	Wisconsin Department of Transportation Laboratory/Company Inspection Worksheets

	Ken Nwankwo:  kenneth.nwankwo@dot.wi.gov  (608) 246-5388

	Inspected Laboratory /Company:
	

	Date:
	
	Inspector/s:
	



QUALITY MANAGEMENT SYSTEM (QMS) REQUIREMENTS

Lab Manual:
	Does the laboratory/company maintain a quality manual?  Choose an item.			
	Is the manual available for testing personnel to use?  Choose an item.
	
NOTE: If the required items are not included in the manual, referencing where they may be found is acceptable.

Test Methods, Procedures, and Specifications:
	Are copies of AASHTO standards for which the laboratory/company is WisDOT-qualified available to the testing staff?  Choose an item.

NOTE: The WisDOT Manual of Test Procedures (MOTP) controls the appropriate year for the AASHTO/ASTM Standard. For instance, the Wisconsin Test Modified (WTM) T84 references AASHTO T84-13 from 2013. Even if there is a newer version of AASHTO T84, WisDOT uses (and requires) AASHTO T84-13. 

Quality Organization and Staff Training:
	Does the manual contain the legal name and address of the laboratory/company - and that of the main office or company, if different - and any other information needed to identify the organization?  Choose an item.
 
	Does the manual list a person(s) who is the key contact for quality and is responsible for determining whether quality management system activities are being implemented by laboratory/company staff?  Choose an item.

	Does the manual contain a document listing that each testing personnel (new or otherwise) who is HTCP-certified to perform tests covered by the scope of their qualification per standard procedures?  Choose an item.
	
	Does the manual contain a document describing the method(s) used to train and/or evaluate staff competency annually to ensure that each test covered by the scope of their laboratory/company’s qualification is performed per standard testing and modified procedures?  Choose an item.

NOTE: Participation in a WisDOT IA Rodeo (if available in the current year of construction) may be used to satisfy the required annual staff competency training records.
	 
Corrective Action:
	Does the QM contain procedures for implementing corrective action and/or steps to follow specifications when nonconforming work or departures from policies and procedures have been discovered?  Choose an item.
	
Records Retention:
	Does the laboratory/company retain records related to the quality management system for at least 2 years?  Choose an item.

	Does the laboratory/company retain records of test data, test reports, equipment calibration, standardization, checks, and maintenance activities for at least two years?  Choose an item.
TECHNICAL REQUIREMENTS

Equipment Inventory: 
	Does the laboratory/company maintain an inventory of major sampling, testing, calibration, standardization, and verification equipment, as well as measurement standards associated with the test methods covered by the scope of their WisDOT qualification program?  Choose an item.
	
	Does this inventory include, where available, the equipment's name, date placed in service, manufacturer, model, and serial numbers?  Choose an item.
	
NOTE: A unique identification number shall suffice in place of the model or serial number.
			NOTE: Physical sampling equipment is not required if the company only witnesses sampling. 

Equipment Calibrations, Standardizations, and Verifications/Checks:
	Is all significant testing equipment associated with tests covered by the scope of qualification calibrated or verified?  Choose an item.
	Criteria:	
· Interval of calibration or before each use
· Standardization
· Checks
· Reference to procedures used

	Description of Calibration Procedures: 
· Reference to AASHTO and/or ASTM or WisDOT Test Methods
· Reference to manufacturer’s instructions
· Laboratory/company’s instructions
· Name and title of individual responsible
· Calibration frequencies

Is applicable equipment calibrated or verified at the interval specified in the quality manual or before each use?  Choose an item.
Criteria:
· Name of individual(s) that performed the calibration/verification/check
· Date of calibration 
· Equipment used for calibration
 
Are equipment shown by verification or otherwise to be defective taken out of service and clearly identified?  Choose an item.

Does the laboratory/company have detailed written procedures for all in-house calibration and verification activities not addressed in standards?  Choose an item.
· These procedures shall indicate the equipment required to perform the calibration or verification
· The lab shall maintain calibration certificates (with estimates of uncertainty) that establish the traceability of measurement standards or in-house equipment used for calibration, standardizations, or checks.

Equipment Calibration and Verification Records: 
Does the laboratory/company maintain calibration and verification records for all equipment specified in the QM?  Choose an item.

Such records should include: 
· Detailed results of the work performed (dimensions, mass, force, frequency, temperature, time, etc.),
· Description of the equipment calibrated or verified, including model and serial number or other acceptable identification, 
· Date the calibration was done,
· Identification of the individual performing the work,
· Identification of the calibration or verification procedure used,
· The previous calibration or verification date and the next due date, and
· Identification of any in-house calibration or verification device (including serial numbers, lab numbers, or other identification used to establish traceability of items such as standard masses, proving rings, standard thermometers, balances, calipers, etc.).
	
	NOTE: In-house verification of critical dimensions for cylinder molds, air meters, mallets, slump cones, and strike-off plates does not need to be measured with NIST traceable equipment. 

NOTE: Inspectors will use NIST traceable measurement devices to determine conformance with the relevant standard. Any corrective action reports need to include these devices.  



I. SAMPLING (FIELD)

NOTE: Physical sampling equipment is not required if the company only witnesses sampling.

AASHTO R90-18 & WTM R90 – Standard Practice for Sampling Aggregate Products (Field Sampling Qualification)
· Shovels or Scoops, or Both? Choose an item.
· Brooms, Brushes, and Scraping Tools? Choose an item.
· Sampling Tube? Choose an item.
· Mechanical Sampling Systems? Choose an item.
· Belt Template? Choose an item.
· Sampling Containers? Choose an item.

AASHTO R60-12 & WTM R60 – Sampling Freshly Mixed Concrete (Field Concrete Testing Qualification)
Sampling receptacle
· Is the size suitable? Choose an item.
· Nonabsorbent surface? Choose an item.

Wet-Sieving Equipment (if applicable)
· Sieves conforming to ASTM E11? Choose an item.

Hand Tools
· Shovels, hand scoops, plastering trowels, etc? Choose an item.

AASHTO R100-21 & WTM R100 – Making and Curing Concrete Test Specimens in the Field (Field Sampling Qualification)

Molds
· Cylinder
· Conform to the requirements of AASHTO M205? Choose an item.
· Beam
· Minimum length of 20 in? Choose an item.
· Width of 6 ± 1/16 in? Choose an item.
· Depth of 6 ± 1/16 in? Choose an item.
Tamping Rods
· Length ≥ 4 in longer than the depth of the mold being used? Choose an item.
· Diameter of 5/8 ± 1/16 in? Choose an item.
Vibrators
· ≥ 9000 vibrations per minute? Choose an item.
· 0.75” to 1.5” Diameter of element?  Choose an item.

Mallet
· Rubber or Rawhide head? Choose an item.
· Weight of 1.25 ± 0.50 lb? Choose an item.
Placement Tools
· Large enough for a representative sample? Choose an item.
· Small enough to prevent spilling during the filling of the mold?  Choose an item.
Finishing tools
· Handheld float or trowel? Choose an item.
Slump Apparatus
· Conform to the requirements of AASHTO T119? Choose an item.
Sampling Receptacle
· Container made of clean non-absorbent material? Choose an item.
Air Content Apparatus
· Conform to the requirements of AASHTO T196 or AASHTO T152? Choose an item.
Temperature Measuring Devices
· Conform to the Requirements of AASHTO T309? Choose an item.

AASHTO R97-19 & WTM R97 - Mix Sampling for Asphaltic Mixtures ( Field Sampling Qualification)

· Flat bottom shovel with 2-4 in vertical sides? Choose an item.
· Clam Shell Sampler? Choose an item.
· Rigid metal buckets to hold sample? Choose an item.


II. CONCRETE (FIELD)

AASHTO T309-22 & WTM T309 – Temperature of Freshly Mixed Portland Cement Concrete (Field Concrete Testing Qualification) 

Container
· Made of nonabsorptive material? Choose an item.
· Large enough to provide ≥ 3in of concrete in all directions? Choose an item.
Thermometer
· Is the temperature measuring device capable of measuring temperature throughout entire range of expected temperature?  Choose an item.
· Is device readable to 10F  (0.50C)  Choose an item.
· Standardized bi-annually (annually?) in accordance with R18 Table A.6? Choose an item.
Reference Thermometer
· Does the lab have reference temperature measuring device such as liquid in glass type thermometer readable to 0.50F (0.20C)?  Choose an item.
· Calibration report or certificate of reference device available for review?  Choose an item.

AASHTO T152-19 & WTM T152 – Air Content of Freshly Mixed Concrete by the Pressure Method (Field Concrete Testing Qualification)

Meter Type A Choose an item.
Meter Type B Choose an item.
Measuring Bowl
· Bowl diameter equal to 0.75 to 1.25 times height?  Choose an item.
· Can the bowl have a capacity of at least 0.2 cubic feet?  Choose an item.
· Are the interior surfaces of the bowl, rim, and flanges machined smooth and in good condition?  Choose an item.

Cover Assembly
· Interior surface machined smoothly and contoured to provide air space above the top of the measuring bowl?  Choose an item.
· Suitable means provided to obtain a pressure-tight fit between the bowl and cover assembly?  Choose an item.
· Has expansion factor been determined?
Type B: Is allowance for expansion factor (initial pressure line) checked?  Choose an item.
· Cover assembly fitted with means for reading air content directly?  Choose an item.
Type B: Dial graduated to indicate percent air?  Choose an item.
	  Dial has a range of at least 8 percent?  Choose an item.
· Graduations readable to 0.1 percent?  Choose an item.
· Is the cover assembly fitted with air valves, air bleeder valves, and petcocks for bleeding off or adding water as necessary?  Choose an item.
· Is meter assembly airtight?  Choose an item.

Standardization Vessel
· Is the calibration vessel placed within the measuring bowl to check calibration?  Choose an item.
· If ‘yes, ’ is the vessel cylindrical?  Choose an item.  And inside depth of vessel ½" less than depth of bowl?  Choose an item.
· Is the vessel an integral part of the cover assembly?  Choose an item.

Coil Spring or Other Device
· For holding standardization cylinder in place? Choose an item.
Trowel
· A standard brick mason’s trowel? Choose an item.
Tamping Rod
· Diameter 5/8 ± 1/16 in? Choose an item.
· Length 16 – 24 in? Choose an item.
Mallet
· Rubber Head? Choose an item.
· Rawhide Head? Choose an item.
· Weight of 1.25 ± 0.5 lb? Choose an item.
Strike-Off Bar
· Thickness ≥ 1/8 in? Choose an item.
· Width ≥ 3/4 in? Choose an item.
· Length ≥ 12 in? Choose an item.
Strike-Off Plate
· Metal
· Thickness ≥ 1/4 in? Choose an item.
· Length ≥ 2 in greater than the diameter of the measure? Choose an item.
· Edge of plate straight and smooth to within 1/16 in? Choose an item.
· Glass
· Thickness ≥ 1/4 in? Choose an item.
· Length ≥ 2 in greater than the diameter of the measure? Choose an item.
· Edge of plate straight and smooth to within 1/16 in? Choose an item.
· Acrylic
· Thickness ≥ 1/4 in? Choose an item.
· Length ≥ 2 in greater than the diameter of the measure? Choose an item.
· Edge of plate straight and smooth to within 1/16 in? Choose an item.
Funnel
· Spout fitting into a spray tube? Choose an item.
Internal Vibrator
· Frequency of ≥ 9000 vibrations per minute? Choose an item.
· Outside diameter of 0.75 in – 1.50 in? Choose an item.
Sieves
· 1-1/2 in Sieve? Choose an item.
· Sieving area of ≥ 2 ft2 ? Choose an item.
Scoop
· Large enough for representative sample? Choose an item.
· Small enough to prevent spilling during filling of mold?  Choose an item.
Calibration Frequency
· Maximum Interval of 3 Months? Choose an item.
· AASHTO R18-18 – Table A.6
Calibration procedure R61

AASHTO T119-23 & WTM T23 – Standard Method of Test for Slump of Hydraulic Cement Concrete

Mold
· Not readily attacked by cement? Choose an item.
· Metal thickness not thinner than 1.5mm? Choose an item.
· Base 8 ± 1/8 in? Choose an item.
· Top 4 ± 1/8 in? Choose an item.
· Height 12 ± 1/8 in? Choose an item.
Tamping Rod
· Diameter 5/8 ± 1/16 in? Choose an item.
· Length 16 – 24 in? Choose an item.
· Hemispherical Tip?  Choose an item.
Measuring Device
· Marked in increments of ≤ 1/4 in? Choose an item.
Scoop
· Large enough for a representative sample? Choose an item.
· Small enough to prevent spilling during the filling of the mold?  Choose an item.
Calibration
· Check and record conformance when purchased/ first placed in service AND at least annually thereafter
· AASHTO T119-18 (Section 5.1.1.) Choose an item.


II. CONCRETE (LAB)

NOTE: If the laboratory/company selected tests T152, T309, and/or T119 for qualification, inspect using the CONCRETE (FIELD) checklist above.

AASHTO R39-19 – Making and Curing Concrete Test Specimens in the Laboratory

Molds, General
· Cylinder Molds
· Meet requirements of M205 Section 3.1.2.? Choose an item.
· Metal? Choose an item.
· Plastic? Choose an item.
· Provided with a top cap? Choose an item.

· Beam and Prism Molds
· Depth 6” ± 1/8”? Choose an item.
· Width 6” ± 1/8”? Choose an item.

Tamping Rod
· Diameter 5/8 ± 1/16 in? Choose an item.
· Length 16 – 24 in? Choose an item.
Mallets
· Rubber Head? Choose an item.
· Rawhide Head? Choose an item.
· Weight of 1.25 ± 0.5 lb? Choose an item.
Vibrators
· Internal Vibrators
· Frequency of ≥ 9000 vibrations per minute? Choose an item.
· Outside diameter of 0.75 in – 1.50 in? Choose an item.
	External Vibrators
· Table vibrator? Choose an item.
· Plank vibrator? Choose an item.
· Frequency of  ≥ 3600 vpm? Choose an item.

Placement Tools
· Large enough for representative sample? Choose an item.
· Small enough to prevent spilling during filling of mold?  Choose an item.
Small Tools
· Pails, trowels, handheld float, etc.? Choose an item.

Slump Apparatus
· Apparatus conforms to T119? Choose an item.

Passing Ability
· Apparatus conforms to T345? Choose an item.

Slump Flow
· Apparatus conforms to T347? Choose an item.

Visual Stability Index (VSI)
· Apparatus conforms to T351? Choose an item.

Sampling and Mixing Pan
· Flat bottomed and of heavy-gauge metal? Choose an item.
· Sufficient capacity? Choose an item.

Wet-Sieving Equipment
· 1-1/2 in Sieve? Choose an item.
· Sieving area of ≥ 2 ft2 ? Choose an item.

Air Content Apparatus
· Apparatus conforms to T152? Choose an item.

Scales
· Apparatus conforms to M231? Choose an item.

Temperature Measuring Device
· Apparatus conforms to T309? Choose an item.

Concrete Mixer? Choose an item.

AASHTO T22-22 & WTM T22 – Compressive Strength of Cylindrical Concrete Specimens

Identification of Machine:
· Machine manufacturer:  Choose an item.
· Identification Number/Serial number:  Choose an item.
· Capacity:  Choose an item.
· Is Machine calibrated?  Choose an item.
· Calibration frequency AASHTO T22 Section 5.1.1.1. 
· At least annually but not to exceed 13 months. Choose an item.
· Date of calibration?  Choose an item.
· Calibrated by?  Choose an item.

Bearing Blocks for Concrete Cylinders
· Spherically seated block   Choose an item.  Upper ---------- Lower -----------
· Blocks plane to .001 in. per 6 inches  Choose an item. Upper -------- Lower -----------
· Lower block at least 1 inch thick?  Choose an item.
· Size of spherical bearing face:
· Max. 5” dia. For 3” cylinders?  Choose an item.
· Max. 6 ½” dia. For 4” cylinders?  Choose an item.
· Max. 10” dia. For 6” cylinders?  Choose an item.
· Blocks ½” larger than cylinder have concentric rings:  Choose an item.  Upper ----- Lower -----
· Spherical block
· Held closely in the spherical seat?  Choose an item.
· Moves freely?  Choose an item.
· Ball and socket cleaned and lubricated periodically with petroleum type oil?  Choose an item.
· Is lower block used to assist in centering test specimens?  Choose an item.  If yes, describe provisions for centering lower block _________________________________________
· Spherical block checked periodically?  Choose an item.
· Diameter of:  a) bearing face ---------     Radius of bearing face ---------
		          b)  Sphere --------- Radius of sphere ----------
· Is radius of bearing face at least as large as radius of sphere?  Choose an item.
· What is the radius of the largest diameter tested?  Choose an item.
· Is dia. Of sphere at least 75% of diameter of specimen?  Choose an item.
· If radius of sphere is less than radius of largest specimen tested, is thickness of face at edge as great as difference in radii?  Choose an item.
· Center of sphere at center of bearing face?  Choose an item.
· Is spherical portion and socket free from deformation?  Choose an item.

ASTM C1231-15 & WTM C1231 – Unbonded Caps for Concrete Cylinders

Retaining Rings:
· Inside diameter 102 to 107% diameter of cylinders?  Choose an item.
· Depth at least twice thickness of pads?  Choose an item.

Bearing Surfaces:
· Plane to 0.002" in 6"?  Choose an item.   Upper------   Lower ------
· Free of gouges, grooves, and indentations  Choose an item.  Upper-----  Lower-----

Pads:
· Thickness 7/16 to 9/16"?  Choose an item.
· Fits inside retaining ring?  Choose an item.
· Diameter within 1/16" of inside diameter of retaining ring?  Choose an item.
· No splits or cracks over 3/8" in length?  Choose an item.
· Number of reuses of pads recorded?  Choose an item.

Accessories:
· Straightedge available?  Choose an item.
· Rod of 0.20" diameter available?  Choose an item.
· Try square or other means of checking perpendicularity available?  Choose an item.
· Protective cage available?  Choose an item.
· End treatment (either of the following is acceptable):
· Saw or   Choose an item.
· Grinder available?  Choose an item.

AASHTO T97-23 & WTM T97 – Standard Method of Test for Flexural Strength of Concrete

Identification of Machine:
· Machine manufacturer:  Choose an item.
· Identification Number/Serial number:  Choose an item.
· Capacity:  Choose an item.
· Is Machine calibrated?  Choose an item.
· Calibration frequency AASHTO T22 Section 5.1.1.1. 
· At least annually but not to exceed 13 months. Choose an item.
· Date of calibration?  Choose an item.
· Calibrated by?  Choose an item.
Load-Applying and Support Blocks
· Upper Load-Applying and Support Blocks.
· Have one steel ball and one steel rod. Choose an item.
· Distance between being 6.00 ± 0.05 in? Choose an item.
· Lower Load-Applying and Support Blocks.
· Have one steel ball and one steel rod. Choose an item.
· Distance between being 18.00 ± 0.05 in? Choose an item.
· Support blocks do not exceed 2 ½ in high? Choose an item.
· Plane to within 0.001 in? Choose an item.
· Additional equipment:
· 0.004 feeler gauge. Choose an item.
· 0.015 feeler gauge. Choose an item.
· Leather shims
· Thickness of 0.25 in? Choose an item.
· Width of 1 – 2 in? Choose an item.
· Length extends with full width of the test specimen? Choose an item.

AASHTO T24-15 & WTM T24 – Obtaining and Testing Drilled Cores and Sawed Beams of Concrete

Core Drill
· For obtaining cylindrical core specimens with diamond impregnated bits attached to a core barrel? Choose an item.
Saw
· The saw has a diamond or silicon-carbide cutting edge.? Choose an item.
· Is the saw capable of cutting cores without introducing cracks or dislodging aggregate particles? Choose an item.
Balance
· Accurate to at least 5g (0.01 lb)? Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

AASHTO T231-17 – Capping Cylindrical Concrete Specimens

Capping Plates
· Plate thickness:
· Glass ¼" Choose an item.
· Steel ½"  Choose an item.
· Stone 3"  Choose an item.
· Dimensions (d+1")  Choose an item.
· Recess in plate not over ½" deep  Choose an item.
· Planeness (.002")  Choose an item.
Alignment Devices
· Guides perpendicular to 1/4" in 12"  Choose an item.
Cap Details
· Are caps free of chips and cracks?  Choose an item.
· Approximate thickness of caps (not over 5/16")?  Choose an item.
· Do tested caps show evidence of flowing or fracturing?  Choose an item.
· Are all caps sound?  Choose an item.
· Is straightedge and feeler gage available to check planeness?  Choose an item.

Compressive Strength Results
· Sulfur mortar
· Current strength report? Choose an item.
· Verified annually or before each use? Choose an item.
· Neat hydraulic cement paste.
· Current strength report? Choose an item.
· Verified annually or before each use? Choose an item.
· High-strength gypsum cement paste.
· Current strength report? Choose an item.
· Verified annually or before each use? Choose an item.
Calibration:
· In accordance with AASHTO T231 Section 5.1. Choose an item.

AASHTO T198-15 – Splitting Tensile Strength of Cylindrical Concrete Specimens

Testing machine
· Conforms to the requirements of AASHTO T22? Choose an item.
Supplementary Bearing Bar or Plate
· Plane to ±0.001 in (0.025 mm)? Choose an item.
· Width of at least 2 in (50 mm)? Choose an item.
· Thickness not less than the distance from the edge of the spherical or rectangular bearing block to the end of the cylinder? Choose an item.
Bearing Strips
· Two bearing strips of nominal 1/8-in (3.2-mm) thick plywood? Choose an item.
· Free of imperfections? Choose an item.
· 1 in (25 mm) wide? Choose an item.
· Length equal to or slightly longer than that of the specimen shall be provided for each specimen? Choose an item.

AASHTO T277-21 – Electrical Indication of Concrete’s Ability to Resist Chloride Ion Penetration

Vacuum Saturation Apparatus

· Separatory Funnel
· 500 mL capacity? Choose an item.

· Beaker
· 1000 mL or larger? Choose an item.

· Vacuum Desiccator
· Adequate size? Choose an item.

· Vacuum Pump
· Capable of maintaining pressure of less than 6650 Pa (50mmHg)? Choose an item.

· Vacuum Gauge or Manometer
· Accurate to ±665 Pa (±5 mmHg)? Choose an item.

· Coating Apparatus and Materials:
· Coating? Choose an item.
· Balance or Scale, Paper Cups, Wooden Spatulas, and Disposable Brushes? Choose an item.

· Specimen-Sizing Equipment
· Movable Bed Water-Cooled Diamond Saw or Silicon Carbide Saw? Choose an item.



III. AGGREGATES QUALITY (LAB)

NOTE: For a laboratory / company to be qualified to perform aggregate quality testing for the Department, they must be capable of performing the following test procedures:

AASHTO T84-22 & WTM T84 – Specific Gravity and Absorption of Fine Aggregate

Balance
· Does balance conform to the requirements of M 231, Class G2?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Pycnometer
· Flask or other suitable container can be reproduced within ±100mm3?  Choose an item.
· Is the volume of container capable of being filled to a mark at least 50% greater than the space required to accommodate the test sample?  Choose an item.
· Is a volumetric flask of 500-mL capacity or a fruit jar filled with a pycnometer top satisfactory for a 500-g test sample of fine aggregates?  Choose an item.
· Is the La Chatelier flask satisfactory for an approximately 55-g test sample?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Mold
Does mold conform to the following dimensions?
· 40±3mm inside diameter at the top?  Choose an item.
· 90±3mm inside diameter at the bottom?  Choose an item.
· 75±3mm in height?  Choose an item.
· Minimum metal thickness of 0.8 mm?  Choose an item.
· Calibrated annually in accordance with R18 Table A.2. Choose an item.

Tamper
· Has a mass of 340±15g?  Choose an item.
· Has flat circular tamping face 25±3mm in diameter?  Choose an item.
· Calibrated annually in accordance with R18 Table A.2. Choose an item.


AASHTO T85-22 & WTM T85 – Specific Gravity and Absorption of Coarse Aggregate

Balance
· Does balance conform to AASHTO M231, Class G 5?  Choose an item.
· Is the balance equipped with a suitable apparatus for suspending the sample container in water from the center of the weighing platform or pan of the balance?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Sample Container
· Is container of a wire basket of 3.35 mm (No. 6) or finer mesh, or a bucket of approximately equal breath and height?  Choose an item.
· Is the container capacity in the range of 4 to 7 L for 37.5-mm (1½-in.) nominal maximum size aggregate or smaller, and a larger container as needed for testing larger maximum size aggregate?  Choose an item.
· Does the container prevent trapping air when submerged?  Choose an item.

Water Tank
· Does tank have an overflow outlet?  Choose an item.
· Is tank watertight?  Choose an item.

Suspended Apparatus
· Is the wire suspending the container of the smallest practical size?  Choose an item.

Sieve
· Size #4.75 mm (No. 4) sieve or other sizes as needed conforming to ASTM E11 available?  Choose an item.


AASHTO T89-13 – Determining the Liquid Limit of Soils

Does the laboratory / company have the following equipment?
· Dish (preferably unglazed porcelain)?  Choose an item.
· Spatula?  Choose an item.
· Liquid limit device? Choose an item.
· Calibrated annually in accordance with R18 Table A.5. Choose an item.
· Grooving Tools? Choose an item.
· Calibrated annually in accordance with R18 Table A.5. Choose an item.
· Gauge?  Choose an item.
· Container?  Choose an item.
· Balance that is of sufficient capacity and conforming to M231, Class G1?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.
· Oven capable of maintaining temperatures of 110±50C?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

 
AASHTO T90-20 – Determining the Plastic Limit and Plasticity Index of Soils

Does the laboratory / company have the following equipment?
· Mixing dish with 115 mm diameter?  Choose an item.
· Spatula (75mm in length and 20mm in width)?  Choose an item.
· Surface for rolling?  Choose an item.
· Plastic limit device?  Choose an item.
· Pater for Rolling Device?  Choose an item.
· Container?  Choose an item.
· Balance that is of sufficient capacity and conforming to M231, Class G1?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.
· Oven capable of maintaining temperatures of 110±50C?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

NOTE: For a laboratory / company to be qualified to perform aggregate quality testing for the Department, they must also meet at least one of the following requirements: 

The laboratory / company must be AASHTO Accredited in at least two of the three following test procedures (AASHTO T96 (LA Wear), AASHTO T103 (Freeze/Thaw), AASHTO T104 (Soundness):
OR
Participate in AMRL's Proficiency Sample Program for coarse aggregate, providing data for LA Wear (AASHTO T-96) and Sodium Sulfate Soundness (AASHTO T-104). A copy of AMRL's data report for the lab shall be submitted to the WisDOT Quality Management Laboratory / company for evaluation.  Choose an item.


AASHTO T96-22 & WTM T96 – Standard Method of Test for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine (ASTM C131)

Los Angeles Machine
· Dimensional tolerances meet ASTM C131 Figure 1? Choose an item.
· Calibrated biannually in accordance with R18 Table A.2. Choose an item.

Sieves 
· Sieve cloth and standard sieve frames shall conform to the requirements of ASTM E11. Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Balance 
· Is readable to 0.1 % or better of sample mass?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Oven
· Thermostatically controlled and maintains temperature of 110±50C (230±90F)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Charge
· Steel spheres have a diameter of 1-13/16” – 1-7/8”? Choose an item.
· Steel spheres have a weight of 390 - 445 g? Choose an item.
· Calibrated biannually in accordance with R18 Table A.2. Choose an item.


AASHTO T103-22 WTM T103 – Soundness of Aggregates by Freezing and Thawing

Freezing and Thawing Equipment
· Capable of maintaining temperatures of -26 ± 3°C to 21 ± 3°C? Choose an item.
Sample Containers
· Made of plastic, rubber, or other flexible materials? Choose an item.
Sieves
· Sieve cloth and standard sieve frames shall conform to the requirements of ASTM E11. Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Balance
· Is readable to 0.1 % or better of sample mass?  Choose an item.
· Does balance conform to the requirements of M 231?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Drying Oven
· Thermostatically controlled and maintains temperature of 110±50C (230±90F)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Temperature-Measuring Equipment
· Thermometers, resistant thermometers, or thermocouples capable of measuring temperatures between -26 to 50°C? Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.


AASHTO T104-22 & WTM T104 – Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate

Sieves 
· Sieve cloth and standard sieve frames shall conform to the requirements of ASTM E11. Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Containers for Samples
· Coarse Aggregate
· 2.36-mm (No. 8) size? Choose an item.
· Fine Aggregate
· 250-µm (No. 60) size? Choose an item.
Apparatus for Immersing Samples in Solution (Optional)
· Permit free access of the solution to the sample and drainage of the solution from the sample? Choose an item.
Temperature Regulation
· Suitable means for regulating the temperature of the samples during immersion? Choose an item.
Thermometer
· Covers the recommended temperature range for solution? Choose an item.
· Readable to 0.1°C? Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Temperature Recorder
· Capable of measuring temperature at a minimum of every 10 min? Choose an item.
· Accuracy of 0.3°C? Choose an item.
Balance
· Is readable to 0.1 % or better of sample mass?  Choose an item.
· Does balance conform to the requirements of M 231?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Drying Oven
· Thermostatically controlled and maintains temperature of 110±50C (230±90F)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Specific Gravity Measurement
· Hydrometers conforming to the requirements of ASTM E100. Choose an item.
· Capable of measuring the solution specific gravity within ±0.001? Choose an item.
· Calibrated annually in accordance with R18 Table A.5. Choose an item.



III. AGGREGATES GENERAL (LAB)

NOTE: If the laboratory/company selected tests T84, T85, T89, and/or T90 for qualification, inspect using the AGGREGATE QUALITY (LAB) checklist above.

AASHTO R76-23 & WTM R76 – Reducing Sample of Aggregate to Testing Size
· Check sample splitter size opening – Chute, Rolled edges.  Choose an item.

AASHTO T11-20 & WTM T11– Materials Finer Than No. 200 Sieve in Mineral Aggregates by Washing

Balance: 
· Readable to 0.1% of sample mass?  Choose an item.
· Readable to 0.1 g or 0.1% of test load?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Sieves (Nest of two)
· 0.075 mm (No. 200)?  Choose an item.
· Protective Sieve 2.36 mm (No. 8) to 1.18 mm (No. 16)?  Choose an item. 
· Protective sieve is 1.18 mm (No. 16)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Container
· Of sufficient size?  Choose an item.
· In good condition?  Choose an item.

Oven
· Maintains temperature of 110±5oC (230 ± 9oF)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.


AASHTO T27-20 & WTM T27 – Sieve Analysis of Fine and Coarse Aggregates

Sieves
· Mounted on substantial frames constructed in a manner that will prevent loss of materials during sieving.  Choose an item.
· Sieve cloth and standard sieve frames shall conform to the requirements of ASTM E11..  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Balance
· Readable to 0.1% of sample mass?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Mechanical Sieve Shakers
· Is calibration current?  Choose an item.
· Check adequacy of sieving requirements?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Oven
· Maintains temperature of 110±5oC (230 ± 9oF)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

ASTM D4791-19 & WTM D4791 – Flat particles, Elongated Particles, Or Flat and Elongated Particles in Coarse Aggregate
Proportional Caliper Device

Any one of A or B below – 
· A
· Consist of base and plate with two fixed posts and swinging arm mounted between them?  Choose an item.
· Opening between the arms and posts maintain constant ratio?  Choose an item.
· Adjustable axis position provides desired ratio of opening dimensions?  Choose an item.
· B
· Other types of proportional device suitable for determining length, width and thickness ratios of the particle’s circumscribing rectangular prism?  Choose an item.

Balance
· Accurate to 0.5% of sample mass?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Oven
· Maintains temperature of 110±5oC   (230 ± 9oF)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

AASHTO T255-22 & WTM T255 – Total Moisture Content of Aggregates by Drying
Source of heat:
· If close temperature control is required:
· Ventilated oven, maintains 110±5oC (230 ± 9oF)?  Choose an item.
· If close temperature control is not required, then one of the following –
· Electric or gas hot plate?  Choose an item.  or
· Electric heat lamp?  Choose an item.  or
· Ventilated microwave oven?  Choose an item.
Sample container:
· Not affected by heat?  Choose an item.
· Of sufficient volume?  Choose an item.
· Shaped so that depth of sample does not exceed 1/5 of least lateral dimension?  Choose an item.

Stirrer
· Metal spoon or spatula of convenient size?  Choose an item.

Balance
· Readable to 0.1% of sample mass or better?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.



IV. SOILS

NOTE: If the laboratory/company selected tests T89 and/or T90 for qualification, inspect using the AGGREGATE QUALITY (LAB) checklist above.

AASHTO T88-20 – Particle Size Analysis of Soils

Oven
· Maintains temperatures of 110±50C (230±90F)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Balance
· Readable to 0.1% of sample mass or better?  Choose an item.
· Conforms to M231?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Stirring Apparatus
· Check RPM?  Choose an item.
· Check shaft length for conformance?  Choose an item.

Hydrometer
· Does it conform to the requirements for hydrometers 151 H or 152 H in ASTM E 100?  Choose an item.
· Calibrated biannually in accordance with R18 Table A.5. Choose an item.

Sedimentation Cylinders
· Check size of cylinder for conformance: (460 mm height, 60mm in diameter and marked volume of 1000 mL)?  Choose an item.

Thermometer
· Readable to 0.50C (10F)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Sieves
· Calibrated annually in accordance with R18 Table A.1. Choose an item.
· Conforms to ASTM E11?  Choose an item.

Water Bath or Constant Temperature Room
· Water bath insulated?  Choose an item.
· Temperature room of 200C (680F)?  Choose an item.

Beaker
· Capacity of at least 250 mL and not greater than 500 mL?  Choose an item.

Is timing device available?  Choose an item.

Glass Rod and container available?  Choose an item.

AASHTO T100-15 & WTM T100 – Specific Gravity of Soils

Pycnometer
· 100 mL volumetric flask or 50mL stoppered bottle available?  Choose an item.
· Calibrated annually in accordance with R18 Table A.5. Choose an item.

Balance
· Does the balance conform to M 231, Class G1 for use with the volumetric flask or an M 231, Class B balance for use with the stoppered bottle?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Oven
· Thermostatically controlled and maintains temperature of 110±50C (230±90F)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Thermometer
· Capable of measuring the temperature range within which the test is being performed?  Choose an item.
· Graduated in a 0.50C (10F) division scale?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

AASHTO T265-15 – Laboratory Determination of Moisture Content of Soils

Drying Oven
· Is oven thermostatically controlled (preferably of the forced-draft type)?  Choose an item.
· Is oven capable of being heated continuously at temperatures of 110±50C (230±90F)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Balance
· Check to make sure that balance has sufficient capacity:  Choose an item.
· Is readable to 0.1 % or better of sample mass?  Choose an item.
· Conforms to M 231?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Container
· Does the lab have sufficient containers for each moisture content determination?  Choose an item.
· Container made of materials resistant to corrosion, disintegration or change in mass?  Choose an item.
· Has close-fitting lids to prevent loss of moisture from sample before initial weighing?  Choose an item.




AASHTO T99-21 & WTM T99 – Moisture-Density Relations of Soils Using a 2.5-kg (5.5-lb) Rammer and a 305-mm (12-in.) Drop
Check the following equipment for conformance –

Molds
· 4-in Mold
· Inside diameter of 4.000 ± 0.016 in? Choose an item.
· Height of 4.584 ± 0.018 in?  Choose an item.
· 6-in Mold
· Inside diameter of 6.000 ± 0.026 in? Choose an item.
· Height of 4.584 ± 0.018 in? Choose an item.
· Calibrated annually in accordance with R18 Table A.5. Choose an item.

Rammer
· Weight of 5.5 ± 0.02 lb? Choose an item.
· Diameter of face 2.000 ± 0.01 in? Choose an item.
· Calibrated annually in accordance with R18 Table A.5. Choose an item.

Balance and scales 
· Balance that is of sufficient capacity and conforming to M231, Class G5?  Choose an item.
· Calibrated annually in accordance with R18 Table A.5. Choose an item.

Drying Ovens
· Maintains temperatures of 110±50C (230±90F)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Straightedge
· Length of at least 10 in? Choose an item.
· Beveled edge? Choose an item.
· Plane within 0.01 in per 10 in? Choose an item.

Sieves
· Sieve cloth and standard sieve frames shall conform to the requirements of ASTM E11. Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Mixing Tools
· Mixing pan, spoon, trowel, spatula, etc?  Choose an item.

Container
· Resistant to corrosion? Choose an item.
· Have close fitting lids?  Choose an item.



AASHTO T180-22 & WTM T180 – Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop

Check the following equipment for conformance –

Molds
· 4-in Mold
· Inside diameter of 4.000 ± 0.016 in? Choose an item.
· Height of 4.584 ± 0.018 in?  Choose an item.
· 6-in Mold
· Inside diameter of 6.000 ± 0.026 in? Choose an item.
· Height of 4.584 ± 0.018 in? Choose an item.
· Calibrated annually in accordance with R18 Table A.5. Choose an item.

Rammer
· Weight of 10.0 ± 0.02 lb? Choose an item.
· Diameter of face 2.000 ± 0.01 in? Choose an item.
· Calibrated annually in accordance with R18 Table A.5. Choose an item.

Balance and scales 
· Balance that is of sufficient capacity and conforming to M231, Class G5?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Drying Ovens
· Maintains temperatures of 110±50C (230±90F)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Straightedge
· Length of at least 10 in? Choose an item.
· Beveled edge? Choose an item.
· Plane within 0.01 in per 10 in? Choose an item.

Sieves
· Sieve cloth and standard sieve frames shall conform to the requirements of ASTM E11. Choose an item.

Mixing Tools
· Mixing pan, spoon, trowel, spatula, etc?  Choose an item.

Container
· Resistant to corrosion? Choose an item.
· Have close fitting lids?  Choose an item.



AASHTO R58-11 – Dry Preparation of Disturbed Soil and Soil-Aggregate Samples for Test

Balance
· Does balance conform to the requirements of M 231, Class G2?  Choose an item.
· Calibration report current?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Drying apparatus
· Any suitable device capable of drying samples at a temperature not exceeding 60°C Choose an item.
Sieves
· Sieve cloth and standard sieve frames shall conform to the requirements of ASTM E11. Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Pulverizing apparatus
· Mortar and Rubber-covered pestle? Choose an item.
OR
· Mechanical device consisting of a power-driven, rubber-covered muller? Choose an item.
Sample Splitter
· Splitter in accordance with AASHTO R76? Choose an item.



V. DENSITY HMA / SOILS (FIELD)

AASHTO T310-19 & WTM T310 – In-Place Density and Moisture Content of Soils and Soil-Aggregate by Nuclear Methods (Shallow Depth, Field Nuclear Density Testing Qualification)

Nuclear Density/Moisture Gauge
· Calibrated annually in accordance with CMM 815.2?  Choose an item.

Site Preparation Device
· Plate, Straightedge, or other suitable leveling tool? Choose an item.
Drive Pin
· Diameter
· ≤ ¼” larger than diameter of road in gauge? Choose an item.
· Hammer? Choose an item.

AASHTO T355-18 & WTM T355 – In-Place Density of Bituminous Concrete by Nuclear Density Method (Field Nuclear Density Qualification)

Nuclear Device
· Calibrated annually in accordance with CMM 815.2? Choose an item.



VI. HOT MIX ASPHALT (HMA)

AASHTO T312-19 & WTM T312 – Preparing and Determining the Density of Asphalt Mixture Specimens by Means of the Superpave Gyratory Compactor 

Gyratory Compactor
· Equipment Manufacturer:  Choose an item.
· Capable of applying a pressure of 600±18 kPa?  Choose an item.
· Capable of applying an angle of 1.16 ± 0.02 degrees (20.20±0.35 mrad)?  Choose an item.
· Gyrates specimen molds at 30.0 ± 0.5 r/min?  Choose an item.
· Record height of specimen to 0.1 mm during compaction once per gyration (if density is monitored during compaction)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.4. Choose an item.

Molds

· New Molds
· Inside diameter of mold 149.90 to 150.00 mm?  Choose an item.
· At least 250 mm high?  Choose an item.
· Walls at least 7.5 mm thick?  Choose an item.
· In Service Molds
· Inside diameter of mold ≤150.20 mm?  Choose an item.
· At least 250 mm high?  Choose an item.
· Walls at least 7.5 mm thick?  Choose an item.
· Ram and base plate faces ground flat?  Choose an item.
· Each face has a diameter of 149.5 to 149.75 mm?  Choose an item.

Balance
· Class G5 balance readable to 1g?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.
Oven
· Thermostatically controlled to ± 30C?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Thermometers
· Armored, glass or dial-type with metal stems?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Standardization
· Check calibration/verification frequency for the following –
· Ram pressure?  Choose an item.
· Angle of gyration?  Choose an item.
· Gyration frequency?  Choose an item.
· LVDT or other device to continuously record height?  Choose an item.

Calibration:
· Calibrated annually in accordance with R18 Table A.4. Choose an item.
[bookmark: _Hlk99459873]
[bookmark: _Hlk99459970]AASHTO T166-21 & WTM T166 – Bulk Specific Gravity (Gmb) of Compacted Asphalt Mixtures Using Saturated Surface-Dry Specimens

Method A
· Balance and suspension:
· Conforms to M231?  Choose an item.
· Suspension from center of balance pan?  Choose an item.
· Suspension wire of smallest practical size?  Choose an item.
· Holder and sample completely immersed?  Choose an item.
· [bookmark: _Hlk99442217]Can determine constant mass of specimen to 0.05 percent?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.
· Water bath:
· Equipped with overflow outlet to maintain constant water level?  Choose an item.
· Deep enough to completely immerse holder and sample?  Choose an item.
· Drying oven at 52±3oC   (125 ± 5oF)?  Choose an item.
· Room temperature of 25±5oC   (77 ± 9oF)?  Choose an item.

Method B
· Balance conforms to M231 for class required for principal mass of samples tested?  Choose an item.
· Can determine constant mass of specimen to 0.1 percent?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.
· Water bath: thermostatically controlled to 25±5oC   (77 ± 9oF)?  Choose an item.
· Thermometer:  ASTM 17C or 17F?  Choose an item.
· Calibrated volumeter?  Choose an item.
· Has tapered lid with capillary bore?  Choose an item.
· Room temperature: 25±5oC   (77 ± 9oF)?  Choose an item.
· Drying oven at 52±3oC   (125 ± 5oF)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Method C
· Apparatus as in Method A or Method B?  Choose an item.
· Drying oven at 110±5oC   (230 ± 9oF)?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.



AASHTO T331-21 & WTM T331 – Bulk Specific Gravity (Gmb) and Density of Compacted Asphalt Mixtures Using Automatic Vacuum Sealing Method

Bag Cutter
· Knife, scissors or other types of clipping devices may be used to quickly open bags? Choose an item.
Oven
· Capable of maintaining the appropriate temperature for drying specimens to a constant mass? Choose an item.

Weighing device
· Readable to 0.1 percent of the sample mass? Choose an item.
· Conforms to M231? Choose an item.
· Balance equipped with a suitable suspension apparatus and holder to permit weighing the sample while suspended in water?  

Plastic Bags
· Small bags
· Opening size of 235 – 260 mm? Choose an item.
· Weighs less than 35g? Choose an item.
· Large Bags
· Opening size of 375 – 394 mm? Choose an item.
· Weighs at least 35 g? Choose an item.
· Can withstand temperatures up to 70°C? Choose an item.
· Thickness of .100 - .152 mm? Choose an item.

Specimen Sliding Plates
· Level? Choose an item.
· Smooth-sided? Choose an item.
· Removable? Choose an item.
· Fully supports specimen? Choose an item.

Suspension Apparatus
· Wire suspending the holder should be the smallest practical size?  Choose an item.

Thermometer
· Has a range of 19 to 27C? Choose an item.
· Conforms to ASTM E1? Choose an item.

Vacuum Chamber
· Capable of evacuating the chamber to 5 mmHg in 60 s? Choose an item.
· Of sufficient size? Choose an item.

Vacuum Gauge
· Minimum range of 10 to o mmHg? Choose an item.
· Readable to 1 mmHg? Choose an item.

Water Bath
· Can maintain constant temperature of 25±10C?  Choose an item.
· Water bath large enough for immersion of sample?  Choose an item.

[bookmark: _Hlk99459979]AASHTO T209-20 & WTM T209 – Theoretical Maximum Specific Gravity (Gmm) and Density of Asphalt Mixtures 

Container (one of the six listed below):
		
Used for weighing in air and water:

· Type A:	
· Bowl of glass, metal, or plastic?  Choose an item.
· Approximately 2000 mL capacity?  Choose an item.
· Cover fitted with rubber gasket and hose connected?  Choose an item.
· Type B:
· Thick-wall filter flask or thick-wall vacuum desiccators?  Choose an item.
· Approximately 2000 mL capacity?  Choose an item.
· Provided with rubber stopper with hose connection?  Choose an item.

Used for weighing in air only:

· Type C:
· Small volumetric flask?  Choose an item.
· Capacity approximately 2000mL?  Choose an item.
· Provided with rubber stopper with hose connection?  Choose an item.
· Type D:
· Intermediate-size heavy-wall glass pycnometer?  Choose an item.
· Capacity about 4000 mL?  Choose an item.
· Provided with suitable vacuum connection assembly consisting of a vacuum gauge, release valve and tubing connector, plus a tapered stopper device for maintaining consistent volume regulation?  Choose an item.
· Type E: 
· Metal vacuum pycnometer with a clear poly lid?  Choose an item.
· Capacity 4500 mL?  Choose an item.
· Type F:
· Large size plastic pycnometer?  Choose an item.
· Capacity at least 10,000 mL?  Choose an item.
· Provided with suitable vacuum connection assembly?  Choose an item.

· Hose opening covered with a small piece of wire mesh?  Choose an item.

Balance
· With ample capacity and with sufficient sensitivity to enable the specific gravity to be calculated to at least four significant figures (to at least 3 decimal places)?  Choose an item.
· For Type A:	Balance equipped with a suitable suspension apparatus and holder to permit weighing the sample while suspended in water?  Choose an item.
· Wire suspending the holder should be the smallest practical size?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Vacuum pump or water aspirator?  Choose an item.
· Capacity of evacuating air from the container to a residual pressure of 4.0 kPa (30 mm Hg) or less (preferably to zero)?  Choose an item.
· When a vacuum pump is used, a suitable trap of one or more 1000 mL filter flask, or equivalent, and between the vacuum source and the vacuum vessel?  Choose an item.

Residual pressure manometer?  Choose an item.
· Connected directly to vacuum vessel?  Choose an item.
· A vacuum gauge may be used instead of manometer if it’s traceable to NIST. Choose an item.

Manometer or Vacuum gauge?  Choose an item.
· Connected either directly to the vacuum source or in vacuum line close to the source?  Choose an item.
· Calibrated annually in accordance with T 209 Section 5.5.? Choose an item.

Thermometers:
· Calibrated liquid-glass thermometer?  Choose an item.
· Subdivisions and maximum scale error of 0.50C (0.90F)?  Choose an item.
· Calibrated annually in accordance with T 209 Section 5.7.? Choose an item.
· (Any other thermometer device of equal accuracy, precision and sensitivity is acceptable)

Water Bath (Type A & B containers):
· Can maintain constant temperature between 20 and 300C?  Choose an item.
· Water bath large enough for immersion of container and sample?  Choose an item.

Bleeder Valve
· Attached to the vacuum train?  Choose an item.

Apparatus for Supplemental Procedure for Mixtures Containing Porous Aggregate Not Completely Coated 
· Does the lab have electric fan on hand?  Choose an item.
· Are there towels for decanting water from aggregates?  Choose an item.




[bookmark: _Hlk99460021]AASHTO T308-21 & WTM T308 – Determining the Asphalt Binder Content of Asphalt Mixtures by the Ignition Method

Ignition Furnace 
· Capable of maintaining 538±5°C? Choose an item.
· Can accommodate a 3500 g sample? Choose an item.
· Internal Balance
· Thermally isolated? Choose an item.
· Accurate to 0.1 g? Choose an item.
· Calibrated annually in accordance with R18 Table A.4? Choose an item.

Specimen Basket Assembly
· Consisting of specimen basket(s), catch pan, and an assembly guard to secure the specimen basket(s) to the catch pan? Choose an item.

Specimen Basket(s)
· Appropriate size to allow specimens to be thinly spread? Choose an item.
· Sample completely enclosed with screen mesh, perforated stainless steel plate, or other suitable material? Choose an item.

Catch Pan
· Of sufficient size to hold the specimen basket(s) so that aggregate particles and metling asphalt binder falling through the screen are caught? Choose an item.

Oven
· Maintains temperature of 110±5°C (230 ± 9°F)? Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Balance
· Of sufficient capacity and conforming to the requirements of M231, Class G2? Choose an item.
· [bookmark: _Hlk99529277]Calibrated annually in accordance with R18 Table A.1. Choose an item.

Safety Equipment
· Safety glasses or face shield? Choose an item.
· Dust mask? Choose an item.
· High-temperature gloves? Choose an item.
· Long-sleeved jacket? Choose an item.
· Heat resistant surface capable of withstanding 650°C? Choose an item.
· Protective cage capable of surrounding specimen baskets? Choose an item.

Miscellaneous Equipment
· Pan larger than specimen basket(s)? Choose an item.
· Spatulas? Choose an item.
· Bowls? Choose an item.
· Wire brushes? Choose an item.

ASTM D8159-19 & WTM D8159 – Standard Test Method for Automated Extraction of Asphalt Binder from Asphalt Mixtures

Washing Drum
· Calibrated annually in accordance with ASTM D8159 Section X2.1? Choose an item.
· Mesh in good condition? Choose an item.
· Mesh size
· 0.063 mm? Choose an item.
· 0.075 mm? Choose an item.
· 0.090 mm? Choose an item.

Centrifuge Cup
· Inlay paper available? Choose an item.

Solvent
· Trichloroethylene? Choose an item.
· Alkalinity verified weekly in accordance with ASTM 8159 section 6.6.2.? Choose an item.
· pH verified weekly in accordance with ASTM 8159 section 6.6.2.? Choose an item.
· Tetrachloroethylene? Choose an item.
· Methylene Chloride? Choose an item.

AASHTO T164-14 – Quantitative Extraction of Asphalt Binder from Hot Mix Asphalt (HMA)

Oven
· Capable of maintaining the temperature at 110±50C (230±90F) Choose an item.
· Capable of maintaining the temperature at 149 – 163°C (300 – 3250F) Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Pan
· Sufficient size? Choose an item.
Balance
· Is readable to 0.1 % or better of sample mass?  Choose an item.
· Conforms to M 231?  Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Cylinders
· Graduated 1000-mL or 2000-mL capacity? Choose an item.



[bookmark: _Hlk99460044]AASHTO T30-21 & WTM T30 – Mechanical Analysis of Extracted Aggregate

Balance
· Does balance conform to AASHTO M231, Class G 5? Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Sieves
· Conform to requirements of E11? Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Mechanical Sieve Shakers
· Calibrated annually in accordance with R18 Table A.1. Choose an item.
· Check adequacy of sieving requirements?  Choose an item.

Oven
· Capable of maintaining a temperature of 110±5°C? Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Wetting Agent
· Promotes separation of fine materials? Choose an item.

Container
· Of sufficient size? Choose an item.
· Allows vigorous agitation without loss of sample or water? Choose an item.

Spoon or Mixing Utensil
· Able to agitate sample? Choose an item.

Mechanical Washing Apparatus(Optional)? Choose an item.


[bookmark: _Hlk99460081]AASHTO T305-14 – Determination of Draindown Characteristics in Uncompacted Asphalt Mixtures

Forced-Draft Oven
· Capable of maintaining the temperature in a range from 120 to 175°C? Choose an item.
· Maintains the set temperature to within ±2°C? Choose an item.

Plates
· Not affected by heat? Choose an item.
· Of sufficient volume?  Choose an item.

Standard Basket
· ¼” sieve cloth? Choose an item.
· 108 10.8 mm diameter? Choose an item.
· 165 16.5 mm height? Choose an item.
· Basket bottom 25 2.5 mm from lowest part of basket? Choose an item.

Balance
· Accurate to 0.1g? Choose an item.
· Calibrated annually in accordance with R18 Table A.1. Choose an item.

Other Apparatus
· Spatulas? Choose an item.
· Trowels? Choose an item.
· Bowls? Choose an item.
· Mixer? Choose an item.
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