that the specifications 
require quality tests to be made on only a small portion of the total material placed, the need for 
a truly representative sample is apparent. For this reason, every precaution must be taken to obtain 
a sample that is truly representative of the entire batch and then to protect that sample from 
contamination and physical damage.

Scope
This procedure covers the sampling of bituminous paving mixtures from HMA plants, 
truck transports, and roadways in accordance with AASHTO T 168. Sampling is as important 
as testing, and every precaution must be taken to obtain a truly representative sample.

Apparatus
• Shovel.
• Sample containers such as cardboard boxes, metal cans, stainless steel bowls, or other 

agency-approved containers.
• Mechanical sampling device.

Sample Size
Sample size depends on the test methods specified by the agency for acceptance.

For Acceptance sampling and testing only: WSDOT requires a minimum of two times the amount 
required for testing. This should be 60 lbs.

For Acceptance and Conformation sampling and testing: WSDOT requires a minimum of four times 
the amount required for testing. This should be approximately 120 lbs. (See WSDOT Construction 
Manual Section 9-3.7 for Conformation sampling frequency)

1This FOP is based on WAQTC T 168 and has been modified per WSDOT standards. To view the redline modifications, contact the 
WSDOT Quality Systems Manager at 360-709-5412.
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Sampling
• General

1. The material shall be tested to determine variations. The supplier/contractor shall sample 
the HMA mixture in the presence of the Project Engineer. The supplier/contractor shall 
provide one of the following for safe and representative sampling:

a. A mechanical sampling device installed between the discharge of the silo and 
the truck transport that is approved by the Regional Materials Engineer.

b. Platforms or devices to enable sampling from the truck transport without entering 
the truck transport for sampling HMA.

2. The supplier/contractor shall place dense graded mixture samples in cardboard boxes or 
stainless steel bowls or other agency provided containers. The samples shall be delivered 
to a location designated by the Project Engineer. Place open graded mixture samples in 
stainless steel bowls. Do not put open graded mixture samples in boxes until they have 
cooled to the point that bituminous material will not migrate from the aggregate.

 Note: Care shall be taken to prevent contamination of bituminous mixes by dust or other 
foreign matter, and to avoid segregation of aggregate and bituminous materials.
• Attached Sampling Devices – Some agencies require mechanical sampling devices 

for HMA and cold feed aggregate on some projects. These are normally permanently 
attached devices that allow a sample container to pass perpendicularly through the entire 
stream of material or divert the entire stream of material into the container. Operation 
may be hydraulic, pneumatic, or manual and allows the sample container to pass through 
the stream twice, once in each direction, without overfilling. Special caution is necessary 
with manually operated systems since a consistent speed is difficult to maintain and non-
representative samples may result. Check agency requirements for the specifics of required 
sampling systems.

 WSDOT requires the mechanical sampling device be located between the silo and the 
truck transport unless otherwise approved by the Region Materials Engineer. 

• Sampling from Truck Transports Haul Units
a. Obtain samples in four approximately equal increments from truck transports.

b. Obtain each increment from approximately 12 in (300 mm) below the surface, 
in each of the four quadrants of the load.

c. Combine the increments to form a sample of the required size.
• Sampling from Roadway Prior to Compaction (Plate Method)
 WSDOT has deleted this section.

Temperature of Mix
Immediately upon obtaining a sample, using a verified thermometer, check and record temperature 
of the sample.

Identification and Shipping
1. Identify sample containers as required by the agency.

2. Ship samples in containers that will prevent loss, contamination, or damage.

3. Refer to the sample identification requirements in FOP for WSDOT Test Method 712.
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Performance Exam Checklist
WSDOT FOP for WAQTC/AASHTO T 168 
Sampling of Hot Mix Asphalt Paving Mixtures

Participant Name   Exam Date 

Procedure Element Yes No
1. The tester has a copy of the current procedure on hand?
2. Containers of correct type and ample size available?
3. Sampling

a. Samples from truck transport taken from four quadrants at approximate depth of 
12 inches?

b. Samples taken with approved mechanical sampling device?
4. Temperature of mix checked?
5. Sample size meets agency requirements?
6. Sample identified as required?

First Attempt: Pass  Fail Second Attempt: Pass  Fail 

Signature of Examiner 

Comments:
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WSDOT Test Method T 712
Standard Method of Reducing Hot Mix Asphalt Paving Mixtures

Significance
Samples of bituminous paving mixes taken in accordance with FOP for WAQTC T 168 are 
composites and are large to increase the likelihood that they are representative of the product 
being tested. Materials sampled in the field need to be reduced to appropriate sizes for testing. 
It is extremely important that the procedure used to reduce the field sample not modify the 
material properties.

1. Scope

 This method covers the procedure for reducing samples of Hot Mixed Asphalt (HMA). 
The samples are to be acquired in accordance with FOP for WAQTC T 168. The sample 
is to be representative of the average of the HMA being produced.

2. Apparatus
• Flat-bottom scoop.
• Broom or brush.
• Non-stick splitting surface such as metal, paper, canvas blanket or heat-resistant plastic.
• Large spatulas, trowels, metal straight edge or 12 inch dry wall taping knife, sheet metal 

quartering splitter.
• Mechanical Splitter – The splitter shall have four equal width chutes, which will discharge the 

material into four appropriate size containers. The splitter shall be designed with a receiving 
hopper that will hold the HMA field sample until a handle releases the material to fall through 
a divider and is distributed into four equal portions. The splitter shall be designed so that the 
HMA field sample will flow smoothly and freely through the divider without loss of materials 
(see Figures 1 to 3).

• Oven – An oven of appropriate size, capable of maintaining a uniform temperature within 
the allowable tolerance for the grade of asphalt.

• Miscellaneous equipment including trowel(s), spatula(s), hot plate, non-asbestos heat-resistant 
gloves or mittens, pans, buckets, cans.
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WSDOT Test Method T  712

Standard Method of Reducing Hot Mix Asphalt Paving Mixtures

Significance

Samples of bituminous paving mixes taken in accordance with FOP AASHTO T 168 are composites 
and are large to increase the likelihood that they are representative of the product being tested. 
Materials sampled in the field need to be reduced to appropriate sizes for testing. It is extremely important 
that the procedure used to reduce the field sample not modify the material properties.

1. SCOPE

This method covers the procedure for reducing samples of Hot Mixed Asphalt (HMA). The samples 
are to be acquired in accordance with FOP AASHTO T 168. The sample is to be representative of 
the average of the HMA being produced.

2. APPARATUS

• Flat-bottom scoop, 

• Broom or brush, 

• Non-stick splitting surface such as metal, paper, canvas blanket or heat-resistant plastic,

• Large spatulas, trowels, metal straight edge or 12 in. dry wall taping knife, sheet metal 
quartering splitter, 

• Mechanical Splitter—The splitter shall have four equal width chutes, which will discharge the 
material into four appropriate size containers. The splitter shall be designed with a receiving 
hopper that will hold the HMA field sample until a handle releases the material to fall through 
a divider and is distributed into four equal portions. The splitter shall be designed so that the 
HMA field sample will flow smoothly and freely through the divider without loss of materials 
(See Figures 1 to 3.).

Figure 1 —Mechanical Splitter 

Figure 2 —Plan View of Splitter 

Figure 1 —Mechanical Splitter
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Department of Transportation

Mechanical Splitter
Figure 1
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T 712 T 712Figure 1 —Mechanical Splitter 

Figure 2 —Plan View of Splitter Figure 2—Plan View of Splitter

Figure 3 —Elevation and Plan View of Bottom Portion of Splitter 

 • Oven — An oven of appropriate size, capable of maintaining a uniform temperature 
within the allowable tolerance for the grade of asphalt. 

 • Miscellaneous equipment including trowel(s), spatula(s), hot plate, non-asbestos heat-
resistant gloves or mittens, pans, buckets, cans. 

3. SAMPLE PREPARATION 

 The sample must be warm enough to separate. If not, warm in an oven until it is sufficiently 
soft to mix and separate easily. 

4. PROCEDURE  

 Initial Reduction of Field Sample 

A. Place the sample on a hard, clean, non-stick, level surface where there will be neither 
loss of material nor the accidental addition of foreign material. The surface may be 

Figure 3—Elevation and Plan View of Bottom Portion of Splitter

 • Oven — An oven of appropriate size, capable of maintaining a uniform temperature within 
the allowable tolerance for the grade of asphalt.

• Miscellaneous equipment including trowel(s), spatula(s), hot plate, non-asbestos heat-resistant 
gloves or mittens, pans, buckets, cans.

Plan View of Splitter
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Figure 2 —Plan View of Splitter Figure 2—Plan View of Splitter

Figure 3 —Elevation and Plan View of Bottom Portion of Splitter 

 • Oven — An oven of appropriate size, capable of maintaining a uniform temperature 
within the allowable tolerance for the grade of asphalt. 

 • Miscellaneous equipment including trowel(s), spatula(s), hot plate, non-asbestos heat-
resistant gloves or mittens, pans, buckets, cans. 

3. SAMPLE PREPARATION 

 The sample must be warm enough to separate. If not, warm in an oven until it is sufficiently 
soft to mix and separate easily. 

4. PROCEDURE  

 Initial Reduction of Field Sample 

A. Place the sample on a hard, clean, non-stick, level surface where there will be neither 
loss of material nor the accidental addition of foreign material. The surface may be 

Figure 3—Elevation and Plan View of Bottom Portion of Splitter

 • Oven — An oven of appropriate size, capable of maintaining a uniform temperature within 
the allowable tolerance for the grade of asphalt.

• Miscellaneous equipment including trowel(s), spatula(s), hot plate, non-asbestos heat-resistant 
gloves or mittens, pans, buckets, cans.

Elevation and Plan View of Bottom Portion of Splitter
Figure 3
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3. Sample Preparation

 The sample must be warm enough to separate. If not, warm in an oven until it is sufficiently soft 
to mix and separate easily.

4. Procedure

 Initial Reduction of Field Sample

a. Place the sample on a hard, clean, non-stick, level surface where there will be neither loss of 
material nor the accidental addition of foreign material. The surface may be covered with a 
canvas blanket, heavy paper or other suitable material. Remove the sample from the agency 
approved containers by dumping into a conical pile.

Figure 4

b. Divide the sample into four approximately equal quarters with a spatula, trowel, flat metal 
plate, sheet metal quartering splitter, or mechanical splitter.

c. For Acceptance sampling and testing only: With the quartering device in place remove 
all the material from each quarter. Retain opposite quarters for testing. The remaining 
two quarters should be placed in an agency approved containers for storage or shipment, 
identified as the “Retest”.

 For Acceptance and Conformation sampling and testing: With the quartering device in place 
remove all the material from each quarter. Retain the material from one quarter for testing and 
the opposite quarter should be placed in an agency approved container if needed for additional 
testing, or discarded. The two remaining quarters should be placed in agency approved 
containers and shipped to the Headquarters Materials Laboratory for Conformation Testing.

 Note 1: When testing lean mixes or mixes with aggregate larger than ¾ inch (19 mm), 
sampling as described in Method B, with no remixing and no removal of a similar amount 
of material from the opposite quarter, is recommended at this point to obtain samples for each 
acceptance test.

d. Pay particular attention that excessive amounts of materials is not left on the splitting surface 
or splitting equipment.

e When the further reduction of the HMA is to be done, proceed according to step 2 of methods 
A, B, or C.
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Method A – Reducing to Test Size

1. On a hard, clean, non-stick, level surface where there will be neither loss of material nor the 
accidental addition of foreign material. Remove the sample from the agency approved containers 
by dumping into a conical pile. The surface shall be covered with either a canvas blanket, heavy 
paper or other suitable material.

2. With the material on the canvas or paper, mix the sample thoroughly by turning the entire sample 
over the minimum amount of times to achieve a uniform distribution. Alternately lift each corner 
of the canvas or paper and pull it over the sample diagonally toward the opposite corner causing 
the material to be rolled. With the last turning, lift both opposite corners to form a conical pile.

3. Grasp the canvas or paper, roll the material into a loaf and flatten the top.

Figure 5

4. Pull the canvas or paper so approximately ¼ of the length of the loaf is off the edge of the counter. 
Allow this material to drop into a container to be saved. As an alternate, use a straight edge to slice 
off approximately ¼ of the length of the loaf and place in a container to be saved.

Figure 6

5. Pull additional material (loaf) off the edge of the counter and drop the appropriate size sample into 
a sample pan or container. As an alternate use a straightedge to slice off an appropriate size sample 
from the length of the loaf and place in a sample pan or container.

6. Repeat step 5 until the proper size sample has been acquired. Step 5 is to be repeated until all the 
samples for testing have been obtained.

 Note 3: When reducing the sample to test size it is advisable to take several small increments 
determining the mass each time until the proper minimum size is achieved. Unless, the sample 
size is below the minimum or exceeds the maximum test size use the sample as reduced for 
the test.
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Method B – Reducing to Test Size

1. On a hard, clean, non-stick, level surface where there will be neither loss of material nor the 
accidental addition of foreign material. Remove the sample from the agency approved containers 
by dumping into a conical pile. The surface shall be covered with either a canvas blanket, heavy 
paper or other suitable material. (See Note 1.)

2. With the material on the canvas or paper, mix the sample thoroughly by turning the entire sample 
over the minimum amount of times to achieve a uniform distribution. Alternately lift each corner 
of the canvas or paper and pull it over the sample diagonally toward the opposite corner causing 
the material to be rolled. With the last turning, lift both opposite corners to form a conical pile.

3. Quarter the conical pile using a quartering device or straightedge.

Figure 7

4. With the quartering device in place using a suitable straight edge slice through the quarter of the 
HMA from the apex of the quarter to the outer edge. Pull or drag the material from the quarter 
holding one edge of the straight edge in contact with the quartering device. Two straightedges 
may be used in lieu of the quartering device.

5. Slide or scoop the material into a sample pan. Repeat steps 4 and 5 removing a similar amount 
of material from the opposite quarter. Steps 4 and 5 are is to be repeated until all the samples for 
testing have been obtained.

 Note 4: When reducing the sample to test size it is advisable to take several small increments 
determining the mass each time until the proper minimum size is achieved. Unless, the sample 
size is below the minimum or exceeds the maximum test size use the sample as reduced for 
the test.
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Method C – Reducing to Test Size

1. On a hard, clean, non-stick, level surface where there will be neither loss of material nor the 
accidental addition of foreign material. Remove the sample from the agency approved containers 
by dumping into a conical pile. The surface shall be covered with either a canvas blanket, heavy 
paper or other suitable material.

2. With the material on the canvas or paper, mix the sample thoroughly by turning the entire sample 
over the minimum amount of times to achieve a uniform distribution. Alternately lift each corner 
of the canvas or paper and pull it over the sample diagonally toward the opposite corner causing 
the material to be rolled. With the last turning, lift both opposite corners to form a conical pile.

3. Quarter the conical pile using a quartering device or straightedge.

4. Remove the opposite quarters saving the material for future use.

5. Repeat step 2 through 4 until the proper size sample has been achieved.

6. When additional test specimens are required, dump the removed material into a conical pile as in 
step 1 and repeat steps 2 through 5. This process may be repeated until the sample have has been 
reduced to testing size for all tests.

7. Sample Identification

a. Each sample submitted for testing shall be accompanied by a transmittal letter completed in 
detail. Include the contract number, acceptance and mix design verification numbers, mix ID.

b. Samples shall be submitted in standard sample boxes, secured to prevent contamination 
and spillage.

c. Sample boxes shall have the following information inscribed with indelible-type marker: 
Contract number, acceptance and mix design verification numbers, mix ID.

d. The exact disposition of each quarter of the original field sample shall be determined by 
the agency.
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Performance Exam Checklist
Reducing Samples of Hot Mix Asphalt to Testing Size 
WSDOT Test Method T 712

Participant Name   Exam Date 

Procedure Element Yes No
1. The tester has a copy of the current procedure on hand?
2. Sample warmed if not sufficiently soft?

Method A
3. Sample placed on paper on clean, hard, and level surface?
4. Sample mixed thoroughly?
5. Rolled into loaf and then flattened?
6. At least ¼ of loaf removed by slicing off or dropping off edge of counter?
7. Proper sample size quantity of material sliced off or dropped off edge of counter 

onto sample container?

Method B
8. Sample thoroughly mixed and conical pile formed?
9. Divided into 4 equal portions with quartering device or straightedge?
10. Two straight edges or a splitting device and one straight edge used?
11. Was material sliced from apex to outer edge of the quarter?
12. Similar amount of material taken from opposite quarter?
13. Process continued until proper test size is obtained?

Method C
13. Sample thoroughly mixed and conical pile formed?
14. Divided into 4 equal portions with quartering device or straightedge?
15. Two diagonally opposite quarters removed and saved?
16. Cleared spaces scraped clean?
17. Process repeated until proper test size is obtained?
18. Were opposite quarters and combined to make sample?

First Attempt: Pass  Fail Second Attempt: Pass  Fail 

Signature of Examiner 
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Comments:
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WSDOT Test Method T 716
Method of Random Sampling for Locations of Testing and Sampling Sites

A. Scope

1. This method outlines the procedure for selecting sampling and testing sites in accordance 
with accepted random sampling techniques. It is intended that all testing and sampling 
locations be selected in an unbiased manner based entirely on chance.

2. Testing and sampling locations and procedures are as important as testing. For test results 
or measurements to be meaningful, it is necessary that the sampling locations be selected 
at random, typically by use of a table of random numbers. Other techniques yielding a system 
of randomly selected locations are also acceptable.

B. Summary of Method for Selecting Random Test Location

• Method A – Determining a Random Location for Hot Mixture Asphalt (HMA) Density Tests 

• Method B – Determining Random Test Location for Sampling HMA Mix, Aggregates, 
and Miscellaneous Materials

• Method C – Determining Random Test Location for Portland Cement Concrete

• Appendix A – Hot Mix Asphalt Density Test Locations for Irregular Paving Areas

C. Procedure for Determining Random Test/Sampling Location

 Method A – Selection of Random Location for HMA Density

1. Stationing

 This method outlines the procedure for determining the random location of HMA Density 
testing sites using stationing.

	 Calculate	the	linear	foot	distance	for	tons	specified	per	sublot	(i.e.	80	or	100	ton	sublots).

 Equations: 

 Sublot length (ft) = 
(Sublot quantity (tons)) 

((width (ft) x depth (ft) x 0.076 tons/cf))
a. Use a random number generator (i.e. calculator, computer) or a random number 

determined by a stopwatch (See Note 1) to enter Table 1. Use the corresponding 
X value to determine the test station. A new X value is required for every test.

 Note 1: To	use	the	stopwatch	method,	randomly	start	and	stop	the	stopwatch	10	or	more	
times, then use the decimal part of the seconds as your entry point.

b. Determine the test station as follows:

 Test Station = (sublot length × “X” multiplier) + beginning station of paving

c. Use a random number generator (i.e. calculator, computer) or a random number 
determined by a stopwatch (See Note 1) to enter Table 2. Use the corresponding “Y” 
multiplier to determine the offset. A new “Y” multiplier is required for every test. 
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d. Determine the offset as follows:

 Offset = (width of pavement × “Y” multiplier)

	 Offset	may	be	figured	from	the	right	or	left	edge	of	pavement.	Tester	shall	indicate	
in MATS or approved density form from which edge the offset is measured.

e. When a testing location needs to be moved (i.e. for an obstruction or safety) the tester 
will adjust the location as follows:

i. For an adjusted of more than 2 ft, pick a new random number for the offset and 
recalculate the offset. Document the new location and the reason the testing location 
was changed.

ii. For adjustment of 2 ft or less move the gauge the required distance. Document 
the new location and the reason the testing location was changed.

 Example for 100 ton sublot: 
 Given: 
  Paving width = 12 ft 
	 	 Paving	depth	=	0.15	ft 
	 	 Beginning	Station	=	10	+	00 
  Offset from left edge of pavement

 Calculations: 
 Sublot length (mile) = 

100 
(12 × 0.15 × 0.076 )  = 730 lf

  Ending	Station	=	(Beginning	Station	+	Sublot	length)	=	(1000	+	730)	=	17+30 
	 Random	generated	number	=	X=25,	Y=10 
 Beginning Test Location 
	 Enter	Table	1	at	(25):	“X”	multiplier	=	0.080	 
	 Enter	Table	2	at	(10):	“Y”	multiplier	0.167 
	 Testing	Station	=	(730	×	0.080)	+	1000	=1058.4	=	10	+	58 
	 Offset	=	(12	×	0.167)	=	2.00	=	2	ft	left	of	pavement	edge

2. Milepost

 This method outlines the procedure for determining the random location of HMA Density 
testing sites using mileposts. 

a. Convert to tons per mile using the roadway area based on the roadway width and depth.

 Equations:

 Sublot length (mile) = 
sublot quantity (tons) 

width (ft) × depth (ft) × 401.28 
tons 

sqftmile 
Round sublot length to the nearest thousandth (0.001) of a mile

 Calculate the location of the test site and offset using the same method as described 
in Method A Stationing except use tons per mile instead of the tons per lf.

 Test site = (sublot length x “X” multiplier) + beginning milepost

 Offset = (width x “Y” multiplier)
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 Example for 100-ton sublot: 
 Given: 
 Paving width = 12 ft 
	 Paving	depth	=	0.15	ft 
	 Beginning	Milepost	(MP)	=	1.00 
 Offset determined from right side of pavement

Calculations: 

Sublot length = 
100 

(12 ×	0.15	×	401.28	) 	=	0.138

	 Ending	MP	=	(Beginning	MP	+	Sublot	length)	=	(1.00	+	0.138)	=	1.138 
Random	generated	number	=	X=25,	Y=90 
Beginning Test Location 
Enter	Table	1	at	(25):	“X”	multiplier	=	0.080 
Enter	Table	2	at	(90):	“Y”	multiplier	=	0.060 
Testing	MP	=	(.138	×	0.080)	+	1.00	=	1.011	 
Offset	=	(12	×	0.060)	=	0.72	=	0.7	ft	right	of	edge	of	pavement

Random # X Random # X Random # X Random # X
1 0.794 26 0.526 51 0.304 76 0.617
2 0.500 27 0.519 52 0.167 77 0.584
3 0.393 28 0.446 53 0.308 78 0.591
4 0.427 29 0.219 54 0.570 79 0.563
5 0.165 30 0.780 55 0.322 80 0.482
6 0.821 31 0.574 56 0.491 81 0.499
7 0.562 32 0.730 57 0.349 82 0.227
8 0.284 33 0.435 58 0.681 83 0.476
9 0.704 34 0.338 59 0.858 84 0.258

10 0.988 35 0.515 60 0.716 85 0.227
11 0.692 36 0.751 61 0.521 86 0.364
12 0.491 37 0.063 62 0.568 87 0.186
13 0.769 38 0.269 63 0.168 88 0.791
14 0.675 39 0.357 64 0.460 89 0.985
15 0.205 40 0.555 65 0.708 90 0.562
16 0.187 41 0.837 66 0.453 91 0.753
17 0.238 42 0.699 67 0.778 92 0.097
18 0.400 43 0.456 68 0.484 93 0.723
19 0.263 44 0.730 69 0.609 94 0.214
20 0.545 45 0.314 70 0.949 95 0.215
21 0.230 46 0.179 71 0.575 96 0.428
22 0.700 47 0.152 72 0.263 97 0.647
23 0.616 48 0.334 73 0.192 98 0.794
24 0.179 49 0.284 74 0.845 99 0.154
25 0.080 50 0.819 75 0.095 100 0.964

Random Number - X
Table 1
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Random # Y Random # Y Random # Y Random # Y
1 0.823 26 0.755 51 0.068 76 0.298
2 0.646 27 0.922 52 0.709 77 0.217
3 0.928 28 0.299 53 0.742 78 0.662
4 0.247 29 0.855 54 0.704 79 0.709
5 0.742 30 0.270 55 0.230 80 0.634
6 0.666 31 0.875 56 0.584 81 0.245
7 0.624 32 0.076 57 0.663 82 0.672
8 0.553 33 0.393 58 0.727 83 0.620
9 0.311 34 0.366 59 0.559 84 0.580

10 0.167 35 0.860 60 0.907 85 0.452
11 0.198 36 0.605 61 0.311 86 0.141
12 0.814 37 0.239 62 0.665 87 0.937
13 0.876 38 0.349 63 0.134 88 0.228
14 0.356 39 0.201 64 0.241 89 0.225
15 0.898 40 0.650 65 0.384 90 0.060
16 0.141 41 0.822 66 0.268 91 0.820
17 0.913 42 0.157 67 0.629 92 0.883
18 0.384 43 0.799 68 0.227 93 0.528
19 0.815 44 0.340 69 0.187 94 0.749
20 0.761 45 0.479 70 0.167 95 0.441
21 0.370 46 0.925 71 0.127 96 0.221
22 0.156 47 0.494 72 0.288 97 0.863
23 0.397 48 0.833 73 0.436 98 0.082
24 0.416 49 0.128 74 0.913 99 0.467
25 0.705 50 0.294 75 0.665 100 0.828

Random Number - Y
Table 2
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 Method B – Hot Mix Asphalt (HMA) Pavement Mixture or Aggregates

1. Determine the sublot increment of the material.

2. Use a random number generator (i.e. calculator, computer, etc) or a random number 
determined by a stopwatch (See Note 1) to enter Table 1. Use the corresponding X multiplier 
to determine the offset.

3.	 A	new	X	multiplier	is	required	for	every	sublot.

4.	 Random	sample	tonnage	may	be	adjusted	per	sublot	to	accommodate	field	testing.	
Adjustments to random sample tonnage must be documented.

5.	 Calculate	the	location	of	the	sampling	site	as	follows:

 Equations:

  First Sample Site = Sublot increment × “X” multiplier (Table 1) 
 Subsequent Sites= (sublot increment + (Sublot increment × “X” multiplier)

 Example:

 First Sample  
 The computer-generated number is 22. 
	 Sublot	Increment	(Frequency	of	sampling)	=	2,000	tons	 
 Enter Table 1 at (22) “X” = 0.700 
	 Sampling	Site	=	2000	×	0.700=	1400	tons	

 Second Sample 
 The	computer-generated	number	is	(53). 
	 Sublot	Increment	(Frequency	of	sampling)	=	2,000	tons	 
	 Enter	Table	1at	53	“X”	=	0.308 
	 Sampling	Site	=	2000	+	(2000	×	0.308)	=	2616	tons
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 Method C Portland Cement (PCC)

1.	 Sample	the	first	two	trucks.

a.	 If	the	concrete,	from	the	plant,	meets	all	specifications,	the	testing	frequency	may	be	
decreased to reduced frequency allowed by Standard Specification Section	6-02.3(5)G.	

b.	 If	the	first	two	truckloads	of	concrete	did	not	meet	all	applicable	specifications,	testing	will	
continue	until	two	successive	loads	from	the	plant	meet	specification.	

2. Determine subsequent random sampling locations as follows:

a.	 Less	than	10	truckloads	remaining	after	reducing	frequency:

(1) Determine amount of pour remaining this will be the sublot increment

(2) Use a random number generator (i.e. calculator, computer) or a random number 
determined by a stopwatch (See Note 1) to enter Table 1. Use the corresponding X 
multiplier to determine the test station. A new X multiplier is required for every test.

(3)	Determine	the	sample	location	as	follows:

 Sampling Location = Concrete remaining × “X” multiplier (Table 2)

 Example:

	 Total	cubic	yards	(cy)	of	concrete	placement	=	80	cy 
Truckload	=	10	cy 
Given:	First	two	trucks	are	in	specification	=	20	cy 
Remaining	cubic	yards	=	80	cy-20	cy=	60	cy<	100	cy 
Sublot	increment	=60	cy 
Random	number	=30 
Sampling	Location	=	60	cy	×	0.780	=	46.8=	47	cy	or	7th	truck

b.	 Greater	than	10	truckloads	remaining	after	reducing	frequency

(1) Determine the sublot increment for the random test sample. 

	 Sublot	increment	=	cubic	yards	per	truck	×	10	truckloads

 Example:

	 Pour	=	130	cy 
Each	truck	carries	8	cy	of	concrete 
First	two	trucks	are	in	specification	=	16	cy 
Remaining	cubic	yards	=	130	-	16	=	114	>	80	cy 
Sublot	Increment	=	8	cy	×	10	trucks	=	80	cy

 Use a random number generator (i.e. calculator, computer) or a random number 
determined by a stopwatch (See Note 1) to enter Table 1. Use the corresponding X 
value to determine the test station. A new X value is required for every test.

 Determine the sample location as follows:

 Sampling Location = Sublot increment × “X” multiplier (Table 1)
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 Example:

	 Random	number	=	15	“X”=	0.205 
Sample	location	=	80	cy	×	0.205	=	16.4 
Determine	where	the	first	sample	will	be	taken: 
Testing location = (accumulated cy of last truck sampled) + sample yardage 

 Example:

 First Sample Location: 
Accumulated	cy	successive	trucks	=	8	×	2	=16 
Sample	location	=	16	cy	+	16.4	cy	=	32.4	cy 
Truck	load	=	32/8	=	4	 
Sampling	=	first	half	of	4th	truck

 Determine subsequent sampling locations as follows:

 Sublot increment = total pour – (initial loads tested to get two consecutive loads 
in	specification)-(first	sublot	increment) 
Sublot	increment	=	130	cy	–	(16	cy)	–	(80	cy)	=	34	cy	 
Random	number	=	70	“X”	=	0.167 
Testing	location	=	(initial	loads	tested	to	get	two	consecutive	loads	in	specification)	
+	(first	sublot	increment)	+(testing	location	within	the	second	sublot) 
Testing	location	=	(16	cy)+(80	cy)+(0.167	×	34	cy) 
Testing	location	=	101.67	cy	or	101.67/8	cy	per	truck	=	12.7	=	13th	truck

3.	 Report

1. Report the random number used to determine station and offset

2. Document any changes in station or offset of random testing location

3.	 Use	one	of	the	following	to	report	random	location	information:
•  Materials Testing System (MATS)
•  Form approved in writing by the State Materials Engineer
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Appendix A
Hot Mix Asphalt Density Test Locations for Irregular Paving Areas

A.	 Track	tonnage	placed	in	the	irregular	shaped	area	until	specified	tons	are	placed,	note	
the stationing.

B. Measure back to the beginning of the paving or end of the previous lot to obtain the length 
(this is also your beginning station). 

C. Use a computer-generated random number or a random number determined by a stopwatch 
(See Note 1) to enter Table 1. Use the corresponding X value to determine the test station. 
A new X value is required for every test.

D. Multiply the length by the “X” value and add to the beginning station to locate your testing site.

E. Use a computer-generated random number or a random number determined by a stopwatch 
(See Note 1) to enter Table 2. Use the corresponding Y value to determine the offset. A new 
Y value is required for every test.

F. Measure the width at the testing station and multiply the width time the “Y” value to determine 
the offset of the testing site.

G. Make a sketch of the area to document the test location in the event a retest is required.

 Example:

	 Paving	began	at	Station	101	+	00.

	 The	tester	determined	Station	105	+	75	was	the	end	of	the	100	ton	lot.

	 The	width	of	the	pavement	began	at	0	and	transitioned	to	12.

 Testing Station

	 Sta	105	+	75	–	Sta	101	+	00	=	475	ft 
Random	number	=	45,	“X”	value	=	0.314 
475	ft	×	0.314=	149.15=	149	 	 	 Testing	station	=	10100	+	149	=102	+	49

 Testing Offset

	 Measure	width	at	station	102	+	49 
Width	=	3.76 
Random	#	65	“Y”	value	=	0.384	 
Offset	=	3.76	×	0.384	=	1.44	=	1.4	ft	from	right	edge	
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WSDOT Test Method T 808
Method for Making Flexural Test Beams

1. Scope

a.	 This	method	covers	the	procedures	for	molding	and	curing	Portland	cement	concrete	flexural	
test beams.

2. Equipment

a. Test beam molds, 6 in × 6 in × 21 ± ½ in (150 mm × 150 mm × 550 ± 13 mm) 
or 8 in × 8 in × 26 ± ½ in (200 mm × 200 mm × 670 ± 13 mm).

b. Vibrator, capable of 7,000 vibrations per minute with a diameter not less than ¾ in (19.0 mm) 
or greater than 1½ in (38.1 mm).

c.	 Tamping	Rod	–	The	tamping	rod	is	a	round,	straight	steel	rod	⅝	in	(16.0	mm)	diameter	and	
approximately	24	in	(610	mm)	long,	having	the	tamping	end	rounded	to	a	⅝	in	(16.0	mm)	
diameter hemispherical tip.

d. Mallet – A mallet with a rubber or rawhide head weighing 1.25 ± 0.50 lb (0.57 ± 0.23 kg).

e. Assorted tools such as scoops, shovels, etc.

3. Procedure

a.	 For	laboratory	made	beam	specimens,	mix	sufficient	concrete	to	make	all	the	required	
specimens	from	one	batch.	Each	beam	specimen	requires	approximately	.45	ft3 (0.015 m3) 
of concrete.

	 For	field-made	beam	specimens,	the	concrete	sample	is	obtained	in	accordance	with	WSDOT	
Test Method No. 803, Method of Sampling Fresh Concrete. Making of the beam specimens 
shall	begin	within	15	minutes	of	remixing	the	sample.

b.	 Mold	specimens	as	near	as	practicable	to	the	place	where	they	are	to	be	stored	during	the	first	
24	hours.

c.	 Assemble	the	molds	on	a	rigid	surface	free	from	vibration	and	other	disturbances.	Remix	the	
concrete	to	a	uniform	appearance.	When	the	method	of	consolidation	is	by	internal	vibrators,	
the	mold	is	filled	in	a	single	layer.	Make	sure	that	each	shovel	or	scoop	of	concrete	is	
representative	of	the	batch.	When	the	method	of	consolidation	is	by	rodding,	the	mold	is	filled	
in	two	layers	with	each	layer	being	rodded	one	time	for	each	2	in2 (1290 mm2) of surface area. 
The	rodding	should	be	distributed	evenly	over	the	entire	surface.	On	the	succeeding	layers,	
the	rod	should	not	penetrate	the	previous	layer	more	than	½	in	(13	mm).	After	each	layer	is	
rodded,	tap	the	outsides	of	the	mold	lightly	10	to	15	times	with	a	mallet.

d.	 Insert	the	vibrator	at	intervals	not	to	exceed	6	in	(150	mm)	along	the	centerline	of	the	long	
dimension of the beam. For specimens wider than 6 in (150 mm), use alternating insertions 
along	two	lines	at	least	2	in	(50	mm)	away	from	the	sides	of	the	mold.	Withdraw	the	vibrator	
so	that	no	air	voids	are	left	in	the	concrete.	Then	tap	the	mold	lightly	10-15	times	with	mallet.
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e.	 Finish	the	surface	of	the	concrete	by	striking	off	with	a	straightedge.	Use	the	minimum	amount	
of	manipulation	necessary	to	leave	a	flat	surface	that	has	no	depressions	or	projections	larger	
than	⅛	in	(3.2	mm)	and	is	level	with	the	sides	of	the	mold.

f.	 The	top	surface	of	the	laboratory-made	specimen	shall	be	covered	with	a	saturated	towel	
and a plastic sheet to prevent moisture loss from the concrete.

	 For	the	field	made	specimen,	the	top	surface	of	the	beam	shall	be	sprayed	with	the	same	curing	
compound as is used for the pavement and covered with a plastic tarpaulin.

4.	 Storage	and	Handling

 The method of storing and handling the beam specimen depends on the purpose for which the 
beam is intended. Two methods are provided as follows:

a.	 Laboratory	Method	–	Beam	for	determining	the	acceptability	of	a	contractor-provided	
paving	mix.

 Cover the beam to prevent moisture loss and allow beam to remain undisturbed for an initial 
cure	period	of	24	±	4	hours	at	a	temperature	of	60°	to	80°F	(16°	to	27°C).	After	the	initial	cure	
period, the beam will be removed from the mold and within 30 minutes stored in saturated 
limewater	at	73.4°	±	3°F	(23°	±	2°C)	for	a	minimum	of	20	hours	prior	to	testing.	Surface	
drying	of	the	beam	between	removal	from	the	limewater	and	completion	of	testing	shall	be	
prevented.	Relatively	small	amounts	of	drying	of	the	test	beam	surfaces	induces	tensile	stress	
in	the	extreme	fibers	that	will	markedly	reduce	the	indicated	flexural	strength.

b.	 Field	Method	–	Beam	for	determining	the	flexural	strength	of	the	inplace	pavement.

	 After	applying	the	curing	compound	to	the	top	surface,	cover	the	beam	specimen	with	
white	reflective	sheeting	and	allow	beams	to	remain	undisturbed	for	an	initial	cure	period	
of	24	±	4	hours	at	ambient	conditions.	After	the	initial	cure	period,	remove	the	specimen	from	
the	mold	and	cure	the	specimen	either	by:

(1)	Burying	the	specimen	in	wet	sand	making	sure	that	the	specimen	is	never	allowed	to	
become	surface	dry.	Temperature	of	the	sand	should	be	similar	to	the	concrete	pavement	
temperature, or

(2)	Wrap	the	beam	in	a	saturated	towel,	place	in	a	plastic	bag,	and	seal	the	opening.	The	
plastic	should	be	at	least	4	mils	thick.	Leave	the	specimen	on	the	pavement	in	the	vicinity	
where it was molded until time to test. Take specimen to the testing location and store 
in	lime	water	at	73.4°	±	5°F	(23°	±	2.8°C)	for	24	±	4	hours	immediately	before	time	of	
testing to ensure uniform moisture condition from specimen to specimen.

 Note: The beam specimen must be kept in a surface moist condition or wet environment for 
the entire time in storage and	testing.	Even	minor	amounts	of	surface	drying	of	the	specimen	
induces	extreme	fiber	stresses	which	can	markedly	reduce	the	flexural	strength.

5. Testing

a.	 Beam	specimens	are	tested	for	flexural	strength	in	accordance	with	WSDOT	Test	Method	
No. 802.
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Performance Exam Checklist
Method for Making Flexural Test Beams 
WSDOT T 808

Participant Name 	 	 Exam	Date	

Procedure Element Yes No
1. Copy	of	current	procedure	available	at	test	site?
2. Making	of	test	specimens	begins	within	15	minutes	for	sampling?
3. Assemble	of	molds	on	a	rigid	surface	free	from	vibration	and	other	disturbances?
4. Concrete	remixed	to	a	uniform	appearance?
5. When	method	of	concrete	consolidation	is	by	rodding:

a.	 Mold	filled	in	two	layers?
b.	 Each	layer	rodded	one	time	for	each	2	in2	(1290	mm)	of	mold	surface	area?
c.	 Rodding,	evenly	distributed	over	the	entire	surface	area?
d.	 After	rodding	each	layer,	mold	tapped	lightly	10-15	times	with	mallet?

6. When	method	of	concrete	consolidation	is	by	internal	vibrators:
a.	 Mold	filled	in	a	single	layer?
b.	 Vibrator	inserted	at	intervals	not	to	exceed	6	in	(150	mm)	along	the	centerline	of	

the	long	dimension?
c. For molds wider than 6 in (150 mm), vibrator inserted along two alternating lines 

at	least	2	in	(50	mm)	away	from	sides	of	mold?
d.	 Mold	tapped	lightly	10-15	times	with	mallet?

7. Top	of	mold	properly	finished?
8. Top	of	mold	properly	treated	to	prevent	moisture	loss?

Equipment
1. Where	required	are	calibration/verifications	tags	present	on	equipment	used	in	this	

procedure?
2. All	equipment	functions	according	to	the	requirements	of	this	procedure?

First Attempt: Pass  Fail Second Attempt: Pass  Fail 

Signature	of	Examiner	
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Comments:



WSDOT Test Method T 818
Air Content of Freshly Mixed Self-Compacting Concrete by the Pressure Method

1. The air test will be performed in accordance with WSDOT FOP for WAQTC T 152 with the 
following modifications to the procedure:

a. Change item 3 to read: Fill the base completely in one lift.

 Note: Filling the base with concrete by using multiple scoops or by pouring from a bucket 
or similar container has been found to be acceptable.

b. Change item 4 to read: Do not consolidate the concrete by rodding, vibration, or tamping. 
When the base is filled, lightly tap around the exterior of the base with a rubber mallet to 
allow entrapped air bubbles to escape.

c. Delete items 5 through 11.
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Performance Exam Checklist
Air Content of Freshly Mixed Self Compacting Concrete by the Pressure Method 
WSDOT T 818

Participant Name   Exam Date 

Procedure Element Yes No
1. The tester has a copy of the current procedure on hand?
2. All equipment is functioning according to the test procedure, and if required,  

has the current calibration/verification tags present?
3. Container filled in one layer, slightly overfilling?
4. Sides of the container lightly tapped with the mallet?
5. Concrete struck off level with top of container using the bar and rim cleaned off?
6. Inside of cover cleaned and moistened before clamping to base?
Using a Type B Meter
7. Both petcocks open?
8. Air valve closed between air chamber and the bowl?
9. Water injected through petcock until it flows out the other petcock?
10. Water injection into the petcock continued while jarring and tapping the meter to 

insure all air is expelled?
11. Air pumped up to initial pressure line?
12. A few seconds allowed for the compressed air to stabilize?
13. Gauge adjusted to the initial pressure?
14. Both petcocks closed?
15. Air valve opened between chamber and bowl?
16. Sides of bowl tapped with the mallet?
17. Air percentage read after lightly tapping the gauge to stabilize the hand?
18. Air valve closed and then petcocks opened to release pressure before removing 

the cover?
19. Air content recorded to 0.1 percent?
20. All calculations performed correctly?

First Attempt: Pass  Fail Second Attempt: Pass  Fail 

Signature of Examiner 

This checklist is derived, in part, from copyrighted material printed in ACI CP-1, published by the 
American Concrete Institute.
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Comments:

T 818 Air Content of Freshly Mixed Self-Compacting Concrete by the Pressure Method
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