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Americans with Disabilities Act (ADA) Information

English

Title VI Notice to Public It is the Washington State Department of Transportation’s (WSDOT) policy

to assure that no person shall, on the grounds of race, color, national origin or sex, as provided by Title
VI of the Civil Rights Act of 1964, be excluded from participation in, be denied the benefits of, or be
otherwise discriminated against under any of its federally funded programs and activities. Any person
who believes his/her Title VI protection has been violated, may file a complaint with WSDOT's Office
of Equal Opportunity (OEQ). For additional information regarding Title VI complaint procedures and/or
information regarding our non-discrimination obligations, please contact OEO’s Title VI Coordinator at
360-705-7090.

Americans with Disabilities Act (ADA) Information This material can be made available in an alternate
format by emailing the Office of Equal Opportunity at wsdotada@wsdot.wa.gov or by calling toll free,
855-362-4ADA(4232). Persons who are deaf or hard of hearing may make a request by calling the
Washington State Relay at 711.

Spanish

Notificacion de Titulo VI al Publico Es la pdliza de el Departamento de Transportes del Estado de
Washington de asegurar que ninguna persona sea excluida de participacion o sea negado los beneficios,
o sea discriminado bajo cualquiera de sus programas y actividades financiado con fondos federales sobre
la base de raza, color, origen nacional o sexo, como proveido por el Titulo VI de el Acto de Derechos
Civiles de 1964. Cualquier persona que cree que sus protecciones de Titulo VI han sido violadas, puede
hacer una queja con la Oficina de Igualdad de Oportunidades (OEQ). Para informacién adicional con
respecto a procedimientos de quejas de Titulo VI y/o informacién con respecto a nuestras obligaciones
sin discriminacién, por favor de comunicarse con el Coordinador de Titulo VI de la Oficina de Igualdad de
Oportunidades (OEQ) 360-705-7090.

Informacion del Acta Americans with Disabilities Act (ADA)

Este material es disponible en un formato alternative. Envie su peticién por correo electrénico al equipo
de Oficina de Igualdad de Oportunidades (OEO) en wsdotada@wsdot.wa.gov o llamando gratis, 855-
362-4ADA (4232). Personas sordas o con problemas de audicion pueden solicitar llamando el relé

de estado de Washington al 711. For public events (like Open Houses, etc) English Accommodation
requests for people with disabilities can be made by contacting the WSDOT Diversity/ADA Affairs team
at wsdotada@wsdot.wa.gov or by calling toll-free, 855-362-4ADA (4232). Persons who are deaf or hard
of hearing may make a request by calling the Washington State Relay at 711. Spanish Solicitudes de
alojamiento para personas con discapacidad pueden hacer comunicdndose con el equipo de Asuntos de
diversidad/ADA WSDOT en wsdotada@wsdot.wa.gov o llamando al niimero gratuito, 855-362-4ADA
(4232). Personas sordas o con problemas de audicion pueden solicitar llamando el relé del estado de
Washington al 711.

To get the latest information on WSDOT publications, sign up for individual email updates
at www.wsdot.wa.gov/publications/manuals.
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Foreword

The Materials Manual continues to use AASHTO, ASTM, WAQTC, and WSDOT test methods.
The strategic direction for the Materials Laboratory is to continue to expand the use of AASHTO
and ASTM standards whenever possible.

The manual has retained its dual unit format. However, English units predominate with metric
units in parenthesis. WSDOT is using English units. The manual reflects the Quality System
concerns of an AASHTO accredited organization and is organized by numerical test order.

It also features two contents and an index.

The manual reflects a continuing policy of adopting “consensus” standards wherever practical.
Adoption of these, in the form of AASHTO, ASTM, WAQTC, or other nationally recognized
standards eliminates much of the previous text, which merely recopied the national documents.
By adopting these standards, we provide a common standard that can be used by neighboring
states and other laboratories or organizations. Contractors who work in more than one state
also benefit by having to conform with fewer unique tests.

The concept of Field Operating Procedures (FOP) is continued to support the work of Materials
Testers at the Field or Project level. Full procedures are provided when WSDOT Test Methods
apply, or when a consensus standard (AASHTO, ASTM, or WAQTC) has been adapted to an
FOP. The FOP provides the essential performance elements for the field technician.

When not specified by the test procedure, test reports will be generated through the Materials
Testing System (MATS) or by the use of forms approved by the State Materials Engineer.

The WSDOT Materials Laboratory is responsible for establishing and managing all test

procedures. For technical information or suggested changes to test methods or procedures,

contact the WSDOT Materials Laboratory Quality Systems Manager through the departmental

mail system at MS 47365; by mail at PO Box 47365, Olympia, WA 98504-7365; by email at
mawdslr@wsdot.wa.gov; by telephone at 360-709-5497; or by fax at 360-709-5588, physically
located at 1655 South Second Avenue, Tumwater, WA 98512. Please use this physical address for all
communications other than U.S. Postal Service mail.

This manual is updated as needed. To order printed copies, go to:
www.wsdot.wa.gov/publications/manuals/orderinformation.htm

To view electronic copies, go to:
www.wsdot.wa.gov/publications/manuals/m46-01.htm

Kurt R. Williams, P.E.
State Materials Engineer
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Aggregate
Procedure Field In
Number Owner Use Manual Test Method

T2 WAQTC v v"  FOP for AASHTO T 2, Sampling of Aggregates

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

T19 AASHTO Vv v" Bulk Density (“Unit Weight”) and Voids in Aggregate (Rodding Procedure
Only) (Checklist Only)

T 21 AASHTO Organic Impurities in Fine Aggregates for Concrete

T27 AASHTO Sieve Analysis of Fine and Coarse Aggregates

T27. T11 WAQTC v v'  FOP for AASHTO T 27_T 11, Sieve Analysis of Fine and Coarse
Aggregates

T37 AASHTO Sieve Analysis of Mineral Filler

R 76 AASHTO Reducing Samples of Aggregate to Testing Size

R 76 WAQTC v v’ FOP for AASHTO R 76, Reducing Samples of Aggregate to Testing Size

T 84 AASHTO Specific Gravity and Absorption of Fine Aggregates

T85 AASHTO Specific Gravity and Absorption of Coarse Aggregate

T 85 WAQTC v v’ FOP for AASHTO T 85, Specific Gravity and Absorption of Coarse
Aggregate

T 96 AASHTO Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion
and Impact in the Los Angeles Machine

T112 AASHTO v Clay Lumps and Friable Particles in Aggregate

T113 WSDOT v' Method of Test for Determination of Degradation Value

T123 WSDOT v v" Method of Test for Bark Muich

T125 WSDOT v’ Determination of Fiber Length Percentages in Wood Strand Mulch

T 126 WSDOT v’ Determination of Fiber Length Percentages in Hydraulically-Applied
Erosion Control Products

SOP 128 WSDOT v v"  Sampling for Aggregate Source Approval

T176 AASHTO Plastic Fines in Graded Aggregates and Soils by Use of the
Sand Equivalent Test

T176 WAQTC v v’ FOP for AASHTO T 176, Plastic Fines in Graded Aggregates and Soils by
the Use of the Sand Equivalent Test

T 255 AASHTO Total Evaporable Moisture Content of Aggregate by Drying

T 255 WAQTC v v" FOP for AASHTO T 255, Total Evaporable Moisture Content of Aggregate
by Drying

T 288 AASHTO v’ Determining Minimum Laboratory Soil Resistivity (Checklist Only)

T 289 AASHTO Determining pH of Soil for Use in Corrosion

T 304 WSDOT v v" FOP for AASHTO for Uncompacted Void Content of Fine Aggregate

T 335 AASHTO Determining the Percentage of Fracture in Coarse Aggregate

T 335 WAQTC v v"  FOP for AASHTO T 335, Determining the Percentage of Fracture in
Coarse Aggregate

T 417 WSDOT v" Method of Test for Determining Minimum Resistivity and pH of Soil
and Water

T716 WSDOT v v" Method of Random Sampling for Locations of Testing and Sampling Sites
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Bituminous Cement

Procedure Field In
Number Owner Use Manual Test Method

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 44 AASHTO Solubility of Bituminous Materials

T48 AASHTO Flash and Fire Points by Cleveland Cup

T 49 AASHTO Penetration of Bituminous Materials

T50 AASHTO Float Test for Bituminous Materials

T 51 AASHTO Ductility of Bituminous Materials

T53 AASHTO Softening Point of Bituminous (Ring and Ball Apparatus)

T59 AASHTO Emulsified Asphalts

R 66 WAQTC v v' FOP for AASHTO R 66, Sampling Asphalt Materials

E70 ASTM pH of Aqueous Solutions With the Glass Electrode

T72 AASHTO Saybolt Viscosity

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)

T315 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 v/ Standard Operating Procedure for Melting of Flexible Bituminous
Pavement Marker Adhesive for Evaluation

T 426 WSDOT v’ 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

Procedure Field In
Number Owner Use Manual Test Method

R 30 AASHTO Practice for Short and Long Term Aging of Hot Mix Asphalt (HMA)

T30 AASHTO Mechanical Analysis of Extracted Aggregate

T30 WAQTC v v" FOP for AASHTO T 30, Mechanical Analysis of Extracted Aggregate

R 47 AASHTO Standard Recommended Practice for Reducing Samples of Hot Mix
Asphalt (HMA) to Testing Size

R 47 WAQTC v v" FOP for AASHTO R 47, Reducing Samples of Hot Mix Asphalt (HMA) to
Testing Size

R 79 AASHTO Vacuum Drying Compacted Asphalt Specimens

T 166 AASHTO Bulk Specific Gravity of Compacted Asphalt Mixtures Using Saturated

Surface-Dry Specimens

T 166 WAQTC v v’ FOP for AASHTO T 166, Bulk Specific Gravity (Gmb) of Compacted Hot
Mix Asphalt (HMA) Using Saturated Surface Dry Specimens

T 168 AASHTO Sampling Bituminous Paving Mixtures
T 168 WAQTC v v' FOP for AASHTO T 168, Sampling of Hot Mix Asphalt Paving Mixtures
T 209 AASHTO Theoretical Maximum Specific Gravity and Density of Hot Mix

Asphalt (HMA)

T 209 WAQTC v v"  FOP for AASHTO T 209, Theoretical Maximum Specific Gravity (Gmm)
and Density of Hot Mix Asphalt (HMA) Paving Mixtures

T 269 AASHTO Percent Air Void in Compacted Dense and Open Asphalt Mixtures

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

T 308 WAQTC v v"  FOP for AASHTO T 308, Determining the Asphalt Binder Content of Hot
Mix Asphalt (HMA) by the Ignition Method

T312 AASHTO Preparing and Determining the Density of Asphalt Mixture Specimens by
Means of the Superpave Gyratory Compactor

T 312 WSDOT v v' FOP for AASHTO T 312, Asphalt Mixture Specimens by Means of the
Superpave Gyratory Compactor

T 324 AASHTO v’ Standard Method of Test for Hamburg Wheel-Track Testing of Compacted
Hot Mix Asphalt (HMA)

T 329 AASHTO Moisture Content of Asphalt Mixtures by Oven Method

T 329 WAQTC v v’ FOP for AASHTO T 329, Moisture Content of Asphalt Mixtures by
Oven Method

T 331 WSDOT v"  Bulk Specific Gravity (G,,,) and Density of Compacted Hot Mix Asphalt
(HMA) Using Automatic Vacuum Sealing Method
T 355 WAQTC v v' FOP for AASHTO T 355, In-Place Density of Asphalt Mixtures by

Nuclear Method

T716 WSDOT v v" Method of Random Sampling for Locations of Testing and Sampling Sites
T718 WSDOT v" Method of Test for Determining Stripping of Hot Mix Asphalt
v

T 720 WSDOT Method of Test for Thickness Measurement of Hot Mix Asphalt
(HMA) Cores
SOP 723 WSDOT v’ Standard Operating Procedure for Submitting Hot Mix Asphalt
(HMA) Mix Designs for Verification
T724 WSDOT v v’ Method of Preparation of Aggregate for Hot Mix Asphalt (HMA)
Mix Designs
T726 WSDOT v v Mixing Procedure for Hot Mix Asphalt (HMA)
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Hot Mix Asphalt

Procedure Field In
Number Owner Use Manual Test Method

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

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

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

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

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

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

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

SOP 735 WSDOT v v’ Standard Operating Procedure for Longitudinal Joint Density

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

SOP 737 v' Procedure for the Forensic Testing of HMA Field Cores

D 6931 ASTM v/ Standard Test Method for Indirect Tensile (IDT) Strength of Bituminous
Mixtures
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Cement
Procedure Field In
Number Owner Use Manual Test Method

T105 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 WwSDOT v v FOP for AASHTO for Compressive Strength of Hydraulic Cement Mortars
(Using 2-in. or (50-mm) Cube Specimens)

T107 AASHTO Autoclave Expansion of Portland Cement

T 129 AASHTO Normal Consistency of Hydraulic Cement

T131 AASHTO Time of Setting of Hydraulic Cement by Vicat Needle

T133 AASHTO Density of Hydraulic Cement

T137 AASHTO Air Content of Hydraulic Cement Mortar

T 153 AASHTO Fineness of Hydraulic Cement by Air Permeability Apparatus

T 162 AASHTO Mechanical Mixing of Hydraulic Cement Pastes and Mortars of
Plastic Consistency

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

T 303 AASHTO Accelerated Detection of Potentially Deleterious Expansion of Mortar Bars
Due to Alkali-Silica Reaction

T313 WSDOT v' Method of Test for Cement-Latex Compatibility

T 314 WSDOT v" Method of Test for Photovolt Reflectance

T 413 WSDOT v 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

T813 WSDOT v v’ Field Method of Fabrication of 2 in (60 mm) Cube Specimens
for Compressive Strength Testing of Grouts and Mortars

T814 WSDOT v’ Method of Test for Water Retention Efficiency of Liquid Membrane-
Forming Compounds and Impermeable Sheet Materials for
Curing Concrete

C 939 WSDOT v v' FOP for ASTM for Flow of Grout for Preplaced-Aggregate Concrete (Flow

Cone Method)
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Chemical
Procedure Field In
Number Owner Use Manual Test Method

T65 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 v v’ 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 v" 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 1475 ASTM Test Method for Consistency of Paints Test Method for Density of Paint,

D 2628/ ASTM v’ Test for High and Low Temperature Recovery of Elastomeric Joint Seals

M 220 for Concrete Pavements

D 4758 ASTM Test Method for Nonvolatile Contents of Latexes

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 v v"  Nondestructive Measurement of Thickness of Nonmagnetic Coatings on
a Ferrous Base (Checklist Only)
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Concrete
Procedure Field In
Number Owner Use Manual Test Method

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

T 22 AASHTO Compressive Strength of Cylindrical Concrete Specimens

T22 WSDOT v v FOP for AASHTO for Compressive Strength of Cylindrical
Concrete Specimens

T23 AASHTO Making and Curing Concrete Test Specimens in the Field

T23 WAQTC v v’ FOP for AASHTO T 23, Making and Curing Concrete Test Specimens
in the Field

T24 AASHTO Obtaining and Testing Drilled Cores and Sawed Beams of Concrete

R 39 AASHTO Making and Curing Concrete Test Specimens in the Laboratory

T 106 AASHTO Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or (50-
mm) Cube Specimens)

T 106 WSDOT v v FOP for AASHTO for Compressive Strength of Hydraulic Cement Mortars
(Using 2-in. or (50-mm) Cube Specimens)

T119 AASHTO Slump of Hydraulic Cement Concrete

T 119 WAQTC v v’ FOP for AASHTO T 119, Slump of Hydraulic Cement Concrete

T121 WAQTC v v"  FOP for AASHTO T 121, Density (Unit Weight), Yield, and Air Content
(Gravimetric) of Concrete

C 140 ASTM Standard Test Methods for Sampling and Testing Concrete Masonry Units
and Related Units

T 141 AASHTO Sampling Freshly Mixed Concrete

T 152 AASHTO Air Content of Freshly Mixed Concrete by the Pressure Method

T 152 WAQTC v v' FOP for AASHTO T 152, Air Content of Freshly Mixed Concrete by the
Pressure Method

T 196 AASHTO v’ Air Content of Concrete (Volumetric Method) (Checklist Only)

T197 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 v v" FOP for AASHTO for Capping Cylindrical Concrete Specimens

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

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

T 309 AASHTO Temperature of Freshly Mixed Portland Cement Concrete

T 309 WAQTC v v' FOP for AASHTO T 309, 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

T716 WSDOT v v' Method of Random Sampling for Locations of Testing and Sampling Sites

T 802 WSDOT v v" 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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Concrete
Procedure Field In
Number Owner Use Manual Test Method

C 805 WSDOT v v" Rebound Hammer Determination of Compressive Strength of Hardened
Concrete

T 808 WSDOT v v"  Method for Making Flexural Test Beams

T810 WSDOT v v’ Method of Test for Determination of the Density of Portland Cement
Concrete Pavement Cores

T812 WSDOT v v' Method of Test for Measuring Length of Drilled Concrete Cores

T 813 WSDOT v v’ Field Method of Fabrication of 2 in (60 mm) Cube Specimens
for Compressive Strength Testing of Grouts and Mortars

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

T 819 WSDOT v' 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 v v 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

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

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

Procedure Field In
Number Owner Use Manual Test Method

IP78-16 FHWA Signal Controller Evaluation

T 257 AASHTO Instrumental Photometeric Measurements of Retroreflectivie Material and
Retroreflective

T314 WSDOT v" Method of Test for Photovolt Reflectance

T 421 WSDOT v’ Test Method for Traffic Controller Inspection and Test Procedure

T 422 WSDOT v’ Test Method for Traffic Controller Transient Voltage Test
(Spike Test) Procedure

T 423 WSDOT v’ Test Method for Traffic Controller Conflict Monitoresting

T 424 WSDOT v’ Test Method for Traffic Controller Power Interruption Test Procedure

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

T 426 WSDOT v’ Pull-Off Test for Hot Melt Traffic Button Adhesive

T 427 WSDOT v/ Test Method for Loop Amplifier Testing Procedure

T 428 WSDOT v’ Test Method for Traffic Controller Compliance Inspection and
Test Procedure

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

DMCT 700 ATSI Manual on Signal Controller Evaluation

PCMZ 2000TS Manual on Signal Controller Evaluation

D 4956 ASTM Standard Specification for Retroreflective Sheeting for Traffic Control

TS1 NEMA Signal Controller Evaluation Geotechnical — Soils

WSDOT Materials Manual M 46-01.29 Page 9 of 22

January 2018



Contents

Geotechnical — Soils

Procedure Field In
Number Owner Use Manual Test Method

R 58 AASHTO Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test

R75 WAQTC v v’ FOP for AASHTO R 75, Developing a Family of Curves

T 88 AASHTO Particle Size Analysis of Soils

T 89 AASHTO v’ Determining the Liquid Limit of Soils

T90 AASHTO v’ Determining the Plastic Limit and Plasticity Index of Soils (Checklist Only)

T99 AASHTO Moisture-Density Relations of Soils Using a 5.5 Ib (2.5 kg) Rammer and a
12 in (305 mm) Drop

T99 WAQTC v v' FOP for AASHTO T 99, Moisture-Density Relations of Soils Using a 5.5 Ib
(2.5 kg) Rammer and a 12 in (305 mm) Drop

T100 AASHTO Specific Gravity of Soil

T180 AASHTO Moisture-Density Relations of Soils Using a 10 Ib (4.54 kg) Rammer and
an 18 in (457 mm) Drop Checklist

T 180 WAQTC v v' FOP for AASHTO T 180, Moisture-Density Relations of Soils Using a 10 Ib
(4.54 kg) Rammer and an 18 in (457 mm) Drop

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 236 AASHTO Direct Shear Test of Soils Under Consolidated Drained Conditions

T 265 AASHTO Laboratory Determination of Moisture Content of Soils

T 265 WAQTC v v FOP for AASHTO T 255, 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 v'  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 Soll

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 v’ Standard Test Method for Unconfined Compressive Strength of Intact
Rock Core Specimens
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Geotextile and Steel

Procedure Field In
Number Owner Use Manual Test Method

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

T914 WSDOT v v’ Practice for Sampling of Geosynthetic Material for Testing

T915 WSDOT v"  Practice for Conditioning of Geotextiles for Testing

T 923 WSDOT v’ Thickness Measurement of Geotextiles

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

T 926 WSDOT v’ Geogrid Brittleness Test

D 1683 ASTM Sewen Seams (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 v/ 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 6241 ASTM Puncture (Geotextiles)
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Paint
Procedure Field In
Number Owner Use Manual Test Method

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

T314 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

Procedure Field In
Number Owner Use Manual Test Method

T 242 AASHTO Frictional Properties of Paved Surfaces Using a Full-Size Tire

T 272 AASHTO One-Point Method for Determining Maximum Dry Density and Optimum
Moisture

T 272 WAQTC v v"  FOP for AASHTO T 272, One-Point Method for Determining Maximum
Dry Density and Optimum Moisture

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

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

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

T610 WSDOT v' Method of Test for the Capillary Rise of Soils

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

T 807 WSDOT v v" 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
Procedure Field In
Number Owner Use Manual Test Method

QC 1 WSDOT v’ Standard Practice for Cement Producers/Importers/Distributors
That Certify Portland Cement and Blended Hydraulic Cement

QC 2 WSDOT v/ Standard Practice for Asphalt Suppliers That Certify Performance Graded
and Emulsified Asphalts

QC3 WSDOT v' Quality System Laboratory Review

QC4 WSDOT v’ Standard Practice for Fly Ash Producers/Importers/Distributors
That Certify Fly Ash

QC5 WSDOT v/ Standard Practice for Ground Granulated Blast-Furnace Slag Producers/
Importers/Distributors That Certify Ground Granulated Blast-Furnace Slag

QC6 WSDOT v/ Annual Prestressed Plant Review and Approval Process

QC7 WSDOT v" Annual Precast Plant Review and Approval Process

QC 8 WSDOT v’ Standard Practice for Approval of Hot Mix Asphalt Mix Designs for the

Qualified Products List
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Numerical Order

Procedure Field In
Number Owner Use Manual Test Method

QC 1 WSDOT v/ Standard Practice for Cement Producers/Importers/Distributors
That Certify Portland Cement and Blended Hydraulic Cement

QC 2 WSDOT v/ Standard Practice for Asphalt Suppliers That Certify Performance Graded
and Emulsified Asphalts

QC 3 WSDOT v"  Quality System Laboratory Review

QC4 WSDOT v/ Standard Practice for Fly Ash Producers/Importers/Distributors
That Certify Fly Ash

QC5 WSDOT v/ Standard Practice for Ground Granulated Blast-Furnace Slag Producers/
Importers/Distributors That Certify Ground Granulated Blast-Furnace Slag

QC6 WSDOT v" Annual Prestressed Plant Review and Approval Process

QC7 WSDOT v" Annual Precast Plant Review and Approval Process

QC 8 WSDOT v/ Standard Practice for Approval of Hot Mix Asphalt Mix Designs for the
Qualified Products List

TS1 NEMA Signal Controller Evaluation Geotechnical — Soils

T2 WAQTC v v' FOP for AASHTO T 2, Sampling of Aggregates

™ 2 WAQTC v v" FOP for WAQTC TM 2, Sampling Freshly Mixed Concrete

T11 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

T19 AASHTO v v' Bulk Density (“Unit Weight”) and Voids in Aggregate (Rodding Procedure
Only) (Checklist Only)

T 21 AASHTO Organic Impurities in Fine Aggregates for Concrete

T22 AASHTO Compressive Strength of Cylindrical Concrete Specimens

T22 WSDOT v v’ FOP for AASHTO for Compressive Strength of Cylindrical
Concrete Specimens

T23 AASHTO Making and Curing Concrete Test Specimens in the Field

T23 WAQTC v v" FOP for AASHTO T 23, Making and Curing Concrete Test Specimens in
the Field

T24 AASHTO Obtaining and Testing Drilled Cores and Sawed Beams of Concrete

T27 AASHTO Sieve Analysis of Fine and Coarse Aggregates

T27 T11 WAQTC v v’ FOP for AASHTO T 27_T 11, 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)

T30 AASHTO Mechanical Analysis of Extracted Aggregate

T30 WAQTC v v" FOP for AASHTO T 30, Mechanical Analysis of Extracted Aggregate

T37 AASHTO Sieve Analysis of Mineral Filler

R 39 AASHTO Making and curing Concrete Test Specimens in the Laboratory

T 44 AASHTO Solubility of Bituminous Materials

R 47 AASHTO Standard Recommended Practice for Reducing Samples of Hot Mix
Asphalt (HMA) to Testing Size
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Procedure Field In
Number Owner Use Manual Test Method

R 47 WAQTC v v FOP for AASHTO R 47, Reducing Samples of Hot Mix Asphalt (HMA) to
Testing Size

T48 AASHTO Flash and Fire Points by Cleveland Cup

T 49 AASHTO Penetration of Bituminous Materials

T50 AASHTO Float Test for Bituminous Materials

T 51 AASHTO Ductility of Bituminous Materials

T53 AASHTO Softening Point of Bituminous (Ring and Ball Apparatus)

R 58 AASHTO Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test

T59 AASHTO Emulsified Asphalts

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

R 66 WAQTC v v' FOP for AASHTO R 66, Sampling Asphalt Materials

E70 ASTM pH of Aqueous Solutions With the Glass Electrode

T72 AASHTO Saybolt Viscosity

R 75 WAQTC FOP for AASHTO R 75, Developing a Family of Curves

R 76 AASHTO Reducing Samples of Aggregate to Testing Size

R 76 WAQTC v v"  FOP for AASHTO R 76, Reducing Samples of Aggregate to Testing Size

IP78-16 FHWA Signal Controller Evaluation

R 79 AASHTO Vacuum Drying Compacted Asphalt Specimens

T 84 AASHTO Specific Gravity and Absorption of Fine Aggregates

T85 AASHTO Specific Gravity and Absorption of Coarse Aggregates

T 85 WAQTC v v’ FOP for AASHTO T 85, Specific Gravity and Absorption of
Coarse Aggregate

T 88 AASHTO Particle Size Analysis of Soils

T 89 AASHTO v’ Determining the Liquid Limit of Soils

T90 AASHTO v 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

T99 AASHTO Moisture-Density Relations of Soils Using a 5.5 Ib (2.5 kg) Rammer and a
12 in (305 mm) Drop

T99 WAQTC v v" FOP for AASHTO T 99, Moisture-Density Relations of Soils Using a 5.5 Ib
(2.5 kg) Rammer and a 12 in (305 mm) Drop

T100 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 v v FOP for AASHTO for Compressive Strength of Hydraulic Cement Mortars
(Using 2-in. or (50-mm) Cube Specimens)

T107 AASHTO Autoclave Expansion of Hydraulic Cement

T112 AASHTO v"  Clay Lumps and Friable Particles in Aggregate

T113 WSDOT v’ Method of Test for Determination of Degradation Value

T119 AASHTO Slump of Hydraulic Cement Concrete

T 119 WAQTC v v FOP for AASHTO T 119, Slump of Hydraulic Cement Concrete
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Procedure Field In
Number Owner Use Manual Test Method

T121 WAQTC v v" FOP for AASHTO T 121, Density (Unit Weight), Yield, and Air Content
(Gravimetric) of Concrete

T123 WSDOT v v" Method of Test for Bark Mulch

T125 WSDOT v’ Determination of Fiber Length Percentages in Wood Strand Mulch

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

T127 WSDOT v’ Preparation of Leachate Sample for Testing Toxicity of HECP Effluent

SOP 128 WSDOT v v"  Sampling for Aggregate Source Approval

T129 AASHTO Normal Consistency of Hydraulic Cement

T 131 AASHTO Time of Setting of Hydraulic Cement by Vicat Needle

T133 AASHTO Density of Hydraulic Cement

T137 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 WAQTC v v"  FOP for AASHTO T 152, Air Content of Freshly Mixed Concrete by the
Pressure Method

T 153 AASHTO Fineness of Hydraulic Cement by Air Permeability Apparatus

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 WAQTC v v’ FOP for AASHTO T 166, for Bulk Specific Gravity of Compacted Hot Mix
Asphalt (HMA) Using Saturated Surface Dry Specimens

T 168 AASHTO Sampling Bituminous Paving Mixtures

T 168 WAQTC v v"  FOP for AASHTO T 168, Sampling of Hot Mix Asphalt Paving Mixtures

T176 AASHTO Plastic Fines in Graded Aggregates and Soils by Use of the
Sand Equivalent Test

T176 WAQTC v v’ FOP for AASHTO T 176, Plastic Fines in Graded Aggregates and Soils by
the Use of the Sand Equivalent Test

T180 AASHTO Moisture-Density Relations of Soils Using a 10 Ib (4.54 kg) Rammer and
an 18 in (457 mm) Drop

T 180 WAQTC v v' FOP for AASHTO T 180, Moisture-Density Relations of Soils Using a 10 Ib
(4.54 kg) Rammer and an 18 in (457 mm) Drop

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

T 196 AASHTO v"  Air Content of Concrete (Volumetric Method) (Checklist Only)

T197 AASHTO Time of Setting of Concrete Mixtures by Penetration Resistance

T198 AASHTO Splitting Tensile Strength of Cylindrical Concrete Specimens

T 208 AASHTO Unconfined Compressive Strength of Cohesive Soil
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Procedure
Number Owner Use Manual Test Method

T 209 AASHTO Theoretical Maximum Specific Gravity and Density of Hot Mix
Asphalt (HMA)

T 209 WAQTC FOP for AASHTO T 209, Theoretical Maximum Specific Gravity (Gmm)
and Density of Hot Mix Asphalt (HMA) Paving Mixtures

T 215 AASHTO Permeability of Granular Soils (Constant Head)

T 216 AASHTO One-Dimensional Consolidation Properties of Soils

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 255 AASHTO Total Evaporable Moisture Content of Aggregate by Drying

T 255 WAQTC FOP for AASHTO T 255, 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 lon in Concrete and Concrete
Raw Materials

T 265 AASHTO Laboratory Determination of Moisture Content of Soils

T 265 WAQTC FOP for AASHTO T 255, 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 One-Point Method for Determining Maximum Dry Density and Optimum
Moisture

T 272 WAQTC FOP for AASHTO T 272, One-Point Method for Determining Maximum
Dry Density and Optimum Moisture

T 277 AASHTO Electrical Indication of Concrete’s Ability to Resist Chloride
lon 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
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Numerical Order

Procedure Field In
Number Owner Use Manual Test Method

T 308 WAQTC v v FOP for AASHTO T 308, 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 WAQTC v v"  FOP for AASHTO T309, Temperature of Freshly Mixed Portland Cement
Concrete

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

T 312 AASHTO Preparing and Determining the Density of Asphalt Mixture Specimens by
Means of the Superpave Gyratory Compactor

T312 WAQTC v v" FOP for AASHTO T 312, Asphalt Mixture Specimens by Means of the
Superpave Gyratory Compactor

T313 AASHTO Determining the Flexural Creep Stiffness of Asphalt Binder Using
the Bending Beam Rheometer (BBR)

T 313 WSDOT v" Method of Test for Cement-Latex Compatibility

T314 WSDOT v" Method of Test for Photovolt Reflectance

T315 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 v’ Standard Operating Procedure for Melting of Flexible Bituminous
Pavement Marker Adhesive for Evaluation

T 324 AASHTO v/ Standard Method of Test for Hamburg Wheel-Track Testing of Compacted
Hot Mix Asphalt (HMA)

T 329 AASHTO Moisture Content of Asphalt Mixtures by Oven Method

T 329 WAQTC v v"  FOP for AASHTO T 329, Moisture Content of Asphalt Mixture by Oven
Method

T 331 WSDOT v/ Bulk Specific Gravity (G,,,) and Density of Compacted Hot Mix Asphalt
(HMA) Using Automatic Vacuum Sealing Method

T 335 AASHTO Determining the Percentage of Fracture in Coarse Aggregate

T 335 WAQTC v v"  FOP for AASHTO T 335, Determining the Percentage of Fracture in
Coarse Aggregate

T 355 WAQTC v v' FOP for AASHTO T 355, In-Place Density of Asphalt Mixtures by
Nuclear Method

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

T413 WSDOT v v’ Method of Test for Evaluating Waterproofing Efectiveness of Membrane
and Membrane-Pavement Systems

T 417 WSDOT v' Method of Test for Determining Minimum Resistivily and pH of

Soil and Water

T 420 WSDOT v v’ Test Method for Determining the Maturity of Compost (Solvita Test)
T 421 WSDOT v'  Test Method for Traffic Controller Inspection and Test Procedure
v

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

T 423 WSDOT v Test Method for Traffic Controller Conflict Monitoresting
T 424 WSDOT v Test Method for Traffic Controller Power Interruption Test Procedure
Page 18 of 22 WSDOT Materials Manual M 46-01.29

January 2018



Contents

Numerical Order

Procedure In
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T 425 WSDOT v/ Test Method for Traffic Controller NEM and 170 Type Environmental
Chamber Test

T 426 WSDOT v' Pull-Off Test for Hot Melt Traffic Button Adhesive

T 427 WSDOT v’ Test Method for Loop Amplifier Testing Procedure

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

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

T 432 WSDOT v'  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

C 495 ASTM Test Method for Compressive Strength of Lightweight Insulated Concrete

T 501 WSDOT v’ 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

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 v" Method of Test for Compaction Control of Granular Materials

T610 WSDOT v' Method of Test for the Capillary Rise of Soils

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

DMCT 700 ATSI Manual on Signal Controller Evaluation

T716 WSDOT v' Method of Random Sampling for Locations of Testing and Sampling Sites

T718 WSDOT v" Method of Test for Determining Stripping of Hot Mix Asphalt

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

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

T724 WSDOT v" Method of Preparation of Aggregate for Hot Mix Asphalt (HMA)
Mix Designs

T726 WSDOT v’ Mixing Procedure for Hot Mix Asphalt (HMA)

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

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

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

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

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

SOP 733 WSDOT v’ Standard Operating Procedure for Determination of Pavement

Density Differentials Using the Nuclear Density Gauge
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Procedure Field In
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SOP 734 WSDOT v v/ Standard Operating Procedure for Sampling Hot Mix Asphalt
After Compaction (Obtaining Cores)

SOP 735 WSDOT v v’ Standard Operating Procedure for Longitudinal Joint Density

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

SOP 737 v' Procedure for the Forensic Testing of HMA Field Cores

T 802 WSDOT v v' 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 v v" Rebound Hammer Determination of Compressive Strength of Hardened
Concrete

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

T 808 WSDOT v v Method for Making Flexural Test Beams

T 810 WSDOT v v' Method of Test for Determination of the Density of Portland Cement
Concrete Pavement Cores

T 812 WSDOT v v' Method of Test for Measuring Length of Drilled Concrete Cores

T813 WwSDOT v v'  Field Method of Fabrication of 2 in (50 mm) Cube Specimens
for Compressive Strength Testing of Grouts and Mortars

T 814 WSDOT v' Method of Test for Water Retention Efficiency of Liquid Membrane-
Forming Compounds and Impermeable Sheet Materials for
Curing Concrete

T 818 WSDOT v' Air Content of Freshly Mixed Self-Compacting Concrete by the Pressure
Method

T819 WSDOT v 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 v"  Bond Strength (Diagonal Shear) (Checklist Only)

T914 WSDOT v v"  Practice for Sampling of Geosynthetic Material for Testing

T915 WSDOT v’ Practice for Conditioning of Geotextiles for Testing

T 923 WSDOT v Thickness Measurement of Geotextiles

T 925 WSDOT v’ Standard Practice for Determination of Long-Term Strength for
Geosynthetic Reinforcement

T 926 WSDOT v/ Geogrid Brittleness Test

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

C 939 WSDOT v v 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

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

PCMZ 2000TS 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/ ASTM Test for High and Low Temperature Recovery of Elastomeric Joint Seals

M 220 for Concrete Pavements

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

4053 FTMS Method for Determination of Nonvolatile Vehicle Content

4061 FTMS Method for Determination of Drying Time (Qil-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)

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
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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 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 Soll

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 6241 ASTM Puncture (Geotextiles)

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)

Page 22 of 22 WSDOT Materials Manual M 46-01.29

January 2018



A

7- Washington State

V/ ’ Department of Transportation
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:
M-85 Standard Specifications for Portland Cement
M-240 Standard Specifications for Blended Hydraulic Cement

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

2.2 ASTM Standards

C-150 Standard Specification for Portland Cement

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.
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3.8  Specification Compliance Testing — Complete testing in accordance with the specification
requirements for the material identified.

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 to conduct specification compliance testing

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.

Page 2 of 6 WSDOT Materials Manual M 46-01.27
April 2017


http://www.wsdot.wa.gov/Publications/Manuals/M41-10.htm
http://www.wsdot.wa.gov/Publications/Manuals/M41-10.htm

Standard Practice for Approval of Portland Cement and/or Blended Hydraulic Cement Producers/Suppliers QcC 1

6.2

6.3

* 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.

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.

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

7.2

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 specification
compliance testing.

* Declaration stating that if a test result indicates a lot of portland cement or blended
hydraulic cement is not in compliance with the WSDOT 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.

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

8.2

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”.

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
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8.3

8.4

8.5

8.6

8.7

8.8

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

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.

“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.

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.

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.

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. 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.

Page 4 of 6 WSDOT Materials Manual M 46-01.27

April 2017


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 QcC 1

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.
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7- Washington State
" Department of Transportation

WSDOT Standard Practice QC 2

Standard Practice for Asphalt Suppliers
That Certify Performance Graded and Emulsified Asphalts

1. Scope

1.1 This standard specifies requirements and procedures for a certification system that shall
be applicable to all suppliers of performance graded asphalt binder (PGAB) and emulsified
asphalts. The requirements and procedures cover materials manufactured at refineries,
materials mixed at terminals, in-line blended materials, and materials blended at the hot
mix plant.

1.2 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 whoever uses 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:
M 320 Specifications for Performance-Graded Asphalt Binder

R 29 Standard Practice for Grading or Verifying the Performance Grade of an
Asphalt Binder

T40 Method of Sampling Bituminous Materials

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

R 5  Selection and use of emulsified asphalts
T59 Standard Method of Test for Emulsified Asphalts
2.2 ASTM Standards
D8 Definitions of Terms Relating to Materials for Roads and Pavements
D 3665 Random Sampling of Construction Materials
2.3  'WSDOT Standards and Documents
Current WSDOT Standard Specifications
Current WSDOT Construction Manual
Appropriate State Specifications
Current WSDOT Qualified Products List
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3.

Terminology

3.1
3.2

3.3

3.4

3.5
3.6

3.7

3.8

3.9

3.10

3.11

3.12

AAP — AASHTO Accreditation Program

Asphalt Binder — An asphalt-based cement that is produced from petroleum residue either
with or without the addition of modifiers.

ASC — Approved Supplier Certification

Modification — Any manufacturing process which alters the properties of a single asphalt
binder or emulsified asphalt for the purposes of meeting the requirements of a PGAB
or emulsified asphalt.

PGAB — Performance Graded Asphalt Binder

Supplier — A supplier shall be defined as one who produces the final PGAB or emulsified
asphalt product, or who makes, blends, modifies, or alters properties of the PGAB

or emulsified asphalt. This process can occur at the refinery, terminal, the HMA Plant,

or in a transport vehicle.

If no modifications are made to the PGAB or emulsified asphalt after its initial production

at the refinery, the refinery shall be the supplier and must provide the certification. If material
is purchased with the intent to resell with or without modification, the reseller shall then

be considered the supplier.

If any modifications are made to the PGAB or emulsified asphalt at the terminal or in
the transport vehicle, then the terminal or transporter shall be the supplier and must provide
the certification.

If any modifications, blending or commingling of PGAB or emulsified asphalt from different
sources is made at the HMA Plant or by the supplier of HMA or emulsified asphalt, then
the supplier shall provide the certification for the PGAB or emulsified asphalt.

Agency — Agency shall be defined as a state highway agency or other agency responsible for
the final acceptance of the PGAB.

Specification Compliance Testing — Complete testing in accordance with the specification
requirements for the material identified.

Quality Control Testing — The quality control testing shall be described in the Supplier’s
quality control plan. The Supplier’s quality control plan shall be approved by the Agency.

HMA- Hot Mix Asphalt

Emulsified asphalt-An emulsion of asphalt cement and water which contains a small amount
of an emulsifying agent. Emulsified asphalt droplets may be of either the anionic or cationic
type, depending upon the emulsifying agent.

QPL-Washington State Department of Transportation, Qualified Products List.

Note 1: Definitions for many terms common to asphalt binder are found in ASTM DS.

Significance and Use

4.1

This standard specifies procedures for minimizing the disruption of PGAB and emulsified
asphalt shipments. This is accomplished by a certification system that evaluates quality
control, on-site assessments, and specification compliance tests performed by the Supplier
according to their quality control plan.
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5. Sampling

5.1

All test samples required by this standard shall be obtained in accordance with AASHTO
T 40. The use of a random sampling procedure similar to ASTM D3665 isimportant to
the establishment of a valid certification program.

6. Laboratory and Tester Requirements

AASHTO accreditation in any test required by this standard is applicable. Laboratories which
are not AASHTO accredited must meet the following requirements

6.1

6.2

6.3

6.4

6.5

Laboratory facilities shall adequately house and allow proper operation of all required
equipment in accordance with the applicable test procedures.

The laboratory shall use personnel qualified in accordance with the appropriate sections
of AASHTO R-18.

The laboratory shall use testing equipment that has been calibrated/standardized/checked
to meet the requirements of each test procedure in accordance with the appropriate sections
of AASHTO R-18.

Documentation of personnel qualifications and the equipment calibration/standardization/
check records shall be maintained.

The Agency at their discretion may review the laboratory facility, testing equipment,
personnel performing the testing, and review all qualification and calibration and
verification testing.

7. Supplier Requirements

7.1

7.2

7.3

7.4
7.5

7.6

The Supplier shall submit a written request to the Agency for authorization to supply PGAB
or emulsified asphalts. The request shall include copies of their preliminary test reports for
the proposed PGAB or emulsified asphalts with the appropriate documentation. If requested
by the Agency, a sample of the PGAB or emulsified asphalt shall be provided to the Agency
for testing.

Note: Suppliers currently on the Qualified Products List shall be exempt from submitting
a written request for those products they are already approved. WSDOT may request
preliminary test reports and a sample for testing.

The Supplier shall allow the Agency to visit the production and/or shipping site to observe
the Supplier’s quality control activities, and to obtain samples for testing.

The Supplier shall submit to the Agency for approval a complete quality control plan that
complies with the requirements of Section 8.

The Supplier shall follow the procedures described in the approved quality control plan.

A new Quality Control Plan shall be required whenever changes occur that cause the existing
Quality Control Plan to become inaccurate or invalid.

The Supplier shall establish a continuing test record for each test required on each PGAB
or emulsified asphalts.
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8. Supplier Quality Control Plan (Minimum Requirements)

8.1 The Supplier’s quality control plan shall identify the following:

8.1.1 Facility type (refinery, terminal, in-line blending or HMA plant).

8.1.2 Facility location.

8.1.3 Name and telephone number of the contact person responsible for the quality control
of the PGAB or emulsified asphalt at the facility.

8.1.4 Name the laboratory performing quality control tests on the PGAB or emulsified
asphalt that is shipped.

8.2 The Supplier’s quality control plan shall include a declaration stating that if a test result
indicates that a shipment of PGAB or emulsified asphalt is not in compliance with the
purchase specifications, the Supplier shall (1) immediately notify the Agency of the
shipment in question, (2) identify the material type and grade, (3) cease shipment until the
material meets specification compliance, (4) notify the Agency prior to resuming shipment.

8.3 The Supplier’s quality control plan shall describe the method and frequency for, sampling,
specification compliance testing and quality control testing.

8.3.1 Specification Compliance Testing shall be performed on an adequate amount of
material to ensure specification compliance. The amount of material shall be agreed
upon by the supplier and the Agency and included in the Quality Control Plan.
Note: Due to the various operations and manufacturing processes, each supplier
will be treated individually.

8.3.2 With the exception of the 24 Hour Storage Stability test, the Supplier of Emulsified
Asphalt shall provide test results for each production batch of CRS-2P showing
the product meets WSDOT Standard Specification 9-02.1(6)A upon or prior of
delivery to the project. The 24 Hour Storage Stability test results shall be provided
to the State Materials Laboratory in Tumwater within 48 hours of completion of the
production batch.

8.3.3 Quality Control Testing as identified in the quality control plan can be specification
compliance testing or non-specification compliance testing. The quality control
testing does not preclude the need to meet the Agency specifications.

8.4 The Supplier’s quality control plan shall include a statement that the Supplier will prepare
reports for all quality control and specification compliance tests performed during a given
period and submit them to the Agency upon request.

8.5 The Supplier’s Quality Control Plan shall include a procedure, which must be followed,
for checking transport vehicles before loading to prevent contamination of shipments.
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9. Agency Requirements

9.1 The Agency shall review the Supplier’s Quality Control Plan and respond to the supplier
within 30 days.

9.2 The Agency may perform quality assurance, acceptance sampling, or verification sampling
and testing in accordance with the Agency standards.

10. Requirements For Shipping PGAB or Emulsified Asphalt By An Approved Supplier

10.1 The Supplier’s Quality Control Plan as approved by the Agency (see Section 9) shall be
implemented.

10.2 Each shipment shall be accompanied by two copies of the bill of lading, which shall include
(1) the name and location of the Supplier, (2) the type and grade of material, (3) the quantity
of material shipped, (4) the date of shipment, (5) a statement certifying the material meets
specification requirements (6) a statement certifying that the transport vehicle was inspected
before loading and was found acceptable for the material shipped, and (7) shipments of
CRS-2P shall include test results per section 8.3.2.

11. Split Sample Testing

11.1 The Agency or the Supplier may request split sample testing. The test results will be
provided immediately to both parties.

11.2 If the split sample test data is not within the precision specified for that particular test,
a review of both sampling and testing procedures will be conducted by both the Supplier
and the Agency.

12. Decertification

12.1 A Supplier may have its authorization to certify and supply a specific PGAB or emulsified
asphalt revoked by the Agency if it is found not to conform to the specifications and
standards as established under this standard. This will include being removed from the
Qualified Products List (QPL)

12.2 The following criteria shall be used to judge the conditions of non-conformance:

12.2.1 Failure to control the quality of the PGAB or emulsified asphalt by failing to follow
the procedures described in the Supplier’s approved Quality Control Plan as required
under Section 8.4.

12.2.2 Failure to cease shipment of PGAB or emulsified asphalt as required under
Section 9.2 when a test result indicates that the PGAB or emulsified asphalt
is not in compliance with the Agency specifications.

12.3 A Supplier that has been decertified may seek reinstatement by demonstrating conformance
to Agency certification criteria. Reinstatement will also include reapplication to the Qualified
Products List.
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7- Washington State
' ’ Department of Transportation

WSDOT Standard Practice QC 3
Quality System Laboratory Review

1. Scope

This standard specifies requirements and procedures for the review of WSDOT Regional
Materials Laboratory and for Private Laboratories by the Quality Systems Laboratory
Review Team. The on-site laboratory review shall include the following elements:

» Review of the testing facility.

» Review of the equipment calibration/verification records.

* Review of the testing technician’s training records.
 Physical inspection of the equipment used to perform tests.
* Observation of technician performing the test procedure.

* Review of test reports and calculations.

2. Referenced Documents
2.1 AASHTO Standards

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

R 61 Establishing Requirements for and Performing Equipment Calibrations,
Standardizations, and Checks

2.2 WSDOT Standards
Materials Manual M 46-01
Construction Manual M 41-01
Standard Specifications for Road, Bridge, and Municipal Construction M 41-10
3. Terminology
3.1 AASHTO — American Association of State Highway and Transportation Officials
3.2 ASTM — American Society for Testing and Materials

3.3 Calibration — A process that establishes the relationship (traceability) between the
results of a measurement instrument, measurement system, or material measure
and the corresponding values assigned to a reference standard (Note 1).

Note 1: The definition for calibration and the following definitions for check,
standardization, traceability, uncertainty, and verification of calibration are based
on the definitions in R 61.

3.4 Check — A specific type of inspection and/or measurement performed on equipment and
materials to indicate compliance or otherwise with stated criteria.

WSDOT Materials Manual M 46-01.27 Page 1 of 8
April 2017


http://www.wsdot.wa.gov/Publications/Manuals/M41-01.htm
http://www.wsdot.wa.gov/Publications/Manuals/M41-10.htm

QC3

Quality System Laboratory Review

3.5 Standardization — A process that determines (1) the correction to be applied to the result of
a measuring instrument, measuring system, material measure, or reference material when its
values are compared to the values realized by standards; or (2) the adjustment to be applied
to a piece of equipment when its performance is compared with that of an accepted standard
Or process.

3.6  WSDOT — Washington State Department of Transportation

4. Significance and Use

4.1 This standard specifies procedures for reviewing laboratories for the purpose of determining
the capability of the facility and its personnel to perform the necessary acceptance testing
for WSDOT.

5. Laboratory Requirements

5.1 Facility and Equipment

5.1.1

5.12

5.13
5.14

5.1.5

5.1.6

5.1.7

Laboratory facilities shall adequately house and allow proper operation of all
required equipment in accordance with the applicable test procedures.

The temperature and humidity of the laboratory shall meet the requirements
of all test procedures performed in the laboratory.

The testing areas shall be clean and free of clutter.

The laboratory shall use testing equipment that meets the requirements of each
test procedure.

Testing equipment for private laboratories and the State Materials Laboratory

shall be calibrated/standardized/checked in accordance with the test procedure,
appropriate sections of AASHTO R 18 and AASHTO R 61. WSDOT region and field
laboratories testing equipment shall be calibrated/standardized/checked in accordance
with the test procedure and Section 9-5 of the Construction Manual M 41-01.

Documentation of equipment calibration/standardization/check shall be maintained
and available on-site during laboratory review.

Safety equipment will be available and maintained in proper working order.

5.2 Tester Training and Records

5.2.1

522
523

524

The laboratory shall use personnel qualified in accordance with the appropriate
sections of AASHTO R 18. WSDOT region and field laboratory personnel shall
be qualified in accordance with Section 9-5 of the Construction Manual M 41-01.

The laboratory shall maintain records of training for each tester.

A tester’s competency for performing a test procedure shall be evaluated using a
checklist relating to the test procedure. The checklist shall be filed in the tester’s
training record.

Note: Private laboratories may use test procedure checklists from the Materials
Manual, or may develop their own checklists similar to those found in the
Materials Manual.

Testers for private laboratories shall be reviewed for qualification at the frequency
stated in the Laboratory Quality Systems Manual (LQSM).
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5.3 Manuals and Records

5.3.1 Private laboratories shall have an up-to-date LQSM meeting the requirements
of AASHTO R 18 and approved by the State Materials Engineer.

5.3.2  All private laboratories shall have an up-to-date copy of the LQSM on-site and
available to all testers.

5.3.3 Each tester must have access to the most current copy of the AASHTO, ASTM,
and Materials Manual. WSDOT testers must have access to the most current copy
of the Construction Manual M 41-01.

5.3.4 [If an earlier version of the Materials Manual or Construction Manual M 41-01
is required by contract, the laboratory shall maintain an unaltered version of the
required manual.

5.3.5 Afile of MSDS sheets must be maintained in the laboratory and must be available
to all testers.

5.3.6 Test records are required to contain sufficient information to permit verification of
any test report (original observations, calculations, derived data, and identification
of personnel involved in the sampling and testing).

5.3.7 Amendments to reports must be made in the manner stated in the LQSM.

5.3.8 The laboratory shall define the process used to ensure testers are performing
the correct testing procedure according to the clients’ contractual requirements
(i.e., AASHTO, ASTM, or WSDOT test procedure as required by the contract).
5.3.9 Test reports are required to contain the following information:
* Name and address of the testing laboratory.
* Name and address of the client or identification of the project.
 Date of receipt of the test sample.
* Date of test performance.

» Identification of the standard test method used and notation of all know
deviations from the test method.

* Test results and specification of the material.

» Name of tester performing the test.

 Date report was issued.

» Name of person accepting technical responsibility for test report.

6. Sampling
6.1 Test samples required for observation of test procedures shall be obtained by:
T2 WSDOT FOP for AASHTO for Soils and Aggregate
T 168 WSDOT FOP for WAQTC for Hot Mix Asphalt
™ 2 WSDOT FOP for WAQTC for Concrete
7. Sample Preparation Requirements

7.1 Prior to the performance portion of the laboratory review, for the testing being performed,
samples are required to be prepared as shown in Table 1.
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Quality System Laboratory Review

Test Procedure Test Required Preparation
Aggregate Tests
FOP for AASHTO T 335| Fracture Material washed, graded, and ready for
counting fracture.
FOP for WAQTC Sieve Analysis of Fine 1. Split or quarter proper amount of the original
T27/T 11 and Coarse Aggregates sample and dry to constant weight.

2. Have a split of the original sample that has been
washed and dried, ready for sieving.

3. Retain all weights in order to do calculations.

FOP for AASHTO T 176

Sand Equivalent Test

1. Have a sample (approximately 1000 g) of
#4 minus material prepared for the moisture
conditioning process (do not moisten).

2. Have two properly prepared tins ready
for introduction into the SE tube.

FOP for AASHTO T 248

Reducing Sample

30 Ibs dry material.

FOP for AASHTO T 304

Uncompacted Voids

1. Have sample washed and dried.
2. Sample separated into individual size fractions.

Concrete Tests

FOP for AASHTO T 106

Compressive Strength

Three mortar cubes.

FOP for AASHTO T 22 | Compressive Strength Two cylinders.
FOP for AASHTO T 231 | Capping Cylinder 1. Have capping sulfur compound heated and ready
for capping.

2. Have two cylinders available for capping (can be
the cylinders for T 22).

WSDOT T 810 Density of Pavement Core | Have a drilled pavement core available.

WSDOT T 812 Length of Drilled PCC Core | May use the core from T 810.

Soils Tests

WSDOT T 417* Resistivity and pH 1. Prepare a 100 g sample of natural #8 minus
material for the pH test.

2. Prepare the soil/water slurry a minimum of 1 hour
prior to test review.

3. Prepare a sample of #8 minus material that is four
times the volume of the soil box for the resistivity
test.

4. Add 10 percent by weight of water to the sample
and allow it to stand a minimum of 12 hours in a
waterproof container.

AASHTO T 84* Specific Gravity and Prepare sample to step 6.1.2 of the procedure.
Absorption Fine Agg.
AASHTO T 85* Specific Gravity and Prepare sample to step 8.2 of the procedure.
Absorption Coarse Agg.
AASHTO T 87* Dry Preparation of 500 g of soil aggregate air dried.
Disturbed Soil and Soil
Aggregate Samples for Test
AASHTO T 88* Particle Size Analysis No preparation.
Sample Preparation Requirements
Table 1
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QC3

Test Procedure Test

Required Preparation

AASHTO T 100* Specific Gravity Soils

No preparation.

AASHTO T 255 Moisture Content No preparation.

AASHTO T 265 Moisture Content No preparation.

FOP for AASHTO Proctor Prepare five representative samples of #4 or 34"

T 99/T 180 material at approximately 2 percent moisture already
added to each sample starting at approximately 4
percent below optimum moisture of the material. Store
in sealed containers.

WSDOT T 606 Maximum Density Curve 1. Dry and split a sample of material into coarse and

fine material.
Prepare fine material for Test 1.

Prepare coarse material for either Test 2,
Procedure 1 or Test 2, Procedure 2.

Hot Mix Asphalt Tests (Have HMA samples ready on

the first day of review.)

WSDOT T 712* Reducing Sample

An adequate amount of HMA to perform all the testing
required. Heat sample and have it ready to reduce.
Required to split material from sample for T 308,

T 312, T 329, T 209.

FOP for AASHTO Bulk Specific Gravity A room temperature compacted sample must be

T 166* provided for this test. A gyratory sample or a core
sample will suffice.

WSDOT SOP 724* Preparation of Aggregates | Representative aggregate from stockpiles used in
JMF, dried to a constant weight.

WSDOT SOP 726* Mixing Procedure HMA Binder used in JMF mix design heated to mixing

temperature as recommended by binder supplier
(typically one quart container).

Aggregate representative of JMF sample size based
on class of HMA heated to mixing temperature
as recommended by binder supplier.

*WSDOT Laboratories only unless review of a private laboratory is requested by the project office.

Sample Preparation Requirements
Table 1 (continued)

8. Performance of Test Procedure

8.1 All technicians must be current in their qualifications.

8.2 The laboratory review team will evaluate the technician’s testing proficiency using
an approved WSDOT checklist.

8.3 All equipment, used during the evaluation of the technician’s proficiency, must be
operational and have a current calibration sticker on the equipment.

8.4

When the test is complete, the reviewer will go over the checklist with the tester and

point out any deficiencies that occurred during the performance of the test procedure.

WSDOT Materials Manual M 46-01.27
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9. Termination of Review

9.1 A laboratory review team member may choose to terminate the review of a procedure
for the following reasons:

9.1.1 Equipment is non-operational or the wrong equipment is being used.
9.1.2 Tester is not qualified in the test procedure being reviewed.
9.1.3  Tester makes multiple major errors in the performance of the test.

9.2 The review of the laboratory may be terminated by the WSDOT Quality Systems Manager
for the following reasons:

9.2.1 Facility is not adequate for the test procedures being reviewed.
9.2.2 Two or more testers fail during the proficiency portion of the review.

9.2.3 Documentation of qualification of testers or calibration of equipment is not available
for review when team arrives.

10. Failure of Review
10.1 Rescheduling a review will require the following wait periods:
* First Failure — Minimum of one week wait to reschedule.
» Second Failure — Minimum of one month wait to reschedule.

¢ Third Failure — Minimum of one month wait and submittal of corrective action
documentation. The documents submitted must state the concerns of the review
team and the corrective action taken to solve the problem.

11. Laboratory Review Team Report

11.1 The Laboratory Review Team will review the facility, equipment, records, and testers
compliance with the established requirements.

11.2 The evaluation report will be prepared and sent to the laboratory within 30 days of the
completion of the review.

11.3 Any items that did not meet the requirements of Section 5 will be written up as “Issues.”

11.3.1 Issues resolved during the review shall be noted as “Issue Resolved No Response”
necessary. If a “Resolved No Response Required” issue reoccurs in subsequent
evaluations, the issue will be escalated to a “Response Required Issue.”

11.3.2 Issues that were not able to be resolved during the review will be noted as
“Response Required Issue.”

11.4 During the review, members of the team may make suggestions for improvements to
the performance of the test procedure or operation of equipment. These are suggestions
only and will be noted in the report as “Observations.” These do not require a response.

12. Response to Report

12.1 Once the evaluation report has been received, the laboratory will have 90 days to respond
in writing to all “Issues” labeled “Response Required.”

12.2 The response must be a detailed explanation stating how the laboratory has resolved the
issue and what measures they have taken to prevent this issue from reoccurring in the future.
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13. Approval of Laboratory

13.1 If the laboratory review report had no issues or the issues are minor and resolved at the
time of the review, the laboratory may be approved to perform acceptance, Independent
Assurance, or dispute resolution testing.

13.2 If the laboratory review contained Response Required Issues, the laboratory may receive a
conditional approval until the deficiencies are corrected or the review team may recommend
that the laboratory be disapproved for all testing until the deficiencies are corrected to the
satisfaction of the WSDOT Quality System Manager.

14. Suspension of Laboratory Approval

14.1 Laboratory approvals are subject to satisfactory results from WSDOT evaluations, including
Independent Assurance evaluations. If WSDOT determines an Approved Laboratory no
longer meets the approval requirements a Notification of Pending Suspension will be sent
to the laboratory stating the reason for the suspension.

14.1.1 The following conditions may result in suspension of a laboratory’s approval status:
Failure to supply required information in a timely manner

a.
b. Failure to correct deficiencies in a timely manner

c. Unsatisfactory performance report by the Independent Assurance Inspector

d. Changing the laboratory’s physical location without notification to the WSDOT
Quality Systems Manager

f. Delays in reporting the test data to WSDOT

g. Incomplete or inaccurate reporting

h. Using unqualified technicians to perform testing

Using equipment that is not calibrated, standardized or checked in accordance
with AASHTO R 18

14.1.2 The laboratory will be given one week to respond to the pending suspension notice
with a Letter of Correction, detailing how the suspension issue has been corrected
and what measures have been enacted to prevent the issue from reoccurring. The
State Materials Engineer will review the Letter of Correction and determine if
the corrections are adequate or if a suspension is still required and the duration
of the suspension.

—

14.1.3 A suspended laboratory must resolve all issues to the WSDOT’s satisfaction and
obtain reinstatement of qualification, prior to being allowed to test materials for
a WSDOT project,

14.2 Should an approved laboratory be accused of falsifying test data or records the laboratory’s
approval will be suspended until the charge can be investigated. If found the approved
laboratory is found to have falsified test data or records the laboratory will be disqualified
from testing for a WSDOT project for a minimum of one year and be subject to further
investigation and penalty under state and federal law.
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7- Washington State
' ’ Department of Transportation

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

1. Scope

This standard specifies requirements and procedures for a certification system that shall be
applicable to all Producers/Importers/Distributors of Fly Ash.

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

M 295 Standard Specifications for Coal Fly Ash and Raw or Calcined Natural Pozzolan for
Use in Concrete

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

2.2  ASTM Standards

C6l18 Standard Specifications for Coal Fly Ash and Raw or Calcined Natural Pozzolan
for Use in Concrete

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 Import/Distribution Facility — A facility that receives finished fly ash products for
distribution.

3.6 Production Facility — A facility that has the capacity for producing fly ash.

3.7 Supplier — A supplier stores and then delivers fly ash produced by another entity to a
concrete plant or another supplier.

3.8 Supplier Certification — Certification of fly ash provided by the supplier or importer using
representative test results obtained in accordance with an agency approved QC plan and
approved testing lab.
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Standard Practice for Fly Ash Producers/Importers/Distributors That Certify Fly Ash

3.9

3.10

3.11

3.12
3.13

3.14

4.1

Agency — State highway agency or other agency responsible for the final acceptance of fly
ash. Samples and documentation shall be sent to:

WSDOT State Materials Laboratory

Attn: Cement Acceptance Program Director
PO Box 47365

Olympia, WA 98504-47365

Specification Compliance Testing — Complete testing in accordance with the specification
requirements.

Quality Control Testing — The quality control testing shall be described in the Production/
Import/Distribution Facility’s quality control plan. The Production/Import/Distribution
Facility’s quality control plan must be approved by the Agency.

CAP — Cement Acceptance Program

Mill Test Report — A document provided to the Agency on a monthly basis by a fly ash
producer for fly ash that is actually produced at a U.S. or Canadian production facility.
This document will list the actual chemical and physical test results of the product sample
along with the appropriate AASHTO or ASTM specification limits.

Certificate of Analysis — A document provided to the Agency on a per shipload basis by a

fly ash importer/distributor. This document shall represent a specific shipload of imported
fly ash. This document will list the actual chemical and physical test results of the product
sample along with the appropriate AASHTO or ASTM specification limits.

Significance and Use

This standard specifies procedures for accepting fly ash. This is accomplished by a
certification system that evaluates quality control and specification compliance tests
performed by the Production/Import/Distribution Facility according to their quality
control plan.

5. Laboratory and Tester Requirements

5.1 Laboratories shall be AASHTO accredited in all tests required by specification compliance

testing or meet the following requirements:

5.1.1 Laboratory facilities shall adequately house and allow proper operation of all
required equipment in accordance with the applicable test procedures.

5.1.2  The laboratory shall use personnel qualified in accordance with the appropriate
sections of AASHTO R 18.

5.1.3 The laboratory shall use testing equipment that has been calibrated/standardized/
checked to meet the requirements of each test procedure in accordance with the
appropriate sections of AASHTO R 18.

5.1.4 Documentation of personnel qualifications and the equipment certification/
standardization/checked records shall be maintained.

5.1.5 The agency at their discretion may review the laboratory in accordance with
WSDOT QC 3.

5.1.6  The laboratory must participate in the NIST’s CCRL proficiency sample program.
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6. Production/Import/Distribution Facility Qualification

6.1

6.2

6.3

6.4

The Production/Import/Distribution Facility shall submit a written request for acceptance
into the Cement Acceptance Program to the Agency along with a copy of the Production/
Import/Distribution Facility’s Quality Control Plan.

The Production/Import/Distribution Facility shall submit one sample with its “Mill Test
Report” or “Certificate of Analysis” for the initial lot for each class of fly ash it intends
to provide to the Agency.

Initial lots shall be tested for conformance to Agency Standard Specifications and both
physical and chemical requirements of either AASHTO M 295 or ASTM C 618.

The Production/Import/Distribution Facility shall allow the Agency to visit and observe
the quality control activities and obtain samples for testing.

7. Production/Import/Distribution Facility Quality Control Plan

7.1

7.2

The quality control plan, as a minimum, shall identify the following:
7.1.1 Facility type.
7.1.2  Facility location.

7.1.3 Name and telephone number of the contact person responsible for the quality control
of the facility.

7.1.4 The quality control tests to be performed on each class of fly ash.

7.1.5 Name of the laboratory performing quality control tests on the fly ash if independent
of the Production/Import/Distribution Facility.

7.1.6  Declaration stating that if a test result indicates that a lot of fly ash is not in
compliance with the specifications, the facility shall immediately notify the Agency
of the lot in question.

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

7.1.8 Class of fly ash the Production/Import/Distribution Facility intends to provide to
the Agency.

7.1.9  Show compliance with Section 5.

The Quality Control Plan shall be submitted to the Agency annually for review.

8. Documentation Requirements

8.1

8.2

8.3

Each Production/Import/Distribution Facility shall document its conformance to the
Agency’s Standard Specifications and both physical and chemical requirements of AASHTO
M 295 or ASTM C 618 by means of either a “Mill Test Report” or “Certificate of Analysis”
that certifies the sample test results.

“Mill Test Reports” of all fly ash shall be submitted by the producer on a monthly basis
to the Agency. Negative reports (i.e., reports indicating no production for the month) are
required to insure that a continuous flow of documentation is maintained.

“Certificates of Analysis” shall be provided by the importer/distributor to the Agency
whenever a new shipment of imported fly ash is received for distribution.
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8.4 Separate sequences of “Mill Test Reports™ shall be provided for each individual production
facility and a unique lot number traceable to a production run shall be included in
each report.

8.5 “Mill Test Reports” and “Certificates of Analysis” shall show the applicable test results and
the applicable specifications for each component or property tested and shall show the test
requirements specified by the Agency.

9. Agency Requirements

9.1 The Agency will review the Production/Import/Distribution Facility’s quality control plan
listed in Section 6 and respond to the Production Facility within 30 days.

9.2 The Agency may perform quality assurance or acceptance sampling and testing in
accordance with the agency standards.

10. Requirements for Shipping Fly Ash to Projects

10.1 The Production/Import/Distribution Facility’s quality control plan as approved by the
Agency (see Section 9) shall be implemented.

10.2 Each shipment shall identify the applicable “Mill Test Report” or “Certificate of Analysis.”
This may be included on the Bill of Lading for the shipment, or provided by other means
as long as each shipment can be traced to the applicable “Mill Test Report” or “Certificate
of Analysis.”

11. Quarterly Split Sample Testing

11.1 Production/Import/Distribution Facilities, on a quarterly basis, shall split a production
sample into two portions (10 pounds each) for each class of fly ash being produced.

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

11.3 All fly ash test samples required by this standard shall be obtained as provided in the
applicable standard specification or the Production Facility’s quality control plan.

11.4 The Production/Import/Distribution Facility or an independent test facility meeting
the requirements specified in Section 5 shall conduct chemical and physical testing on
one portion.

11.5 The other portion, along with accompanying chemical and physical analysis, shall be
submitted to the Agency. The sample will include the “Mill Test Report™ or “Certificate
of Analysis” for the lot number that is traceable to the production run of fly ash.

11.6 The Production/Import/Distribution Facility shall submit a letter in lieu of split sample(s)
indicating the class(es) of fly ash (if any) for which they were accepted under this program
that were not produced during the quarter.

12. Comparison of Split Sample Test Results

12.1 The Agency may elect not to test their portion, but when the Agency does elect to test,
the Agency may conduct chemical and/or physical tests.

12.2 The results of split sample tests must conform to the applicable AASHTO or ASTM
specification requirements.
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12.3 If any discrepancies or problems are identified between the Production/Import/Distribution
Facility’s test results and the Agency’s test results the Production/Import/Distribution
Facility shall respond to the Agency within 30 days and address the following points
concerning their results:

IS

& o

c.

f.

g.

Did the results reported accurately reflect the results obtained?

Were the test results properly transferred to the report?

Were the calculations leading to the test result correct?

Did the equipment used to perform the test meet specification requirements?
Did the test procedures conform to specification requirements?

Was corrective action taken to repair or replace defective equipment?

Was the technician instructed of the correct procedure?

12.4 The Production/Import/Distribution Facility shall prepare a response to the Agency,
summarizing the results of the investigation, identifying the cause, if determined, and
describing any corrective action taken. Comments may include the test facility’s data
from CCRL Proficiency Tests.

13. Revocation of Certification Status

13.1 A Production/Import/Distribution Facility may have its certification status with the
Agency revoked if found in nonconformance with the Standard Specifications or this
Standard Practice.

13.2 The following criteria will be used to judge the conditions of nonconformance:

13.2.1 Failure to follow the Production/Import/Distribution Facility’s approved quality

control plan as required in Section 8.

13.2.2 Failure to declare that test results indicated that a lot of fly ash was not in compliance

with the specifications as required under Section 8.1.

13.2.3 When a test report shows nonconformance to the applicable specification, the results

will be referred for comment and action to the Production/Import/Distribution
Facility.

13.2.3.1 The Production Facility shall submit one sample for retest from the next
two available production runs.

13.2.3.2 The Import/Distribution Facility shall submit two random samples
for retest.

13.2.3.3 If two of three successive samples show nonconformance, the Agency
will revoke certification status.

13.3 A Production/Import/Distribution Facility that has had its certification status revoked may
seek reinstatement by demonstrating conformance to the qualification criteria shown in
Section 7.
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\ / ’ Department of Transportation

WSDOT Standard Practice QC 5

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

1. Scope

This standard specifies requirements and procedures for a certification system that shall be
applicable to all Producers/Importers/Distributors of Ground Granulated Blast-Furnace Slag.

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

M 302 Standard Specifications for Ground Granulated Blast-Furnace Slag for
Use in Concrete and Mortars

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

2.2  ASTM Standards

C 989 Standard Specifications for Ground Granulated Blast-Furnace Slag for
Use in Concrete and Mortars

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 Import/Distribution Facility — A facility that receives finished ground granulated blast-
furnace slag for distribution.

3.6 Production Facility — A facility that has the capacity for producing and/or grinding ground
granulated blast-furnace slag.

3.7 Supplier — A supplier stores and then delivers ground granulated blast-furnace slag produced
by another entity to a concrete plant or another supplier.
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Producers/Importers/Distributors That Certify Ground Granulated Blast-Furnace Slag

3.8

3.9

3.10

3.11

3.12
3.13

3.14

4.1

Supplier Certification — Certification of ground granulated blast-furnace slag provided by the
supplier or importer using representative test results obtained in accordance with an agency
approved QC plan and approved testing lab.

Agency — State highway agency or other agency responsible for the final acceptance of
ground granulated blast-furnace slag. Samples and documentation shall be sent to:

WSDOT State Materials Laboratory

Attn: Cement Acceptance Program Director
PO Box 47365

Olympia, WA 98504-47365

Specification Compliance Testing — Complete testing in accordance with the specification
requirements.

Quality Control Testing — The quality control testing shall be described in the Production/
Import/Distribution Facility’s quality control plan. The Production/Import/Distribution
Facility’s quality control plan must be approved by the Agency.

CAP — Cement Acceptance Program

Mill Test Report — A document provided to the Agency on a monthly basis by a ground
granulated blast-furnace slag producer that is actually produced at a U.S. or Canadian
production facility. This document will list the actual chemical and physical test results
of the product sample along with the appropriate AASHTO or ASTM specification limits.

Certificate of Analysis — A document provided to the Agency on a per shipload basis by a
ground granulated blast-furnace slag importer/distributor for imported ground granulated
blast-furnace slag. This document shall represent a specific shipload of imported ground
granulated blast-furnace slag. This document will list the actual chemical and physical
test results of the product sample along with the appropriate AASHTO or ASTM
specification limits.

Significance and Use

This standard specifies procedures for accepting ground granulated blast-furnace slag.

This is accomplished by a certification system that evaluates quality control and specification
compliance tests performed by the Production/Import/Distribution Facility according to their
quality control plan.

5. Laboratory and Tester Requirements

5.1 Laboratories shall be AASHTO accredited in all tests required by specification compliance

testing or meet the following requirements:

5.1.1 Laboratory facilities shall adequately house and allow proper operation of all
required equipment in accordance with the applicable test procedures.

5.1.2 The laboratory shall use personnel qualified in accordance with the appropriate
sections of AASHTO R 18.

5.1.3 The laboratory shall use testing equipment that has been calibrated/standardized/
checked to meet the requirements of each test procedure in accordance with the
appropriate sections of AASHTO R 18.
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5.1.4 Documentation of personnel qualifications and the equipment certification/
standardization/checked records shall be maintained.

5.1.5 The agency at their discretion may review the laboratory in accordance with
WSDOT QC 3.

5.1.6 The laboratory must participate in the NIST’s CCRL proficiency sample program.

6. Production/Import/Distribution Facility Qualification

6.1 The Production/Import/Distribution Facility shall submit a written request for acceptance
into the Cement Acceptance Program to the Agency along with a copy of the Production/
Import/Distribution Facility’s Quality Control Plan.

6.2 The Production/Import/Distribution Facility shall submit one sample with its “Mill Test
Report” or “Certificate of Analysis” for the initial lot for each grade of ground granulated
blast-furnace slag it intends to provide to the Agency.

6.3 Initial lots shall be tested for conformance to Agency Standard Specifications and both
physical and chemical requirements of either AASHTO M 302 or ASTM C 989.

6.4 The Production/Import/Distribution Facility shall allow the Agency to visit and observe
the quality control activities and obtain samples for testing.

7. Production/Import/Distribution Facility Quality Control Plan
7.1 The quality control plan, as a minimum, shall identify the following:
7.1.1 Facility type.
7.1.2  Facility location.

7.1.3 Name and telephone number of the contact person responsible for the quality control
of the facility.

7.1.4 The quality control tests to be performed on each grade of ground granulated
blast-furnace slag.

7.1.5 Name of the laboratory performing quality control tests on the ground granulated
blast-furnace slag if independent of the Production/Import/Distribution Facility.

7.1.6 Declaration stating that if a test result indicates that a lot of ground granulated
blast-furnace slag is not in compliance with the specifications, the facility shall
immediately notify the Agency of the lot in question.

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

7.1.8 Type of ground granulated blast-furnace slag the Production/Import/Distribution
Facility intends to provide to the Agency.

7.1.9  Show compliance with Section 5.

7.2 The Quality Control Plan shall be submitted to the Agency annually for review.
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QC5 Producers/Importers/Distributors That Certify Ground Granulated Blast-Furnace Slag

8.

9.

Documentation Requirements

8.1 Each Production/Import/Distribution Facility shall document its conformance to the
Agency’s Standard Specifications and both physical and chemical requirements of AASHTO
M 302 or ASTM C 989 by means of either, a “Mill Test Report” or “Certificate of Analysis”
that certifies the sample test results.

8.2 “Mill Test Reports” of all ground granulated blast-furnace slag shall be submitted by the
producer on a monthly basis to the Agency. Negative reports (i.e., reports indicating no
production for the month) are required to insure that a continuous flow of documentation
is maintained.

8.3 “Certificates of Analysis” shall be provided by the importer/distributor to the Agency
whenever a new shipment of imported ground granulated blast-furnace slag is received
for distribution.

8.4 Separate sequences of “Mill Test Reports” shall be provided for each individual production
facility and a unique lot number traceable to a production run shall be included in
each report.

8.5 “Mill Test Reports™ and “Certificates of Analysis” shall show the applicable test results and
the applicable specifications of AASHTO M 302 or ASTM C 989 for each component or
property tested and shall show the test requirements specified by the Agency.

Agency Requirements

9.1 The Agency will review the Production/Import/Distribution Facility’s quality control plan
listed in Section 6 and respond to the Production Facility within 30 days.

9.2 The Agency may perform quality assurance or acceptance sampling and testing in
accordance with the agency standards.

10. Requirements for Shipping Ground Granulated Blast-Furnace Slag to Projects

11.

10.1 The Production/Import/Distribution Facility’s quality control plan as approved by the
Agency (see Section 9) shall be implemented.

10.2 Each shipment shall identify the applicable “Mill Test Report” or “Certificate of Analysis.”
This may be included on the Bill of Lading for the shipment, or provided by other means
as long as each shipment can be traced to the applicable “Mill Test Report” or “Certificate
of Analysis.”

Quarterly Split Sample Testing

11.1 Production/Import/Distribution Facilities, on a quarterly basis, shall split a production
sample into two portions (10 pounds each) for each type of ground granulated blast-furnace
slag being produced.

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

11.3 All ground granulated blast-furnace slag test samples required by this standard shall be
obtained as provided in the applicable standard specification or the Production Facility’s
quality control plan.

Page 4 of 6 WSDOT Materials Manual M 46-01.27

April 2017



Standard Practice for Ground Granulated Blast-Furnace Slag
Producers/Importers/Distributors That Certify Ground Granulated Blast-Furnace Slag QC5

11.4 The Production/Import/Distribution Facility or an independent test facility meeting
the requirements specified in Section 5 shall conduct chemical and physical testing on
one portion.

11.5 The other portion, along with accompanying chemical and physical analysis, shall be
submitted to the Agency. The sample will include the “Mill Test Report” or “Certificate of
Analysis” for the lot number that is traceable to the production run of ground granulated
blast-furnace slag.

11.6 The Production/Import/Distribution Facility shall submit a letter in lieu of split sample(s)
indicating the grade(s) of ground granulated blast-furnace slag (if any) for which they were
accepted under this program that were not produced during the quarter.

12. Comparison of Split Sample Test Results

12.1 The Agency may elect not to test their portion, but when the Agency does elect to test,
the Agency may conduct chemical and/or physical tests.

12.2 The results of split sample tests must conform to the applicable AASHTO or ASTM
specification requirements.

12.3 If any discrepancies or problems are identified between the Production/Import/Distribution
Facility’s test results and the Agency’s test results the Production/Import/Distribution
Facility shall respond to the Agency within 30 days and address the following points
concerning their results:

a. Did the results reported accurately reflect the results obtained?

b. Were the test results properly transferred to the report?

c. Were the calculations leading to the test result correct?

d. Did the equipment used to perform the test meet specification requirements?

e. Did the test procedures conform to specification requirements?
f.  Was corrective action taken to repair or replace defective equipment?
g. Was the technician instructed of the correct procedure?

12.4 The Production/Import/Distribution Facility shall prepare a response to the Agency,
summarizing the results of the investigation, identifying the cause, if determined, and
describing any corrective action taken. Comments may include the test facility’s data
from CCRL Proficiency Tests.

13. Revocation of Certification Status

13.1 A Production/Import/Distribution Facility may have its certification status with the
Agency revoked if found in nonconformance with the Standard Specifications or this
Standard Practice.

13.2 The following criteria will be used to judge the conditions of nonconformance:

13.2.1 Failure to follow the Production/Import/Distribution Facility’s approved quality
control plan as required in Section 8.
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13.2.2 Failure to declare that test results indicated that a lot of ground granulated blast-
furnace slag was not in compliance with the specifications as required under
Section 8.1.

13.2.3 When a test report shows nonconformance to the applicable specification, the results
will be referred for comment and action to the Production/Import/Distribution
Facility.

13.2.3.1 The Production Facility shall submit one sample for retest from the next
two available production runs.

13.2.3.2 The Import/Distribution Facility shall submit two random samples
for retest.

13.2.3.3 If two of three successive samples show nonconformance, the Agency
will revoke certification status.

13.3 A Production/Import/Distribution Facility that has had its certification status revoked may
seek reinstatement by demonstrating conformance to the qualification criteria shown in
Section 7.

Page 6 of 6 WSDOT Materials Manual M 46-01.27
April 2017



7- Washington State
' ’ Department of Transportation

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 Specifications 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) 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
QCoe.

3.9 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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S. 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
6.1.5 Concrete mix designs. Submit mix designs on the latest revision of WSDOT
Form 350-040. 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.
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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 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.

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 