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Technical Specifications
Invitation for Bid 02513 – Retro-reflective Material

Technical Specifications
Invitation for Bid 02513 – Retro-reflective Materials
Instructions:

1. For each line item, indicate by a mark if your proposed offering is as specified in the designated column.

2. If not as specified, do not mark as specified and fully describe any variance in the designated column.

3. If offering an equal item, list the brand and model or catalog numbers.  Enclose descriptive literature.

4. Failure to address each line item per category bid may result in a bid being rejected for lack of responsiveness.

5. Material deviations from the specifications may disqualify the bid.
6. Bidders must supply a copy of the MSDS for all beads included in their bid.
7. Bidders must include descriptive literature validating product meets or exceeds the technical specifications.
8. Note: Alternatives offered will be evaluated by subject matter experts. Alternatives offered that are not found to meet the specification requirements may cause the bid to be rejected.

	Company Name:       

	Description
	As Specified
	Fully Describe any Variance

	Type A & Type B - Glass Bead Specifications
	
	

	1. Beads shall conform to AASHTO Standard Specification for Glass Beads Used in Traffic Paints, Designation M 247.
	 FORMCHECKBOX 

	     

	2. Bidder must validate that glass beads do not exceed the following limits of heavy metal concentrations listed below: 
Element

Test Method

Max PPM

Arsenic

EPA 3052 & 6010C

10.0
Barium

EPA 3052 & 6010C

100.0

Cadmium

EPA 3052 & 6010C

1.0

Chromium

EPA 3052 & 6010C

5.0

Lead

EPA 3052 & 6010C

50.0

Silver

EPA 3052 & 6010C

5.0

Mercury

EPA 3052 & 7471C

8.0

	 FORMCHECKBOX 

	     

	3. The glass beads shall be transparent, clean, colorless glass, smooth and spherically shaped, free from milkiness, pits or excessive air bubbles and conform to the specific properties. 
	 FORMCHECKBOX 

	     

	4. Beads shall meet the gradation requirements in the following table: 

Percent Passing

Sieve Size

Type A1
Type B

Min.

Max

Min. 

Max.

No. 14

100

No. 16

100

No. 18

65

80

No. 20

95

100

No. 30

75

95

30

50

No. 50

15

35

0

5

No. 100
0
5
1Same Gradation as AASHTO M 247 Type 1. 

	
	

	5. Type A and B beads shall meet the following requirements for quality: 
Element

Test Method

Type A

Type B

Min.

Max.

Min.

Max.

Refractive Index @ 77 ± 9° F

AASHTO M 247 Section 5.2.3

1.50

1.55

1.50

1.90
Moisture Resistance

AASHTO T346-13
Flow w/o Stopping

Flow w/o Stopping

Adherence

AASHTO T346-13
Pass

Pass

Roundness %

ASTM D 1155

70

802

FLHT 520

803

Appearance

TT-B-1325D Section 4.3.1

Beads shall be transparent, clean, dry, and free from bubbles and foreign matter.

Resistance to Acid

TT-B-1325D Section 4.3.8

Beads shall not develop any surface haze or dulling

Resistance to Calcium Chloride

TT-B-1325D Section 4.3.7

Beads shall not develop any surface haze or dulling.

Resistance to Sodium Sulfide

TT-B-1325D Section 4.3.8

Sodium sulfide should not darken the beads.

Water Resistance

TT-B-1325D Section 4.3.9

Water shall not produce haze or dulling of the beads. 

2WSDOT Type B Glass Beads are high-performance glass beads for improved retroflectivity and durability for high-performance pavement markings. A minimum of 50% of the glass beads shall be made from the direct-melt molten kiln process.

3Roundess will be determined on material <No. 30 sieve


	
	

	6. The beads shall not absorb moisture in storage. They shall remain free of clusters and lumps and flow freely from dispensing equipment. The glass beads shall be delivered dry. 
	
	

	7. Coatings: beads shall have a dual coating of silicone that provides moisture proof properties and silane type treatment that provides adherence properties for use in both waterborne and solvent traffic paint. The exact formulation of the silane and silicone coating technology shall be determined by the supplier and indicated on the Price sheet. Silicane coated (for adherence) beads shall emit a yellow-green fluorescence when tested by the Dansyl Chloride test procedure. 
	
	

	8. Packaging: The Contractor shall supply beads in 50 lb. bags and 2,400 lb. bulk bags meeting the packing specifications herein and totes (if any) provided by WSDOT. 
	
	

	9. Marking: Each package or container shall be clearly labeled with the following information: 

a. Name and address of manufacturer

b. Shipping point

c. Trademark or name

d. The words “dual coated glass beads”

e. The bead type/specification number

f. Bead coating

g. Net weight in pounds

h. Lot or batch number

i. Month/year of manufacture

This information may be printed or stenciled directly on the bag. Totes shall require a non-permanent, easily removable sticker type label. 
	
	

	Type C  - Composite Beads Requirements
	
	

	10. Bidder must validate that composite materials utilized as retro reflective elements to contribute to skid resistance do not exceed the following limits of heavy metal concentrations listed below: 

Element

Test Method

Max PPM

Arsenic

EPA 3052 & 6010C
5.0
Barium

EPA 3052 & 6010C
100.0

Cadmium

EPA 3052 & 6010C
1.0

Chromium

EPA 3052 & 6010C
5.0

Lead

EPA 3052 & 6010C
50.0

Silver

EPA 3052 & 6010C
5.0

Mercury

EPA 3052 & 7471C
0.2


	
	

	11. Beads shall be per manufacturer recommendation. 
	
	

	12. Type C beads shall meet the following requirements for quality: 

Element

Test Method

Min.

Max.

Refractive Index @ 77 ± 9° F

AASHTO M 247 Section 5.2.3

1.9

2.5

Moisture Resistance

AASHTO T346-13
Flow w/o Stopping

Adherence

AASHTO T346-13
Pass


	
	

	13. Packaging: The Contractor shall supply beads in 50 lb. bags and 2,400 lb. bulk bags meeting the packing specifications herein and totes (if any) provided by WSDOT. (Bidder may supply alternate packaging for Composite Beads. Bidder must identify the bag size available on the price sheet.)
	
	

	14. Marking: Each package or container shall be clearly labeled with the following information: 

a. Name and address of manufacturer

b. Shipping point

c. Trademark or name

d. The bead type/specification number

e. Bead coating

f. Net weight in pounds

g. Lot or batch number

h. Month/year of manufacture

This information may be printed or stenciled directly on the bag. Totes shall require a non-permanent, easily removable sticker type label.
	
	

	50 Pound Bag Requirements
	
	

	15. Bags shall be stacked on pallets with not more than 2,400 lbs. per pallet. Pallets shall be standard 42” x 42” non-returnable wood pallets and shall be forklift and pallet jack accessible. 
	
	

	16. Bags shall be wrapped with a minimum of 5-mil shrink-wrap material. Apply the shrink-wrap to the top of the bag matrix and extend to overlap the top of the pallet.
	
	

	17. Pallets shall be strapped with a minimum of two nylon or polypropylene straps.
	
	

	18. No portion of the filled bag shall extend below the bottom of the top surface of the pallet, thus exposing the bag to puncture during unloading or storage operations. 
	
	

	19. At delivery, all pallet loads shall be straight and stable, and shall be suitable for re-shipping without further adjustment. 
	
	

	2,400 Pound Bulk Bag Requirements
	
	

	20. Each bag shall be clean, leak-proof, moisture-proof and of sufficient size and strength to contain the net weight of 2,400 lbs. of beads. The bags shall be “U-panel” style, of at least 6.5 oz. polypropylene (or more if required by law) with a 3-mil. Polyethylene inner liner sewn in place. The inner liner shall be of sufficient strength to contain the beads (sift-proof) and provide a moisture barrier. The outer bag shall have four (4) lifting loops sized to allow lifting from a central lift hook when the bag is full. Bags shall be approximately 34” x 34” x 36” with fully opened closure skirt on top and a 30” long bottom discharge chute with 10” diameter discharge opening and a #6 nylon tie cord. All load bearing materials shall be stabilized in a durable fashion to be resistant to ultraviolet (UV). 
	
	

	21. The strength of the material and the construction of the bags shall be appropriate to its capacity and its intended use. Upon request by DES the Contractor shall furnish certification that the bag has been manufactured and tested in compliance with the requirements of the International Standards for Flexible Bulk Containers (FIBCs) for non-dangerous goods, ISO 21898:2004. The bags safe working load (SWL) shall equal or exceed the net weight (2,400 lbs.) with a minimum safety factor (SF) of 5:1 (12,000 lbs.) or more if required by law. 
	
	

	22. The bag will be filled by a method that allows easy access to the discharge chute when the bag is lifted off the pallet. Placement of the discharge chute between the inner liner and the outer bag will not be allowed.
	
	

	23. Bags will be delivered on pallets. Pallets shall be standard 42” x 42” non-returnable wood pallets and shall be forklift and pallet jack accessible. The bags shall be shipped one bag per pallet. The pallets and bags shall be stackable two high. Each bag shall be strapped to the pallet with a minimum of two (2) nylon or polypropylene straps. Bags shall be wrapped with minimum 5-mil shrink-wrap material. The shrink-wrap material shall be applied to the bag beginning at the top of the bag and extending until the shrink-wrap overlaps the pallet. No portion of the filled bag shall extend below the bottom of the top surface of the pallet, thus exposing the bag to puncture during unloading or storage operations. At delivery, all pallet loads shall be straight and stable, and shall be suitable for re-shipping without further adjustment.
	
	

	Inspection, Certification, and Sampling
	
	

	24. Quality Control: The manufacturer shall maintain an internal quality control program that will insure that all beads delivered to the State meet the specifications herein. Copies of test results for each lot/batch of beads shall be provided upon request at no additional charge. Bidder shall provide a detailed description of their quality control program with bid response submittal. The Bidder’s quality control p
	
	

	Drying Agent
	
	

	25. Compound should be able to be applied under pneumatic pressure by a standard truck-mounted dispensing machine moving at speeds of 5 to 15mph.
	
	

	26. The compound shall be a mixture of glass beads and drying aid materials.
	
	

	27. When applied at a rate of 1.9 lbs. of compound with a drop-on rate of 7 to 8 lbs. of glass spheres under 100 sq. ft. of waterborne pavement markings paint at a 15 mil wet film thickness, the compound shall reduce the no-track time of the marking by at least 40%. (note: The actual application rate of the compound will be based on the wet mil thickness of the waterborne paint markings being applied and manufacturer’s recommendations.) 
	
	

	28. The compound shall meet the following gradation when tested according to ASTM D1214: 

US Standard Size
% Passing
#16
100%
#20
90-100%
#30
65-95%
#50
10-35%
#100
0-5%

	
	

	29. The glass bead component of the compound will meet specifications defined above for Type A or Type B Glass Beads. 
	
	

	30. The drying aid component shall be smooth, and spherically shaped, amber to white in color and of a type that promoted accelerated coalescence of the latex polymer and as such reduces waterborne paint dry to touch time by a minimum of 40%. 
	
	

	31. Quality Control: The manufacturer shall maintain an internal quality control program that will insure that all beads delivered to the State meet the specifications herein. Copies of test results for each lot/batch of beads shall be provided upon request at no additional charge. Bidder shall provide a detailed description of their quality control program with bid response submittal. The Bidder’s quality control p
	
	

	50 Pound Bag Requirements
	
	

	32. Bags shall be stacked on pallets with not more than 2,400 lbs. per pallet. Pallets shall be standard 42” x 42” non-returnable wood pallets and shall be forklift and pallet jack accessible. 
	
	

	33. Bags shall be wrapped with a minimum of 5-mil shrink-wrap material. Apply the shrink-wrap to the top of the bag matrix and extend to overlap the top of the pallet.
	
	

	34. Pallets shall be strapped with a minimum of two nylon or polypropylene straps.
	
	

	35. No portion of the filled bag shall extend below the bottom of the top surface of the pallet, thus exposing the bag to puncture during unloading or storage operations. 
	
	

	36. At delivery, all pallet loads shall be straight and stable, and shall be suitable for re-shipping without further adjustment. 
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