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CERAMIC ROAD MARKERS INSTALLATION INSTRUCTIONS

1- Pavement surface must be CLEAN, DRY AND OIL FREE. Use Wire brush on surface
(under marker area only) to remove weathered material and dirt. Avoid installation
on painted surfaces. Oily surfaces must be cleaned with solvent and allowed to dry.

2- Use a chalk line to align Ceramic markers.

3- Follow mixing instructions as out lined in Epoxy Adhesive container. Best result
obtained at 21 deg C or above.

CAUTION!!!
"BE SURE THAT EQUAL AMOUNTS OF PART "A" AND PART "B" ARE THOROUGHLY
MIXED UNTIL UNIFORM GRAY COLOR IS OBTAINED"

4- DON’T PLACE ON EXPANSION JOINT OF CONCRETE OR CRACKS IN ASPHALT.

5- Apply sufficient quantity of Epoxy Adhesive uniformly on bottom of Ceramic markers.
After markers is positioned there should be 1/16" Epoxy adhesive between marker
and pavement surface with 1/8" squeeze out around the entire edge of marker.
Position marker by applying slight amount of downward pressure with an oscillating
motion.

6- Before releasing traffic, adhesive should be set sufficiently.

ITEMS NEEDED ON MOST INSTALLATIONS
1- Epoxy Dispensing Machine
2- Chalk
3- Chalk Line
4- 50-ft Tape
5- Wire Brush
6- Broom
7- Putty knife or Spatula
8- Clean Rags
9- Traffic Cones
10- Solvent

... THE END ...
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INSTALLATION OF RAISED CERAMIC MARKERS:

Material: The markers shall comply with the attached specifications.

Construction Methods:

The ceramic shall be placed in accordance with the plans and as directed by engineer. The
portion of the highway surface to which the markers are attached by the adhesive shall be
prepared by any method approved by the engineer in order to be free from dirt, curing
compound, grease, oil, moisture or unsound pavement and any other material which would
adversely affect the bond of the adhesive.

The epoxy adhesive shall be applied in sufficient quantity so as to insure the following:
1. 100% of the bonding area of the marker shall be in contact with the adhesive.

2. The marker itself shall not contact the pavement surface but shall sit on an adhesive
"cushion".

3. IMPORTANT: When the marker is pressed unto the pavement, adhesive shall be forced
out and around the entire edge, edges and corners of the marker.

Any excess adhesive or other foreign material on the marker shall be immediately removed
after placement of marker to the road surface.

When the project is complete, the markers shall be firmly bonded to the pavement, lines
formed by the markers shall be true and the entire installation shall present a neat
appearance.

Pavement surface temperature shall be no lower than 15 degree C (60 deg. F).
Traffic control shall be in accordance with the plans.

Equipment: The epoxy adhesive shall be mixed with a fixed ratio positive displacement
metering system supplied by pumps for accurately dispensing quantities of dual
components in ratio of 1:1 by volume.

Hand mixing of epoxy adhesive is not allowed.
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ADHESION REQUIREMENTS:

The marker shall be tested in accordance with the Test Method TEX — 611 - J.

Five specimens tested must evidence a minimum average bond strength of 500 PSI. In addition, no more
than one individual specimen may evidence a bond strength less than 500 PSI. if the average bond strength
less than 500 PSI. the lot represented by the samples shall be rejected.

TYPES OFROUND CHANNEL MARKERS:

1. Reflective: Reflective markers shall be of the following types:

Type I-A:

Type I-A shall contain one face that reflects amber light and the body other than the Reflective face shall
be YELLOW. Model P-181Y.

Type I-C: (type "D")

Type I-C shall contain one face that reflects white light and the body other than the Reflective face shall
be WHITE. Model P-181W.

Type lI-A-A:

Type II-A-A shall contain two reflective faces oriented 180° to each other, each of which shall reflect amber
light, the body other than the reflective faces shall be YELLOW. Model P-1811Y.

Type 1I-C-C:

Type II-C-C shall contain two reflective faces oriented 180° to each other, each of which shall reflect white
light, the body other than the reflective faces shall be WHITE. Model P-1811W.

Type 1I-C-R:

Type [I-C-R shall contain two reflective faces oriented 180° to each other, one of which reflect white light,
and one of which reflects red light. The body other than the reflective faces shall be WHITE.

Model P-1811 WR.

2. Non-Reflective: Non-Reflective markers shall be of the following types:

(a) Type W: type W shall have a white body. Model: P-18 W

(b) Type Y: type Y shall have a yellow body. Model: P-18 Y
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STRENGTH REQUIREMENTS:
The marker shall meet the following compressive load test:

A random sample of five markers shall be tested in accordance with the test method A.S.T.M. Designation
C-407-58 Markers tested shall have a compressive (breaking) strength as follows:
A. Minimum average of five markers, 5000 pounds load (2272 kg).

B. Minimum for any individual marker, 4000 pounds load (1818 kg).

OPTICAL REQUIREMENTS:

The reflective face shall be capable of providing Reflection of amber, red or white light as
required by the requisition of plans. The reflective light of each reflective face shall conform
to the minimum reflective intensity requirements as following:

SPECIFIC INTENSITY AT 0.2%0OBSERVATION ANGLE

Horizontal Entrance Angle Clear Amber Red
0° 3.00 1.80 0.75
20° 1.20 0.75 0.30

Horizontal Entrance Angle mean the angle, in a plane parallel to the base of the marker,
between a line in the direction of the incident light and a line perpendicular to the leading
edge of the reflective face.

Observation angle shall mean the angle at the reflector between observer's line of sight
and the direction of the light incident on the reflector.

Specific density shall mean candlepower of the returned light at the chosen observation
and entrance angles for each footcandle of incident light per reflective face.

Air gap reflective face markers shall not be considered acceptable.
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COLOR REQUIREMENTS:

The diffuse day color shall comply with the following specified color requirements.

Color requirements are defined by an enclosed area formed by using the following CIE chromaticity coordinates as
corner point and the listed y reflectance limits.

CHROMATICITY COORDINATES & REFLECTIVE LIMITS:

COLORCHROMATICITY POINTSREFLECTIVE LIMITS

White X Y y
0.290 0.316 70
0.310 0.296
0.330 0.321
0.310 0.342

Yellow 0.435 0.480 50-70
0.445 0.435
0.544 0.456
0.516 0.484

Color shall be determined in accordance with test method TEX — 839 — B.

PHYSICAL REQUIREMENTS:

The marker shall meet the following physical requirements:

A. Glaze thickness

The top glazed surface shall have mean thickness of not less than 0.005" (0.127 mm) when measured not
closer than 1/4" (6mm) from the edge of the marker. The thickness shall be measured on a fractured edge
with a calibrated scale Microscope.

B. Autoclave
The glazed surface shall not craze, spall or peel when subjected to one cycle of Autoclave test A.S.T.M
Designation C — 424 at 250 PSI.

C. Water Absorption
The water absorption of the marker shall not exceed 2.0 percent of the original dry weight when tested in
accordance with the A.S.T.M Designation C —373.
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SPECIFICATION : Non Reflective /Reflective Round, Raised Ceramic Pavement Marker

* GENERAL

A. Specification:

This Specification shall govern for the materials, composition, quality and sampling/testing
of a round raised ceramic pavement marker as specified hereinafter.

B. Bidders Requirements

All bidders must identify deviations from this Specification even though your catalog or
Specification sheet may or may not list Specification of your product.

Bidders are cautioned to carefully read this Specification to prevent product rejection.

CONSTRUCTION:

The pavement marker shall consist of heat-fired, vitreous, ceramic body with a heat-fired, Opaque, glazed
top surface. The marker shall be manufactured from a mixture of intimately mixed clays. The marker shall
be thoroughly and evenly matured with uniform shrinkage.

APPEARANCE:

The channel marker shall be circular in shape with a convex top surface. The top surface shall be free from
defects which adversely affect serviceability. No more than 10 bubbles, 3 mm diameter or smaller and no
more than 15 pinholes in glaze, 2 mm diameter or smaller is acceptable for white markers. For yellow
markers, no more than 10 bubbles, 3 mm diameter or smaller is acceptable.

The bottom surface shall have integrally formed circular protrusions projecting from the surface in a
uniform pattern of parallel rows. Said protrusions shall increase effective area of bond surface and prevent
air entrapment when pressed into the adhesive.

Diameter .oooeeeeeeeeeeeeee e 8" +/-1/8" (203 +/- 4mm)
Height oo, 2-7/8" +/-1/8" (73 +/- 4 mm)
SEUS oo Min. 151

Stud Height ....coovevieieieecee. Approx. 0.05" (1.25 mm)
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CERAMIC :
P-18 & P-181 & P-1811
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Hand mixing of epoxy adhesive is not allowed.
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INSTALLATION OF RAISED CERAMIC MARKERS:

Material: The markers shall comply with the attached specifications.

Construction Methods:

The ceramic shall be placed in accordance with the plans and as directed by engineer. The
portion of the highway surface to which the markers are attached by the adhesive shall be
preparedby any method approved by the engineer in order to be free from dirt, curing
compound, grease, oil, moisture or unsound pavement and any other material which would
adversely affect the bond of the adhesive.

The epoxy adhesive shall be applied in sufficient quantity so as to insure the following:
1. 100% of the bonding area of the marker shall be in contact with the adhesive.

2. The marker itself shall not contact the pavement surface but shall sit on an adhesive
"cushion".

3. IMPORTANT: When the marker is pressed unto the pavement, adhesive shall be forced

out and around the entire edge, edges and corners of the marker.

Any excess adhesive or other foreign material on the marker shall be immediately removed
after placement of marker to the road surface.

When the project is complete, the markers shall be firmly bonded to the pavement, lines
formed by the markers shall be true and the entire installation shall present a neat
appearance.

Pavement surface temperature shall be no lower than 15 degree C (60 deg. F).
Traffic control shall be in accordance with the plans.

Equipment: The epoxy adhesive shall be mixed with a fixed ratio positive displacement
metering system supplied by pumps for accurately dispensing quantities of dual
components in ratio of 1:1 by volume.
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ADHESION REQUIREMENTS:

The marker shall be tested in accordance with the Test Method TEX — 611 - J.

Five specimens tested must evidence a minimum average bond strength of 500 PSI. in addition, no more
than one individual specimen may evidence a bond strength less than 500 PSI. If the average bond strength
less than 500 PSI. The lot represented by the samples shall be rejected.

TYPES ROUND CHANNEL MARKERS:

1. Reflective: Reflective markers shall be of the following types:

Type I-A:

Type I-A shall contain one face that reflects amber light and the body other than the Reflective face shall
be yellow. Model P-191Y.

Type I-C: (type "D")

Type I-C shall contain one face that reflects white light and the body other than the Reflective face shall
be WHITE. Model P-191W.

Type lI-A-A:

Type II-A-A shall contain two reflective faces oriented 180° to each other, each of which shall reflect amber
light, the body other than the reflective faces shall be YELLOW. Model P-1911Y.

Type 1I-C-C:

Type II-C-C shall contain two reflective faces oriented 180° to each other, each of which shall reflect white
light, the body other than the reflective faces shall be WHITE. Model P-1911W.

Type 1I-C-R:

Type [I-C-R shall contain two reflective faces oriented 180° to each other, one of which reflect white light,
and one of which reflects red light. The body other than the reflective faces shall be WHITE.

Model P-1911 WR.

2. Non-Reflective: Non-Reflective markers shall be of the following types:

(a) Type W:type W shall have a white body. Model: P-19 W

(b) Type Y:type Y shall have a yellow body. Model: P-19 Y
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STRENGTH REQUIREMENTS:
The marker shall meet the following compressive load test:

A random sample of five markers shall be tested in accordance with the test method A.S.T.M. Designation
C-407-58 Markers tested shall have a compressive (breaking) strength as follows:
A. Minimum average of five markers, 5000 pounds load (2272 kg).

B. Minimum for any individual marker, 4000 pounds load (1818 kg).

OPTICAL REQUIREMENTS:

The reflective face shall be capable of providing Reflection of amber, red or white light as
required by the requisition of plans. The reflective light of each reflective face shall conform
to the minimum reflective intensity requirements as following:

SPECIFIC INTENSITY AT 0.2%0OBSERVATION ANGLE

Horizontal Entrance Angle Clear Amber Red
0° 3.00 1.80 0.75
20° 1.20 0.75 0.30

Horizontal Entrance Angle mean the angle, in a plane parallel to the base of the marker,
between a line in the direction of the incident light and a line perpendicular to the leading
edge of the reflective face.

Observation angle shall mean the angle at the reflector between observer's line of sight
and the direction of the light incident on the reflector.

Specific density shall mean candlepower of the returned light at the chosen observation
and entrance angles for each footcandle of incident light per reflective face.

Air gap reflective face markers shall not be considered acceptable.
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COLOR REQUIREMENTS:

The diffuse day color shall comply with the following specified color requirements.

Color requirements are defined by an enclosed area formed by using the following CIE chromaticity
coordinates as corner point and the listed y reflectance limits.

CHROMATICITY COORDINATES & REFLECTIVE LIMITS:

COLORCHROMATICITY POINTSREFLECTIVE LIMITS

White X Y y
0.290 0.316 70
0.310 0.296
0.330 0.321
0.310 0.342

Yellow 0.435 0.480 50-70
0.445 0.435
0.544 0.456
0.516 0.484

Color shall be determined in accordance with test method TEX — 839 — B.

PHYSICAL REQUIREMENTS:

The marker shall meet the following physical requirements:

A. Glaze thickness

The top glazed surface shall have mean thickness of not less than 0.005" (0.127 mm) when measured not
closer than 1/4" (6mm) from the edge of the marker. The thickness shall be measured on a fractured edge
with a calibrated scale Microscope.

B. Autoclave

The glazed surface shall not craze, spall or peel when subjected to one cycle of Autoclave test A.S.T.M
Designation C — 424 at 250 PSI.

C. Water Absorption

The water absorption of the marker shall not exceed 2.0 percent of the original dry weight when tested in
accordance with the A.S.T.M Designation C —373.
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SPECIFICATION : Non-Reflective Round/Reflective Round, Raised Ceramic Pavement

Marker
* GENERAL

A. Specification:

This Specification shall govern for the materials, composition, quality and sampling/testing
of a round raised ceramic pavement marker as specified hereinafter.

B. Bidders Requirements

All bidders must identify deviations from this Specification even though your catalog or
Specification sheet may or may not list Specification of your product.

Bidders are cautioned to carefully read this Specification to prevent product rejection.

CONSTRUCTION:

The pavement marker shall consist of heat-fired, vitreous, ceramic body with a heat-fired, Opaque, glazed
top surface. The marker shall be manufactured from a mixture of intimately mixed clays. The marker shall
be thoroughly and evenly matured with uniform shrinkage.

APPEARANCE:

The channel marker shall be circular in shape with a convex top surface. The top surface shall be free from
defects which adversely affect serviceability. No more than 6 bubbles, 3 mm diameter or smaller and no
more than 10 pinholes in glaze, 2 mm diameter or smaller is acceptable for white markers. For yellow
markers, no more than 6 bubbles, 3 mm diameter or smaller is acceptable.

The bottom surface shall have integrally formed circular protrusions projecting from the surface in a
uniform pattern of parallel rows. Said protrusions shall increase effective area of bond surface and prevent
air entrapment when pressed into the adhesive.

Diameter .oooeeeveeeeeeeeee e 6" +/- 1/8" (152+/- 4mm)
Height ..o 1-3/4" +/-1/8" (44.5 +/- 4 mm)
SEUS oo Min. 73

Stud Height ....coovveveieeeecee. Approx. 0.05" (1.25 mm)
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Hand mixing of epoxy adhesive is not allowed.
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P-6

INSTALLATION OF RAISED CERAMIC MARKERS:

Material: The markers shall comply with the attached specifications.

Construction Methods:

The ceramic shall be placed in accordance with the plans and as directed by engineer. The
portion of the highway surface to which the markers are attached by the adhesive shall be
prepared by any method approved by the engineer in order to be free from dirt, curing
compound, grease, oil, moisture or unsound pavement and any other material which would
adversely affect the bond of the adhesive.

The epoxy adhesive shall be applied in sufficient quantity so as to insure the following:
1. 100% of the bonding area of the marker shall be in contact with the adhesive.

2. The marker itself shall not contact the pavement surface but shall sit on an adhesive
"cushion".

3. IMPORTANT: When the marker is pressed unto the pavement, adhesive shall be forced
out and around the entire edge, edges and corners of the marker.

Any excess adhesive or other foreign material on the marker shall be immediately removed
after placement of marker to the road surface.

When the project is complete, the markers shall be firmly bonded to the pavement, lines
formed by the markers shall be true and the entire installation shall present a neat
appearance.

Pavement surface temperature shall be no lower than 15 degree C (60 deg. F).
Traffic control shall be in accordance with the plans.

Equipment: The epoxy adhesive shall be mixed with a fixed ratio positive displacement
metering system supplied by pumps for accurately dispensing quantities of dual
components in ratio of 1:1 by volume.
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ADHESION REQUIREMENTS:

The marker shall be tested in accordance with the test Method TEX — 611 - J.

Five specimens tested must evidence a minimum average bond strength of 500 PSI. in addition, no more
than one individual specimen may evidence a bond strength less than 500 PSI. if the average bond strength
less than 500 PSI. the lot represented by the samples shall be rejected.

TYPES OF SQUARE REFLECTIVE MARKERS:

1- Reflective: Reflective markers shall be of the following types:

Type I-A:

Type I-A shall contain one face that reflects amber light and the body other than the Reflective face shall
be yellow. Model P-61Y.

Type I-C:

Type I-C shall contain one face that reflects white light and the body other than the Reflective face shall
be white. Model P-61W.

Type II-A-A:

Type II-A-A shall contain two reflective faces oriented 180° to each other, each of which shall reflect amber
light, the body other than the reflective faces shall be yellow. Model P-611Y.

Type II-C-C:

Type |I-C-C shall contain two reflective faces oriented 180° to each other, each of which shall reflect white
light, the body other than the reflective faces shall be white. Model P-611W.

Type II-C-R:

Type [I-C-R shall contain two reflective faces oriented 180° to each other, one of which reflect white light,
and one of which reflects red light. The body other than the reflective faces shall be white.

Model P-611 WR.

Non-Reflective: Non-Reflective markers shall be of the following types:

(a) Type W: type W shall have a white body. Model: P-6W

(b) Type Y: type Y shall have a yellow body. Model: P-6Y
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STRENGTH REQUIREMENTS:

The marker shall meet the following compressive load test:

A random sample of five markers shall be tested in accordance with the test method TEX—-418 — A. Markers
tested shall have a compressive (breaking) strength as follows:

A. Minimum average of five markers, 6000 pounds load (2727 kg).
B. Minimum for any individual marker, 5000 pounds load (2272 kg).

Compressive strength shall be determined on a one-inch diameter right cylinder test specimen cut through
the center portion of the marker by core drilling. Specimen ends shall be ground or lapped to from plane
and parallel faces. The faces shall be capped with high strength capping compound to make them
perpendicular to the axis of the specimen.

OPTICAL REQUIREMENTS:

The reflective face shall be capable of providing Reflection of amber, red or white light as
required by the requisition of plans. The reflective light of each reflective face shall conform
to the minimum reflective intensity requirements as following:

SPECIFIC INTENSITY AT 0.2%0OBSERVATION ANGLE

Horizontal Entrance Angle Clear Amber Red
0° 3.00 1.80 0.75
20° 1.20 0.75 0.30

Horizontal Entrance Angle mean the angle, in a plane parallel to the base of the marker,
between a line in the direction of the incident light and a line perpendicular to the leading
edge of the reflective face.

Observation angle shall mean the angle at the reflector between observer's line of sight
and the direction of the light incident on the reflector.

Specific density shall mean candlepower of the returned light at the chosen observation
and entrance angles for each footcandle of incident light per reflective face.

Air gap reflective face markers shall not be considered acceptable.
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COLOR REQUIREMENTS:

The diffuse day color shall comply with the following specified color requirements.

Color requirements are defined by an enclosed area formed by using the following CIE
chromaticity coordinates as corner point and the listed y reflectance limits.

CHROMATICITY COORDINATES & REFLECTIVE LIMITS:

COLORCHROMATICITY POINTSREFLECTIVE LIMITS

White X Y y
0.290 0.316 70
0.310 0.296
0.330 0.321
0.310 0.342

Yellow 0.435 0.480 50 - 70
0.445 0.435
0.544 0.456
0.516 0.484

Color shall be determined in accordance with test method TEX — 839 — B.

PHYSICAL REQUIREMENTS:
The marker shall meet the following physical requirements:

A. Glaze thickness

The top glazed surface shall have mean thickness of not less than 0.005" (0.127 mm) when
measured not closer than 1/4" (6mm) from the edge of the marker. The thickness shall be
measured on a fractured edge with a calibrated scale Microscope.

B. Autoclave

The glazed surface shall not craze, spall or peel when subjected to one cycle of Autoclave test
A.S.T.M Designation C—424 at 250 PSI.

C. Water Absorption

The water absorption of the marker shall not exceed 2.0 percent of the original dry weight
when tested in accordance with the A.S.T.M Designation C —373.
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SPECIFICATION : Non Reflective /Reflective square, Raised Ceramic channel Marker

* GENERAL

A. Specification:

This Specification shall govern for the materials, composition, quality and sampling/testing
of a square raised ceramic pavement marker as specified hereinafter.

B. Bidders Requirements

All bidders must identify deviations from this Specification even though your catalog or
Specification sheet may or may not list Specification of your product.

Bidders are cautioned to carefully read this Specification to prevent product rejection.

CONSTRUCTION:

The pavement marker shall consist of heat-fired, vitreous, ceramic body with a heat-fired, Opaque, glazed
top surface. The marker shall be manufactured from a mixture of intimately mixed clays. The marker shall
be thoroughly and evenly matured with uniform shrinkage.

APPEARANCE:

The channel marker shall be square in shape. All edges shall be rounded/tapered. The top surface shall be
flat with tapered ramps. The top surface and the sides shall be free from irregularities which adversely
affect serviceability. No more than 6 bubbles, 3 mm diameter or smaller and no more than 10 pinholes in
glaze, 2 mm diameter or smaller is acceptable for white markers. For yellow markers, no more than 6
bubbles, 3 mm diameter or smaller is acceptable.

The bottom surface shall have integrally formed circular protrusions projected from the surface in a
uniform pattern of parallel rows. Said protrusions shall increase effective area of bond surface and prevent
air entrapment when pressed into the adhesive.

Diameter ....ooccoveeevveeee e 6"x6" +/- 1/8" (152x152 +/- 4mm)
Height oo, 1" +/-1/16" (25.4 +/- 1.6 mm)
STUAS e Min. 95

Stud Height ....coovvvveeieiececee, Approx. 0.05" (1.1 mm)
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P-15 & P-117

INSTALLATION OF RAISED CERAMIC MARKERS:

Material: The markers shall comply with the attached specifications.

Construction Methods:

The ceramic shall be placed in accordance with the plans and as directed by engineer. The
portion of the highway surface to which the markers are attached by the adhesive shall be
prepared by any method approved by the engineer in order to be free from dirt, curing
compound, grease, oil, moisture or unsound pavement and any other material which would
adversely affect the bond of the adhesive.

The epoxy adhesive shall be applied in sufficient quantity so as to insure the following:
1. 100% of the bonding area of the marker shall be in contact with the adhesive.

2. The marker itself shall not contact the pavement surface but shall sit on an adhesive
"cushion".

3. IMPORTANT: When the marker is pressed unto the pavement, adhesive shall be forced out
and around the entire edge, edges and corners of the marker.

Any excess adhesive or other foreign material on the marker shall be immediately removed
after placement of marker to the road surface.

When the project is complete, the markers shall be firmly bonded to the pavement, lines
formed by the markers shall be true and the entire installation shall present a neat appearance.

Pavement surface temperature shall be no lower than 15 degree C (60 deg. F).
Traffic control shall be in accordance with the plans.

Equipment: The epoxy adhesive shall be mixed with a fixed ratio positive displacement
metering system supplied by pumps for accurately dispensing quantities of dual components
in ratio of 1:1 by volume.

Hand mixing of epoxy adhesive is not allowed.
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P-15 & P-117

ADHESION REQUIREMENTS:
The marker shall be tested in accordance with the test Method TEX - 611 - J.
Five specimens tested must evidence a minimum average bond strength of 500 PSI. In addition,

no more than one individual specimen may evidence a bond strength less than 500 PSI. if the
average bond strength less than 500 PSI or two or more individual specimen evidence a bond
strength less than 500 PSI, the lot represented by the samples shall be rejected.

TYPES OF NON-REFLECTIVE, ROUND MARKERS:

The Reflective markers shall be of the following types:

Type I-A:
Type I-A shall contain one face that reflects amber light and the body other than the Reflective
face shall be yellow. Model P-15AYY.

Type I-C:
Type I-C shall contain one face that reflects white light and the body other than the Reflective
face shall be white. Model P-15AWW.

Type lI-A-A:
Type II-A-A shall contain two reflective faces oriented 180° to each other, each of which shall
reflect amber light, and the body other than the reflective faces shall be yellow.

Model P-117AYYY.

Type II-C-C:
Type lI-C-C shall contain two reflective faces oriented 180° to each other, each of which shall
reflect white light, the body other than the reflective faces shall be white.

Model P-117ZAWWW.

Type 1I-C-R:

Type II-C-R shall contain two reflective faces oriented 180° to each other, one of which reflect
white light, and one of which reflects red light. The body other than the reflective faces shall
be white. Model P-117 AWR.

16



P-15 & P-117

STRENGTH REQUIREMENTS:
The marker shall meet the following compressive load test:

A random sample of five markers shall be in accordance with the test method TEX — 434 — A.
Markers tested shall have a compressive (breaking) strength as follows:
A. Minimum average of five markers, 1500 pounds load (681.8 kg).

B. Minimum for any individual marker, 1200 pounds load (545 kg).

OPTICAL REQUIREMENTS:

The reflective face shall be capable of providing Reflection of amber, red or white light as
required by the requisition of plans. The reflective light of each reflective face shall conform
to the minimum reflective intensity requirements as following:

SPECIFIC INTENSITY AT 0.2%0OBSERVATION ANGLE

Horizontal Entrance Angle Clear Amber Red
0° 3.00 1.80 0.75
20° 1.20 0.75 0.30

Horizontal Entrance Angle mean the angle, in a plane parallel to the base of the marker,
between a line in the direction of the incident light and a line perpendicular to the leading
edge of the reflective face.

Observation angle shall mean the angle at the reflector between observer's line of sight
and the direction of the light incident on the reflector.

Specific density shall mean candlepower of the returned light at the chosen observation
and entrance angles for each footcandle of incident light per reflective face.

Air gap reflective face markers shall not be considered acceptable.

15



P-15 & P-117

COLOR REQUIREMENTS:

The diffuse day color shall comply with the following specified color requirements.

Color requirements are defined by an enclosed area formed by using the following CIE chromaticity
coordinates as corner point and the listed y reflectance limits.

CHROMATICITY COORDINATES & REFLECTIVE LIMITS:

COLORCHROMATICITY POINTSREFLECTIVE LIMITS

White X Y y
0.290 0.316 70
0.310 0.296
0.330 0.321
0.310 0.342

Yellow 043 0.480 50-70
0.445 0.435
0.544 0.456
0.516 0.484

Color shall be determinea in accordance with test method TEX — 839 — B.

PHYSICAL REQUIREMENTS:

The marker shall meet the following physical requirements:

A. Glaze thickness

The top glazed surface shall have mean thickness of not less than 0.005" (0.127 mm) when measured not closer than
1/4" (6mm) from the edge of the marker. The thickness shall be measured on a fractured edge with a calibrated
scale Microscope.

B. Autoclave

The glazed surface shall not craze, spall or peel when subjected to one cycle of Autoclave test A.S.T.M Designation
C—424 at 250 PSI.

C. Water Absorption

The water absorption of the marker shall not exceed 2.0 percent of the original dry weight when tested in
accordance with the A.S.T.M Designation C —373.
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P-15 & P-117

SPECIFICATION : Reflective Round, Raised Ceramic Pavement Marker

* GENERAL

A. Specification:

This specification shall govern for the materials, composition, quality and sampling/testing
of a round raised ceramic pavement marker as specified hereinafter.

B.Bidders Requirements

All bidders must identify deviation from this specification even though your catalog or
Specification sheet may or may not list specification for your product. Bidders are cautioned
to carefully read this specification to prevent product rejection.

Construction:

The pavement marker shall consist of heat-fired, vitreous, ceramic body with a heat-fired,
Opaque, glazed top surface. The marker shall be manufactured from a mixture of intimately
mixed clays. The marker shall be thoroughly and evenly matured with uniform shrinkage.

APPEARANCE:

The channel marker shall be circular in shape with a convex top surface. The top surface
shall be free from defects which adversely affect serviceability. No more than 3 bubbles,
3 mm diameter or smaller and no more than 10 pinholes in glaze, 2 mm diameter or smaller
is acceptable for white markers. For yellow markers, no more than 3 bubbles, 3 mm
diameter or smaller is acceptable.

The bottom surface shall have integrally formed circular protrusions projecting from the
surface in a uniform pattern of parallel rows. Said protrusions shall increase effective area
of bond surface and prevent air entrapment when pressed into the adhesive.

Diameter ...ooocoveveveeeeeeeeeeeieeee e 4" +/-1/8" (101+/- 4mm)
Height...oeeeeeeeeeeeeececece e 1.2"+/-1/12" (30 +/- 2 mm)
SEUS oo Min. 89

Stud Height .....coooeveeeee, Approx. 0.04"
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CERAMIC:
P-15 & P-117
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P-7

The epoxy adhesive shall be applied in sufficient quantity so as to insure the following:
1. 100% of the bonding area of the marker shall be in contact with the adhesive.

2. The marker itself shall not contact the pavement surface but shall sit on an adhesive
"cushion".

3. IMPORTANT: When the marker is pressed unto the pavement, adhesive shall be forced
out and around the entire edge, edges and corners of the marker.

Any excess adhesive or other foreign material on the marker shall be immediately removed
after placement of marker to the road surface.

When the project is complete, the markers shall be firmly bonded to the pavement, lines
formed by the markers shall be true and the entire installation shall present a neat
appearance.

Pavement surface temperature shall be no lower than 15 degree C (60 deg. F).
Traffic control shall be in accordance with the plans.

Equipment: The epoxy adhesive shall be mixed with a fixed ratio positive displacement
metering system supplied by pumps for accurately dispensing quantities of dual
components in ratio of 1:1 by volume.

Hand mixing of epoxy adhesive is not allowed.
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STRENGTH REQUIREMENTS:
The marker shall meet the following compressive load test:
A random sample of five markers shall be in accordance with the test method TEX — 434 —

A. Markers tested shall have a compressive (breaking) strength as follows:
A. Minimum average of five markers, 1500 pounds load (681.8 kg).

B. Minimum for any individual marker, 1200 pounds load (545 kg).

ADHESION REQUIREMENTS:
The marker shall be tested in accordance with the test Method TEX — 611 - J.

Five specimens tested must evidence a minimum average bond strength of 500 PSI. in
addition, no more than one individual specimen may evidence a bond strength less than
500 PSI. If the average bond strength is less than 500 PSI. the lot represented by the samples
shall be rejected.

TYPES OF NON-REFLECTIVE, ROUND MARKERS:
Non-Reflective: Non-Reflective markers shall be of the following types:

(a) Type W: Type W shall have a white body. Model: P-7W
(b) Type Y: Type Y shall have a yellow body. Model: P-7Y

INSTALLATION OF RAISED CERAMIC MARKERS:

Material: The markers shall comply with the attached specifications.

Construction Methods:

The ceramic shall be placed in accordance with the plans and as directed by engineer. The
portion of the highway surface to which the markers are attached by the adhesive shall be
prepared by any method approved by the engineer in order to be free from dirt, curing
compound, grease, oil, moisture or unsound pavement and any other material which would
adversely affect the bond of the adhesive.



COLOR REQUIREMENTS:

The diffuse day color shall comply with the following specified color requirements.
Color requirements are defined by an enclosed area formed by using the following CIE chromaticity
coordinates as corner point and the listed y reflectance limits.

CHROMATICITY COORDINATES & REFLECTIVE LIMITS:

COLORCHROMATICITY POINTSREFLECTIVE LIMITS

White X Y y
0.290 0.316 70
0.310 0.296
0.330 0.321
0.310 0.342

Yellow 0.435 0.480 50 - 70
0.445 0.435
0.544 0.456
0.516 0.484

Color shall be determined in accordance with test method TEX — 839 — B.

PHYSICAL REQUIREMENTS:

The marker shall meet the following physical requirements:

A. Glaze thickness
The top glazed surface shall have mean thickness of not less than 0.005" (0.127 mm) when measured not closer than 1/4" (6mm)

from the edge of the marker. The thickness shall be measured on a fractured edge with a calibrated scale Microscope.

B. Autoclave
The glazed surface shall not craze, spall or peel when subjected to one cycle of Autoclave test A.S.T.M Designation C — 424 at
250 PSI.

C. Water Absorption
The water absorption of the marker shall not exceed 2.0 percent of the original dry weight when tested in
accordance with the A.S.T.M Designation C— 373.




P-7

SPECIFICATION: Non Reflective Round, Raised Ceramic

Pavement Marker

* GENERAL

A. Specification:

This specification shall govern for the materials, composition, quality and sampling/testing
of around raised ceramic pavement marker as specified hereinafter.

B. Bidders Requirements

All bidders must identify deviation from this specification even though your catalog or
Specification sheet may or may not list specification for your product. Bidders are cautioned to
carefully read this specification to prevent product rejection.

Construction:

The pavement marker shall consist of heat-fired, vitreous, ceramic body with a heat-fired,
Opaque, glazed top surface. The marker shall be manufactured from a mixture of intimately
mixed clays. The marker shall be thoroughly and evenly matured with uniform shrinkage.

APPEARANCE:

The channel marker shall be circular in shape with a convex top surface. The top surface shall
be free from defects which adversely affect serviceability. No more than 3 bubbles, 3 mm
diameter or smaller and no more than 10 pinholes in glaze, 2 mm diameter or smaller is
acceptable for white markers. For yellow markers, no more than 3 bubbles, 3 mm diameter or
smaller is acceptable.

The bottom surface shall have integrally formed circular protrusions projecting from the
surface in a uniform pattern of parallel rows. Said protrusions shall increase effective area of
bond surface and prevent air entrapment when pressed into the adhesive.

Diameter oveeeeeeeeeeevee e 4" +/- 1/8” (101 +/- 4 mm)
Height ..o 3/4" +/- 1/16" (19 +/-1.6mm)
SEUAS e Min. 89

Stud Height.....ccceveevverrennnnee. Approx. 0.04" (1.1 mm)
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e Qur Products .

- Road Ceramic [P-7]

- Road Ceramic [P-15, P-117]

- Road Ceramic [P-6, P-61, P-611]

- Road Ceramic [ P-19, P-191, P-1911]|

- Road Ceramic [P-18, P181, P-1811]



e Some Of Our Clients :

Riyadh Development Authority

AlRiyadh Municipality

Ministry of Transport

Reda National Paints and Road Safety Co.
ElKamilin Trading & Contracting Co.
SHIBH AILJAZIRA Contracting Co.

Rawafed Al-Torok Contracting Est
DOROUB ALSALAMAH Contracting Est.
Arabian Rock Contracting Co.

Abdullah Mohammed Al - Rashed Contracting Est.
National Road Studs Factory

Zaid Al Husseini & Bros. Contracting Group
Al Fahad Co.

AlEmaar Aljadeed Est.

Yuksel Insaat Construction Co.

Al Mabani Co.

Albawaker Contracting Est.

Our Clients in GCC .
Prismo Gulf Est.

Al Ala Trading.

General Trading Co.
Mazoun Est.



e About Us :
The National Road Ceramics Factory was established in 1991. It is

one of the leading companies approved by the Ministry of Transport,
and ISO certificate. It is one of the leading companies in the field of
manufacturing reflective and non-reflective road ceramic markers. This
is due to the years of long experience in this field for the engineering,

technician and administrative staff that the company possesses.

e OQur Vision :
Being the NATIONAL ROAD CERAMIC FACTORY COMPANY is the

leader in manufacturing of road ceramic markers.

e Our Mission :

We help everyone to provide the requirements of ceramic road
markers for government and private sector projects with engineering
and technical cadres trained and qualified for the manufacture of road
ceramics in high quality and efficiency in accordance with the
instructions and requirements of the Ministry Of Transportation and
the General Authority of Saudi Standards And Metrology And Quality
(SASO), for the safety of private property and the general public.

e Some Of Our Achievements :

- Manufacturing of road ceramics in King Fahad Road.

- Manufacturing of road ceramics in Abu Baker Al-Siddiq Road.
- Manufacturing of road ceramics in King Abdullah Road.

- Manufacturing of road ceramics in AlI-Orouba Road.
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e Introduction

The current economic situation is a major challenge. However, we have the
talent and skills and expertise that place us in the leading factories in the field of
reflective and non-reflective road ceramic markers and make our plant thrive in
the most challenging economic conditions with our strategy and our interest in

quality and operational efficiency.

Management
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NATIONAL ROAD CERAMIC FACTORY CO.

ANRC
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NATIONAL ROAD CERAMIC
FACTORY
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P.O Box 21033 Riyadh 11475 - Tel.:( +966-11 ) 4982070 - Fax: ( +966-11 ) 4984491 - Kingdom Of Saudi Arabia

Website : WWW.NRCFACTORY.COM

E-mail : INFO@NRCFACTORY.COM



