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1.  Change section numbering when used in conjunction with Standard Specifications.

9.__  CERAMIC AND QUARRY TILE

2

PART 1.- GENERAL

3

SUMMARY.‑-

4

Scope.‑-This work shall consist of furnishing and installing ceramic and quarry tile in accordance with the details shown on the plans and these special provisions.

5

Ceramic tile shall include glazed wall tile, patterned porcelain tile, matte porcelain tile, textured porcelain tile, polished porcelain tile, trim tile, setting materials, grouts and such other materials as maybe required for a complete installation.

6

SUBMITTALS.‑-

7

Product data.‑-Manufacturer's descriptive data, a list of materials to be used, and installation instructions for all materials required for the work shall be submitted for approval.

8

Manufacturer’s descriptive data shall be submitted for each type of tile, mortar bed materials, bond coat materials and additives, and grout materials and additives.

9

Materials list and installation instructions shall include all products and materials to be incorporated into the work.

10

Friction reports shall be submitted for tile products to be used on floors and other pedestrian surfaces.

11

Samples.‑-Samples shall include 2 individual samples of each type and color of tile and trim to be installed and shall be of the same size, shape, pattern and finish as the tile and trim to be installed.
12

QUALITY ASSURANCE.‑-

13

Single source responsibility.‑-Each type and color of tile, grout and setting materials shall be obtained from a single source.

14

Master Grade Certificates.‑-Each shipment of tile to the project site shall be accompanied by a Master Grade Certificate issued by the tile manufacturer.

15.  Use with General Conditions.  Delete Para. 16.

Certificates of Compliance.‑-Certificates of compliance shall be furnished for bond coat materials, setting bed materials and grout in accordance with the requirements specified in Section 4‑1.04, "Certificates of Compliance," of the General Conditions.

16.  Use with Standard Specifications.  Delete Para. 15.

Certificates of Compliance.‑-Certificates of compliance shall be furnished for bond coat materials, setting bed materials and grout in accordance with the requirements specified in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.

17

DELIVERY, STORAGE AND HANDLING.‑-

18

Delivery.‑-Tile and packaged materials shall be delivered to the job site in sealed, unbroken, unopened containers with the labels intact.  Tile containers shall bear the Standard Grade label.

19

Storage and handling.‑-Materials shall be stored and handled in such a manner as to prevent damage or contamination by water, freezing or foreign matter.

20

PROJECT CONDITIONS.‑-

21

Protection.‑-Tile work shall be protected and environmental conditions maintained during and after installation to comply with the reference standards and manufacturer's printed instructions.

22

Temperatures.‑-Unless otherwise specified in the manufacturer’s installation instructions, the ambient temperature shall be maintained at not less than 10°C nor more than 38°C in tiled areas during installation and for 7 days after completion.  Exterior work areas shall be shaded from direct sunlight during installation.

23

Tile shall not be installed when the temperature of the substrate is greater than 32°C or is frost covered.

24

Illumination.‑-Interior work areas shall be illuminated to provide the same level and angle of illumination as will be available during final inspection.

25

PART 2.- PRODUCTS

26

MANUFACTURERS.‑-

27

Available manufacture’s.‑-Subject to compliance with the specifications, tile shall be American Olean Tile Co., Inc.; Summitville Tiles, Inc.; United States Ceramic Tile Co.; or equal.

28

GENERAL.‑-

29

Ceramic tile.‑-Ceramic tile shall conform to the requirements in ANSI Standard:  A137.1, "American National Standard Specifications for Ceramic Tile" for types and grades of tile indicated.

30

Ceramic tile shall conform to the “Standard Grade” requirements.

31

Tile installation materials.‑-Tile installation materials shall conform to the requirements in ANSI standard referenced with products and materials indicated for setting and grouting.

32.  Use if color shown on plans.  Delete Para: 33

Tile color and size.‑-Tile color shall be as shown on the plans; tile size shall be as indicated in the Schedule elsewhere in this special provision.

33.  Use if color and size shown Schedule as a part of this special provision.

Tile color and size.‑-The color and tile size shall be as indicated in the Schedule elsewhere in this special provision.

34

Slip resistant tile.‑-Slip resistant tile shall have sufficient abrasives added such that the static coefficient  of friction, wet or dry, shall be not less than 0.6 for walking surfaces and 0.8 for ramps when tested in accordance with ASTM Designation: C 1028.

35

TILE PRODUCTS.‑-

36

Glazed wall tile.‑-

37


Glazed wall tile shall be machine made, dust pressed white body clay, and shall have a glossy glaze finish, plain face, and cushion edges.  Tile shall be 8 mm nominal thickness.

38


Ceramic tile trim shall match material, size and finish of field tile.  Free edges of tiled areas of walls shall have bullnose type trim.  Outside corners shall have bullnose type runner trim (not beads). Reentrant corners shall have cove type trim.

39

Patterned porcelain tile.‑-

40


Patterned porcelain tile shall be machine made, unpolished, dust pressed natural porcelain clay.  Tiles shall have less than 0.5 percent water absorption and be suitable for exterior use.  Tiles shall be 10 mm nominal thickness.  Patterned porcelain shall be slip resistant.

41


Tile shall have truncated domes, 23 mm diameter, 5 mm nominal height, and center to center spacing of 60 mm.  Arrangement of the domes shall be such that there is no break in pattern or spacing when tiles are arranged side by side.

42

Matte porcelain tile.‑-

43


Matte porcelain tile shall be machine made, unpolished, dust pressed natural porcelain clay and shall have a plain face.  Tile shall have a nominal thickness of 8 mm.  Matte porcelain tile shall be slip resistant.

44


Matte porcelain trim tile shall include cove type base at walls and single piece intersecting cove base at corners.

45

Textured porcelain tile.‑-

46


Textured porcelain tile shall be machine made, unpolished, dust pressed natural porcelain clay.  Tile shall have less than 0.5 percent water retention and be suitable for exterior use.  Tiles shall have a nominal thickness of 8 mm.  Textured porcelain tile shall be slip resistant.

47

Polished porcelain tile.‑-

48


Polished porcelain tile shall be machine made, dust pressed natural porcelain clay.  Tile shall have less than 0.5 percent water absorption and be suitable for exterior use.  Tile shall have a glossy polished finish and plain face.  Tiles shall have a nominal thickness of not less than 8 mm.

49

Unglazed quarry tile.--

50


Unglazed quarry tile shall be Standard Grade, machine manufactured, plastic made, vitreous hard burned clay, graded shale type tile conforming to ANSI Standard:  A137.1.  Tile shall be not less than 13 mm thick and shall have square edges.  Tile shall have ribbed backs or such other bonding features approved by the Engineer.

51

SETTING MATERIALS.‑-

52

Portland cement mortar installation materials.‑-

53


Materials for portland cement mortar installation shall conform to the requirements in ANSI Standard:  A108.1 as required for installation method designated, unless otherwise indicated.

54


Membrane.‑-Membrane shall be asphalt impregnated felt conforming to ASTM Designation:  D 226, Type I, or polyethylene film conforming to ASTM Designation:  C 171, Type 1.1.2.  Polyethylene film shall not be less than 0.1 mm thick.

55


Reinforcement.‑-Reinforcement shall be galvanized welded wire fabric with 50 mm x 50 mm - 1.6 mm x 1.6 mm conforming to ASTM Designations: A 82 and A 185 except for minimum wire size.  Reinforcement shall be provided in flat sheets.

56


Metal lath.‑-Metal lath shall be self furring, galvanized, conforming to ASTM Designation: C 847, flat expanded type weighing not less than 1.4 kg/m2. Factory assembled metal lath and paper backing may be used where reinforcement over paper is shown on the plans.

57

Tile bond coat.‑-

58


Tile bond coat shall be latex-portland cement bond coat.

59


Latex-portland cement mortar bond coat shall be a prepackaged mortar mix, conforming to ANSI Standard:  A118.4, incorporating a dry acrylic resin, and to which only water is added at the job site.  Mortar shall be suitable for exterior use and be labeled for the type of tile to be installed.

60

Epoxy bond coat.‑-

61


Epoxy bond coat shall be a 2 part prepackaged epoxy mortar conforming to ANSI Standard:  A118.3, suitable for exterior use.  Mortar shall be labeled for the type of tile to be installed.

62

GROUTING MATERIALS.‑-

47

Tile grout.‑-

63


Tile grout shall be latex-portland cement grout.

64


Latex-portland cement grout shall be a prepackaged grout mix, conforming to ANSI Standard:  A118.6, incorporating a dry acrylic resin, and to which only water is added at the jobsite.  Grout shall be suitable for exterior use and labeled for the type of tile to be installed.

65

Epoxy grout.‑-

66


Epoxy grout shall be a 2 part prepackaged epoxy grout conforming to ANSI Standard:  A118.3 and suitable for exterior use.  Grout shall be labeled for the type of tile to be used.

67

Grout pigment.--

68


Grout pigment shall be chemically inert, fade resistant mineral oxide or synthetic type.  Color shall be as shown on the plans.

69

SEALANTS.‑-

70

Sealant.‑-

71


Sealant for vertical expansion joints shall be a medium modulus silicone or polyurethane.  Sealant for horizontal joints shall be a 2-part polyurethane type material with a Shore Hardness of 35 to 45.

72


Color of exposed sealants shall match color of grout in tile adjoining sealed joints.

73

MORTAR BEDS.‑-

74

Cement mortar bed.‑-

75


Cement mortar bed for walls shall be proportioned of one part cement, 1/2 part hydrated lime, 6 parts damp sand by volume and only enough water to provide the necessary workability.  Ingredients shall be dry mixed, water added, and materials blended to produce a stiff mix.  Mortar bed shall be not less than 20 mm in thickness.

76


Cement mortar bed for floors shall be proportioned of one part cement, 1/10 parts hydrated lime, 5 parts damp sand by volume and only enough water added to provide the necessary workability.  Ingredients shall be dry mixed, water added, and materials blended to produce a stiff mix.  Mortar bed shall be not less than 32 mm in thickness.

77

MISCELLANEOUS MATERIALS.‑-

78

Sand.‑-

79


Sand shall be a natural or manufactured sand conforming to ASTM Designation: C 144, except that no more than 10 percent shall pass the No. 150 µm sieve.

80

Sealers.‑-

81


Sealer for unglazed quarry tile shall be water repellent, clear solution of ammonium cementitious compound, silicone base material, or other commercially manufactured sealer.

82


Sealer for grout shall be a penetrating proprietary compound designed for sealing grout.  Silicone sealers shall not be used.

83

Cement.--

84


Cement shall conform to ASTM Designation:  C 150, Type I.

85

Hydrated lime.--

86


Hydrated lime shall conform to  ASTM Designation:  C 206, Type S, or ASTM Designation:  C 207, Type S.

87

Water.--

88


Water shall be clean and potable.

89

Metal edge strips.‑-

90


Metal edge strips shall be stainless steel terrazzo strips, 3 mm wide at top edge with integral provision for anchorage to mortar bed or substrate.

91

Marble thresholds.‑-

92


Marble thresholds shall conform to the requirements in ASTM Designation:  C 503 for exterior use and abrasion resistance for use in areas subject to heavy foot traffic.

93


Marble threshold shall be uniform in color and finish and fabricated to sizes and profiles shown on the plans or required to provide a smooth transition between tile surfaces and adjoining finished floor surfaces.

94

Cementitious tile backer board.‑-

95


Cementitious backer board shall be a backing and underlayment panel composed of a concrete core with glass mesh reinforcing on both faces and conforming to the requirements of ANSI Standard:  A118.9.

96

Shower pan.‑-

97


Shower pan shall be flexible polyvinyl chloride (PVC) sheeting conforming to ASTM Designation:  D 4551, Grade 40, and manufactured for use as a shower membrane.

98


Solvent cement shall be as recommended by the manufacturer.

99

MIXING MORTAR AND GROUT.‑-

100

Mixing.‑-Mortar and grout shall be mixed to comply with the requirements of referenced standards and manufacturers for accurately proportioning of materials, water or additive content, mixing equipment and mixer speeds, mixing containers, mixing time, and other procedures need to produce mortars and grout of uniform quality with optimum performance characteristics for application intended.

101

PART 3.- EXECUTION

102

PREPARATION.‑-

103

General.‑-Concrete, mortar, or masonry substrate surfaces which are to receive a mortar bed shall not vary more than 5 mm in 2.4 m from the required plane and shall be true, plumb at vertical surfaces, and square at intersection edges.

104

Surfaces to receive a mortar setting bed or a bond coat shall be cleaned adequately to assure a tight bond to the applied material.  Such cleaning shall leave the surface thoroughly roughened and free from laitance, coatings, oil, sand, dust and loose particles.

105

The cleaned surfaces which are to receive a mortar bed shall be saturated with water just prior to placing mortar or the cleaned surfaces shall be coated with fresh neat cement slurry.  If the surface is saturated with water, excess water shall be removed and the wetted surfaces uniformly dusted with portland cement.  The slurry or wetted cement dust shall be broomed to completely coat the surface with a thin and uniform coating just prior to placing the mortar.

106

Substrates shall be inspected to insure that grounds, anchors, plugs, recessed frames, bucks, drains, electrical work, mechanical work, and similar items in or behind the tile have been installed before proceeding with installation of the tiles.

107

INSTALLATION.‑-

108

General.‑-Tile installation shall conform to applicable parts of ANSI 108 Series of the tile installation standards included under “American National Standard Specifications for the Installation of Ceramic Tile” and Tile Council of American, “Handbook for Ceramic Tile Installation.”

109

All tile shall be installed on a bond coat over a setting bed.  The setting bed shall be a cured cement mortar bed or a prepared, dimensionally stable substrate of concrete, masonry, cementitious backer board, or other cementitious material.

110

The back face of the tile shall be free of paper, adhesives, fiber mesh, resins, or other materials affecting the bond of the tile to the bedding material.

111

Tile sheets shall have permanent edge bonding or temporary mounting materials on the exposed face.  Water soluble or absorbent adhesives shall not be used for edge bonding.  Temporary mounting materials shall allow observation during tile setting operations.

112

Tile work shall extend into recesses and under or behind equipment and fixtures, to form a complete covering without interruptions, except as shown on the plans.  Work shall be terminated neatly at obstructions, edges and corners without disrupting pattern or joint alignments.

113

Intersections and returns shall be accurately formed.  Cutting and drilling of tile shall be performed without marring visible surfaces.  Cut edges of tile abutting trim, finish or built-in items shall be carefully ground to produce straight aligned joints.  Tile shall be closely fit to electrical outlets, piping, fixtures and other penetrations such that plates, collars, or covers overlap the tile.

114

Mortar bed placement.‑-The mortar bed, with or without reinforcement as shown on the plans, shall be placed, consolidated, and finished to the required thickness.

115

The surface of the mortar bed shall be true and pitched as shown on the plans, without high or low spots.  The mortar bed surface shall not vary more than 3 mm in 2.4 m from a plane parallel to the finished tile surface when tile is installed on a cured mortar bed.

116

In no case shall the allowed tolerances result in offsets between adjoining tiles, low spots on finished tile surfaces than can pond water, or finished tile surfaces that are not plumb or not true.

RLL##
117

Pea gravel mortar shall be tightly compacted so as to fill all voids in the aggregate.  Compaction shall be obtained using a stand-up wooden tamper weighing not less than 16 kg or using a motor driven tamper and leveler.

118

Pea gravel mortar beds shall be damp cured under cover for not less than 72 hours at a temperature of not less than 21°C.

119

Cement mortar beds to receive a tile bond coat shall be damp cured under cover for a minimum of 48 hours at a temperature of not less than 21°C.

120

Cement mortar beds to receive an epoxy bond coat shall be damp cured under cover for a minimum of 96 hours at a temperature  of not less than 21°C and allowed to dry thoroughly prior to setting tile.

121

Cementitious backer board.‑-Cementitious backer board shall be installed in accordance with the provisions of ANSI Standard:  A118.11.

122

Shower pan.‑-Substrate shall be thoroughly cleaned prior to forming the shower pan.  Drain shall be a bolt-down clamping ring type with weepholes, installed such that the lip of the drain is flush with the subfloor.

123

Shower pan shall be turned up for a distance of not less than 152 mm in room areas and 75 mm above curb level in curbed spaces, with sufficient material to fold over and fasten to outside face of curb.  Corners shall be dog-earred and folded between pan and studs.  Material shall only nailed in the top inch of the upstand.

124

Shower pan material shall be cut exactly to size of the drain opening, do not trim out to bolt holes, but pierce to accommodate bolts with a tight fit.  Place adhesive or mastic between pan and subdrain.

125

Tile bond coat.‑-The tile bond coat mortar shall be mixed according to the manufacturer's recommendations.  The consistency of the mixture shall be such that ridges formed with the recommended notched trowel shall not flow or slump.  Reworking will be allowed provided no water or materials are added.  The setting bed surfaces shall be dampened before placing the bond coat as necessary tile installation, but the setting bed shall not be soaked.  The setting bed surfaces for epoxy bond coat shall be dry.

126

The bond coat shall be floated onto the cured mortar bed surface with sufficient pressure to cover the surface evenly with no bare spots.  The surface area to be covered with the bond coat shall be no greater than the area that can be tiled while the bond coat is still plastic.  The bond coat shall be combed with a notched trowel as recommended by the manufacturer within 10 minutes before installing tile.  Tile shall not be installed on a skinned over bond coat.

127

Installing tiles.‑-Tile shall be installed in accordance with the manufacturer's instructions and shall be set solid and shall be well bonded to the substrate.

128

Tile set on a tile bond coat shall be installed in accordance with ANSI Standard:  A108.5, and tile set on an epoxy mortar shall be installed in accordance with ANSI Standard:  A108.6.

129

If tiles are cut, the cuts shall be made with saws.  Cut edges shall be rubbed with an abrasive stone to bring the edge of the glaze slightly back from the body of the tile.  Cuts shall be accurately made to neatly fit the tile in place.  Cut edges shall not be butted against other tile.  Cut tile shall be at least half the size of a full size tile.

130

Tile shall completely cover wall areas behind mirrors and  fixtures.

131

Tile shall be installed so that the finished tile surface does not vary more than 3 mm in 2.4 m from the finished tile surface shown on the plans.  In no case shall there be offsets in adjoining tiles, low spots on finished tile surfaces that can pond water, or finished tile surfaces that are not plumb or true in the completed tile work.

132

Tiles shall be firmly pressed into the freshly notched bond coat.  Tile on interior surfaces shall be tapped and beat into a true surface and to obtain at least 80 percent coverage by the mortar on the back of each tile.  Tile on exterior surfaces shall have 100 percent coverage and shall be back-buttered immediately prior to setting the tile.

133

If tile is face mounted, the paper and glue shall be removed within one hour after tile is installed and all tiles that do not meet the requirements for joints and surface tolerance shall be adjusted or replaced.

134

Mortar that exudes into the grout spaces between tiles shall be removed to the bottom of tile.

135

Marble thresholds.‑-Marble thresholds shall be set in same type of setting bed as abutting tile unless otherwise shown on the plans.

136

Joints.‑-Joints between tile shall be continuous both vertically and horizontally.  Joints shall be straight and of uniform and equal width.  Where tiles on adjoining surface are the same size, the joints shall align, one with the other.  Joint width shall be as recommended by  the tile manufacturer.

137

Grouting tile.‑-Grout shall be mixed, applied and cured in accordance with the manufacturer's recommendations and ANSI Standard:  A108.10 for cement grout and ANSI Standard:  A108.9 for epoxy grout.

138

Spacers, strings, ropes, pegs, glue, paper, and face mounting material shall be removed before grouting.  Joints between glazed wall tile shall be wetted if they have become dry.  Joints for epoxy mortar shall be dry.

139

Grouting shall not begin until at least 48 hours after installing tile.

140

A maximum amount of grout shall be forced into the joints between tiles in accordance with the manufacturer's recommendations.  The grout shall be finished to the depth of the cushion for cushion edge tile and finished flush with the surface for square edge tile.  All gaps and skips in the grout spaces shall be filled.

141

Mortar or mounting mesh shall not show through the grouted joints.

142

The finished grout shall have a uniform color and shall be smooth without voids, pinholes or low spots.

143

Expansion joints shall be kept free of grout or mortar.

144

Grout shall be protected from freezing or frost for a least 5 days after installation.

145

Expansion joints.‑-Expansion joints shall be installed at the perimeter of all tile floors and at all substrate control joints and changes in the substrate material.  Exterior expansion joint spacing shall not exceed 5 m in any direction.

146

All expansion joints shall be made with sealant over backer rods.  The thickness of sealant at the center of expansion joints shall not exceed the width of the joint.  Joint edges shall be primed as recommended by the sealant manufacturer.

147

Edge strips.‑-Edge strips shall be installed at openings where the threshold has not been shown on the plans, but where tile floor abuts other flooring materials at the same level.  Edge strips shall be installed centered under the closed door, or where there is no door, centered in the opening.

148

Sounding tile.‑-Tiled surfaces shall be sounded with a metal bar or chain for improperly bonded tile or setting bed.  Tile or setting bed that emits a hollow sound shall be replaced.

149

Replacement.‑-Cracked, chipped, broken, or otherwise defective tiles shall be removed and replaced.  All tiles which differ more than 2 mm in elevation from adjacent tile edges shall be removed and replaced.

150

Curing.‑-After the installation of tile and the grouting of joints, the tile and grout shall be cured by keeping the surface continuously damp for at least 72 hours after grouting.  Curing materials shall not stain the tile or grouted joints.  Curing methods shall not erode away the grout.

151

After grouting, horizontal tiled surfaces shall be closed to traffic, and all tiled surfaces shall be kept free from impact, vibration or shock, for at least 72 hours.

152

Sealing unglazed quarry tile.‑-Sealer shall be applied to unglazed quarry tile only.  The sealer shall be applied in accordance with the manufacturer's recommendations.

153

CLEANING AND PROTECTION.‑-

154

Cleaning tile surfaces.‑-All exposed tile surfaces shall be cleaned of all grout haze upon completion of grouting.  Acids and chemicals used to clean tile shall conform to the tile manufacturer's recommendations.  Cleaners shall not be harmful to materials on surfaces of abutting floors, walls, and ceilings. Tile work shall be rinsed thoroughly with clean water before and after using acid or chemical cleaners.  After cleaning and rinsing, tile surfaces shall be polished using a soft cloth.

155

Tile work shall be cleaned and polished again immediately prior to completion of the contract.  All dirt, grime, stains, paints, grease, and other discoloring agents or foreign materials shall be removed.

156

Protection.‑-After grouting, horizontal tiled surfaces shall be closed to traffic, and all tiled surfaces shall be kept free from impact, vibration or shock, for at least 72 hours after.

157

Tile surfaces damaged by construction operations shall be retiled.

158

SCHEDULES.‑-

Paras. 161 through 164:  Delete tile systems not used.

159

Wall tile.‑-

160


Wall tile shall be nominal 102 mm x 102 mm glazed wall tile.

161

Installation on mortar bed, using a tile bond coat and grout, shall conform to the requirements of Method W 222, “Handbook for Ceramic Tile Installation.”

162

Installation on gypsum wallboard, using a tile bond coat and grout, shall conform to the requirements of Method W 243, “Handbook for Ceramic Tile Installation.”

163

Installation on cementitious backer board, using a tile bond coat and grout, shall conform to the requirements of Method W 244, “Handbook for Ceramic Tile Installation.”

164

Installation on concrete and masonry shall be on a mortar bed using tile bond coat and grout, and shall conform to the requirements of Method W 211, “Handbook for Ceramic Tile Installation.

165

Floor tile.‑-

166

Floor tile shall be nominal 102 mm x 102 mm matte porcelain tile installed on a mortar bed using a tile bond coat and grout and shall conform to the requirements of Method F 112, “Handbook for Ceramic Tile Installation.”

