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SECTION 096613
TERRAZZO

SECTION INCLUDES POURED-IN-PLACE SAND CUSHION TERRAZZO (UNBONDED) SYSTEM FOR FLOORS, AND BONDED SYSTEMS (INCLUDING PRECAST TERRAZZO) FOR STAIRWORK, ALL UTILIZING PORTLAND CEMENT MATRIX.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Cast-In-Place Concrete:  Section 033000 or 033001.


B.
Epoxy Terrazzo (Thin-set) Flooring:  Section 096723.


C.
Polyacrylate Terrazzo (Thin-set) Flooring:  Section 096623.

1.02
REFERENCES


A.
Except as shown or specified otherwise, the Work of this Section shall conform to the Specifications, Details, and Technical Data published by the National Terrazzo and Mosaic Association, Inc. (NTMA).

1.03
SYSTEM DESCRIPTION

MODIFY PARAGRAPH ABOVE AS REQUIRED FOR THE PROJECT.  SAND CUSHION TERRAZZO IS CONSIDERED THE BEST FOR INTERIOR FLOORS.  SUBSTANTIAL MODIFICATIONS WOULD BE REQUIRED TO USE THIS SECTION TO SPECIFY OTHER TYPES OF FLOOR TERRAZZO SYSTEMS, SUCH AS BONDED AND MONOLITHIC.

A.
Floors:  Cast-in-place sand cushion terrazzo system.  The total thickness of terrazzo, including mortar underbed and sand cushion, shall be not less than 3 inches.

MODIFY PARAGRAPH ABOVE IF OPTION IS NOT TO BE ALLOWED.

B.
Stairwork:  Cast-in-place bonded terrazzo system with mortar underbed, except precast terrazzo units may be used at the option of the Contractor.

1.04
SUBMITTALS

DELETE PARAGRAPH ABOVE IF NO STAIRWORK, OR PRECAST IS NOT ALLOWED FOR STAIRWORK.  ADD SHOP DRAWINGS FOR DIVIDER STRIP LAYOUT IF SPECIAL DESIGNS ARE REQUIRED.

A.
Shop Drawings:  Precast terrazzo stairwork.  Show application to Project.


B.
Product Data:



1.
Portland Cement:  Brand and manufacturer's name.



2.
Marble Chips:  Name of marble and supplier, each color specified.



3.
Isolation Membrane:  Manufacturer's specifications.



4.
Divider Strips:  Manufacturer's catalog sheets.

DELETE SUBPARAGRPH BELOW IF NOT REQUIRED.


5.
Slip-Resistant Abrasive Aggregate:  Brand and manufacturer's specifications and application instructions.



6.
Cleaner:  Brand and manufacturer's name.



7.
Sealer:  Brand and manufacturer's name and application instructions.


C.
Samples:



1.
Terrazzo Topping:  12 x 12 inches, each color plate specified.

IT IS ADVISABLE TO REQUEST TERRAZZO SAMPLES (TO SEE ACTUAL APPEARANCE) BECAUSE COLOR PLATES CAN BE MISLEADING.


2.
Precast Terrazzo:  12 inch long tread.



3.
Fabric Reinforcement:  12 x 12 inch sq piece.



4.
Divider and Control Joint Strips:  12 inches long, each type specified.



5.
Slip-Resistant Abrasive Aggregate:  One pint.



6.
Sealer:  One pint.


D.
Contract Closeout Submittal:  NTMA terrazzo maintenance recommendations.

1.05
QUALITY ASSURANCE


A.
Field Example:  Prior to installation of terrazzo, construct 6 floor panels or approximately 100 sq ft of terrazzo, including base when base is required, at the site.  When approved, the sample panels will be the standard of workmanship required for all terrazzo.  The field example may be constructed in a small room at the discretion of the Director's representative.



1.
Make panels full size and depth, including underbed and sand cushion.  Completely finish, clean, and seal panels.



2.
Do not start terrazzo work until the sample panels have been approved by the Director's Representative.



3.
Protect and maintain approved field example until all terrazzo work has been installed and approved.

1.06
DELIVERY, STORAGE, AND HANDLING


A.
Deliver factory packaged materials to the site in original, unopened bags or containers bearing manufacturer's name and brand.


B.
Handle materials in a manner to prevent damage, and store in a dry place.

1.07
PROJECT CONDITIONS


A.
Environmental Requirements:  Do not install terrazzo when the ambient temperature is below 40 degrees F.  Maintain the ambient temperature in the terrazzo work areas at 40 degrees F or higher until the installed terrazzo Work is cured.


B.
Close spaces to traffic and other work activities while terrazzo is being installed until the terrazzo Work is completed and protected, unless otherwise directed by the Director's Representative.

DELETE PARAGRAPH BELOW IF NOT REQUIRED.

C.
Install terrazzo base before installation of wall finish above base.

PART 2   PRODUCTS

2.01
MATERIALS

NOTE:  WHITE CEMENT IS UNIFORM IN COLOR.  GREY CEMENT MAY NOT BE UNIFORM IN COLOR, WHICH MAY PRODUCE A VARIATION OF SHADE IN THE MATRIX.  WHITE CEMENT CAN BE TINTED TO PRODUCE CLEAR COLORS.  DELETE "grey" OR "white" IF NECESSARY.

A.
Portland Cement:  ASTM C 150, Type I grey or white as required by the terrazzo plate numbers or mix formula specified.


B.
Sand:  Clean sand conforming to ASTM C 33, and dry when used for sand cushion.


C.
Water:  Clean and free of deleterious amounts of acids, alkalis, and organic materials.


D.
Marble Chips:  Sound, clean, crushed marble chips conforming to NTMA standards for sizes, abrasion resistance, absorbtion rate, and dust content.


E.
Isolation Membrane:  ASTM D 2103, Type 13300, 0.004 inch polyethylene sheeting or ASTM C 171 waterproof paper.

DELETE PARAGRAPH BELOW IF NOT REQUIRED.  REINFORCEMENT IS REQUIRED IN UNDERBED ON STEEL DECK AND IN PRECAST TERRAZZO.

F.
Reinforcement:  ASTM A 185, 2 x 2 inch x 16 gage, galvanized welded steel wire fabric.

PARAGRAPH BELOW ALSO AVAILABLE IN WHITE ALLOY OF ZINC.

G.
Divider Strips:  Half-hard brass, No. 12 B & S gage, 1-1/4 inch depth, with anchoring device.  Strips adjoining existing or non-terrazzo rigid materials shall be free of projections which would prevent a close fitting joint.

DRAWINGS SHOULD INDICATE RADIUS AND HEIGHT OF BASE FOR BELOW.ADD BASE BEADS IF NOT INCLUDED IN WALL FINISH SECTION.  AVAILABLE IN FLUSH AND PROJECTING TYPES, BRASS OR ZINC, AND 14 AND 16 B & S GAGES.


1.
Base Divider Strips:  Cove type, of material and thickness matching floor divider strips.

VARIOUS TYPES OF EXPANSION DIVIDING STRIPS ARE AVAILABLE.  MODIFY BELOW AS REQUIRED.  BELOW ALSO AVAILABLE IN 1/4 INCH THICK FILLER, BLACK NEOPRENE, 16 GAGE, AND ZINC OR STAINLESS STEEL STRIPS.

H.
Control Joint Strips:  1/8 inch thick white neoprene filler, bonded between 2-3/4 inch depth 14 B & S gage brass strips, with anchoring device.


I.
Slip-Resistant Abrasive Aggregate:  Aluminum oxide abrasive in crystalline form, ceramically bonded and vitrified, of size and color to match surface marble chips as close as possible.

PARAGRAPH ABOVE IS GENERALLY FOR WET ROOMS, SUCH AS SHOWER ROOMS; PARAGRAPH BELOW IS FOR STAIR TREADS AND LANDINGS; DELETE IF NOT REQUIRED.

J.
Slip-Resistant Abrasive Strip Inserts:  Dove-tail shaped zinc channel with 3/8 x 1/4 inch silicon carbide abrasive strip filler.

USE PARAGRAPH BELOW ONLY IF TOPPING HAS TO BE TINTED.

K.
Color Pigments:  Chemically inert, non-fading, mineral oxides prepared for use with Portland cement.


L.
Cleaner:  Neutral liquid type cleaner made for use on terrazzo, with a pH factor between 7 and 10, and free from crystallizing salts and water soluble alkaline salts.


M.
Sealer:  Penetrating liquid type sealer specially prepared for use on terrazzo, colorless, and with a pH factor between 7 and 10.


N.
Curing Paper and Protective Covering:  ASTM C 171 waterproof paper.

2.02
MIXES


A.
Underbed:  One part grey Portland cement to 4 parts sand by volume, and sufficient water to produce workability at as low a slump as possible.



1.
Base Setting Bed:  One part cement to 3 parts sand.

IF A DIFFERENT COLOR/DESIGN TOPPING IS DESIRED FOR BASE, BORDER, STAIRWORK, OR DIFFERENT LOCATION, MODIFY TITLE OF PARAGRAPH BELOW AND ADD ADDITIONAL PARAGRAPHS AS NECESSARY TO INDICATE EACH TYPE.

B.
Terrazzo Topping:  Marble chips and Portland cement proportioned to produce terrazzo conforming to the following:



1.
Chip Sizes:  Standard; No. 1 and No. 2, equal parts.

"VENETIAN" TYPE REQUIRES LARGER CHIPS AND A THICKER TOPPING.


2.
NTMA Plate No. ________.

SELECT PLATE NO. (FOR COLORS AND DESIGN) FROM CURRENT NTMA DESIGN DATA BOOK OR ARCHITECT'S GUIDE IN SWEET'S FILE.  SPECIAL (CUSTOM) BLENDS CAN BE OBTAINED (AT HIGHER COST) FOR LARGE ORDERS BY SPECIFYING THE COMPLETE TOPPING FORMULA.  NEVER USE MORE THAN 2 POUNDS OF COLOR PIGMENT PER BAG OF PORTLAND CEMENT.

DELETE PARAGRAPH BELOW IF NOT REQUIRED.  DRAWINGS SHOULD DESIGNATE S.R. FOR SLIP-RESISTANT TERRAZZO.

C.
Slip-Resistant Terrazzo:  Substitute 40 percent of the marble chips in the upper 1/4 inch thickness of the terrazzo topping with slip-resistant abrasive aggregate.

2.03
PRECAST TERRAZZO


A.
Reinforcement:  Reinforce each precast terrazzo member.



1.
Treads:  Reinforce with not less than three 1/4 inch diameter steel bars or approved equal welded wire fabric reinforcement, unless otherwise shown.



2.
Vertical Members:  Reinforce with welded wire fabric reinforcement, unless otherwise shown.

ADD REINFORCEMENT FOR PRECAST STAIR PLATFORMS AND LANDINGS AS NECESSARY.

MODIFY PARAGRAPH BELOW AS REQUIRED.  IF OTHER FEATURES ARE INCLUDED, SUCH AS NOSING, SPECIFY THE ITEM.

B.
Stair Slip-Resistant Feature:  3 lines of slip-resistant abrasive strip inserts.


C.
Thickness:



1.
Stair Treads and Platforms:  Not less than 1-1/2 inches total thickness, exclusive of mortar setting bed, with topping not less than 3/4 inch thick.

INCREASE TOTAL THICKNESS TO 1-3/4 INCHES FOR TREADS OVER 4'-6" TO 6'-6" LONG, AND TO 2 INCHES OVER 6'-6" LONG.


2.
Stair Risers and Other Vertical Members:  Not less than 1 inch total thickness, exclusive of mortar setting bed, with topping not less than 3/8 inch thick.


D.
Apply terrazzo topping so as to be monolithic with the terrazzo mortar.  Surfaces of precast terrazzo that will be in contact with setting beds shall have a rough texture to produce a good bond.


E.
The underside of each tread shall have approved metal anchors spaced not to exceed 2 feet on center.


F.
Surfaces of vertical members that will be in contact with mortar setting bed shall have not lighter than No. 10 gage brass anchors spaced not to exceed 2 feet on center.


G.
Moisture cure, grind, grout, hone, and finish.

PART 3   EXECUTION

3.01
EXAMINATION


A.
Verification of Conditions:  Examine substrate surfaces to receive terrazzo for defects that will adversely affect the execution and quality of the Work.  Do not proceed until unsatisfactory conditions are corrected.



1.
Check that items required to be embedded in the terrazzo have been installed and approved.

3.02
PREPARATION


A.
Protection:  Protect adjacent surfaces before starting terrazzo Work.


B.
Cleaning:  Sweep or brush substrate surfaces clean and remove mortar/plaster droppings and other foreign matter.

3.03
INSTALLATION


A.
Cast-In-Place Floors:  Mortar and toppings shall be freshly mixed in such size batches that the material will be used before it has started to set.  Do not use mixed material that has begun to set.  Install floors level unless indicated to be sloped.  Where no saddle is indicated at door openings, continue terrazzo through the opening to hinged side of door.  Extend terrazzo floor into recesses and other openings with the same floor elevation.



1.
Underbed Preparation:  Cover entire surface to receive terrazzo with sand to a uniform thickness of 1/16 inch.  Cover sand cushion with isolation membrane, free from breaks and tears, and with ends and edges of sheets overlapped 4 inches.



2.
Placing Underbed:  Place mortar bed, approximately 2-1/4 inches thick, over isolation membrane.  Screed underbed to elevation 1/2 inch below finished floor elevation.

DELETE SUBPARAGRAPH BELOW IF NOT REQUIRED.  REINFORCEMENT SHOULD BE SHOWN ON DRAWINGS FOR TERRAZZO ON STEEL DECK FLOOR CONSTRUCTION.



a.
Install reinforcement where indicated.  Overlap reinforcement at edges and ends at least 2 squares, except stop reinforcement 1 inch short of control/expansion joints.




b.
Install divider strips when underbed is semi-plastic and trowel firmly along sides of strips to assure positive anchorage.  Install strips straight and level, unless otherwise indicated, and at required elevation.

PATTERN AND SPACING OF DIVIDER STRIPS AND CONTROL JOINT STRIPS SHOULD BE INDICATED ON DRAWINGS.



c.
Install control joint strips precisely above building expansion joints and at other locations where indicated.  Install strips straight and level, unless otherwise indicated, and at required elevation.



3.
Placing Terrazzo Topping:  Just prior to placing topping, slush underbed with neat Portland cement paste of same kind and color specified for the topping, including color pigment if contained in topping.  Broom paste into underbed surface.  Place terrazzo topping mixture in the panels formed by divider strips to a thickness of not less than 1/2 inch.  Trowel mixture level.  Seed trowelled surface with additional marble chips, of the same composition and in the same proportions as contained in the terrazzo topping mixture, as required to insure that the completed terrazzo will show a minimum of 70 percent marble chips.  Trowel again.  Roll seeded surface  with heavy rollers until excess water has been extracted.  Trowel topping to an even surface, disclosing lines of divider strips.




a.
Slip-Resistant Terrazzo:  Place standard terrazzo topping mixture in the panels to a thickness of 1/4 inch.  Immediately place slip-resistant terrazzo mixture in the panels (over the standard mixture) to thickness of 1/4 inch.  Then seed surface with additional marble chips and slip-resistant abrasive aggregate and roll to a compact integral mass.  Comply with applicable requirements specified for standard terrazzo topping.



4.
Curing:  After completing placement of terrazzo topping, install curing paper in accordance with paper manufacturer's recommendations.  Cure topping until it develops sufficient strength to prevent lifting or pulling of chips during grinding.



5.
Rough Grinding:  While the floor is covered with water, machine grind topping using No. 24 grit or finer abrasive stones, followed by No. 80 grit or finer abrasive stones.  Continue grinding until the surface is true and free of roughness and blemishes.



6.
Tolerances:




a.
Flatness Tolerance:  1/8 inch in 10 feet maximum variation from flat surface, in all directions.




b.
Level Tolerance (Except for Surfaces Required to be Sloped):  1/8 inch in 10 feet maximum variation from level, in all directions.



7.
Grouting:  Remove grinding residue.  Thoroughly clean floor and rinse with clean water.  Remove excess rinse water.  Apply a coat of neat Portland cement grout.  Grout shall contain the same cement and color pigments specified for the topping.  Fill voids completely with grout.  As soon as grout has attained initial set, install curing paper.  Cure grout a minimum of 72 hours.



8.
Fine Grinding:  Remove excess grout by machine grinding using No. 80 grit or finer abrasive stones while the floor is covered with water.

MODIFY PARAGRAPH BELOW IF PRECAST BASE IS REQUIRED, OR ALLOWED AS AN OPTION.

B.
Cast-In-Place Base:  Install base on walls, including reveals and pilasters, and on columns.



1.
Saturate substrate with water, and slush and broom with neat Portland cement paste.



2.
Apply mortar setting bed to height of base.  Screed setting bed to a plane 3/8 inch in from finished base line, and score surface.



3.
Install divider strips in semi-plastic setting bed.  Align strips with floor divider strips.



4.
Slush setting bed with neat Portland cement paste of same kind and color specified for the base topping.  Work paste into setting bed surface.



5.
Trowel on terrazzo topping mixture, filling space between strips and forming contour of the finished base, with sufficient surplus stock for grinding.



6.
Cure, grind, and grout base as specified for floors.

MODIFY STAIRWORK BELOW IF CAST-IN-PLACE OR PRECAST OPTION IS NOT TO BE ALLOWED.

C.
Stairwork:  Platforms, treads, and risers may be cast-in-place or precast at the option of the Contractor.

DELETE SLIP-RESISTANT REQUIREMENT ABOVE, OR MODIFY FOR SLIP-RESISTANT INSERTS AS DESIRED FOR PROJECT.


1.
Cast-In-Place Terrazzo:  Comply with the applicable requirements specified for cast-in-place floors and base.  Unless otherwise indicated, treads and platforms shall have slip-resistant terrazzo topping.

DELETE SUBPARAGRAPH BELOW IF COVERED IN METAL STAIRS SECTION.



a.
On metal stairs, tack weld 4.0 lb per sq yd high rib metal lath over surface of stair and platform metal pans.




b.
On metal stairs, force underbed mortar through the metal lath mesh so as to assure continuous bearing on the metal pan and complete bond to lath reinforcement.




c.
On concrete stair construction, roughen concrete surfaces which will be in contact with the terrazzo as required to assure a good bond between concrete and terrazzo.




d.
Place terrazzo topping within 24 hours after the mortar underbed has been placed.

CHECK SUBPARAGRAPH BELOW AGAINST DRAWINGS.



e.
Treads and platforms shall be of thickness as required to finish at their designed elevations, but not less than 1-1/2 inches thick with a terrazzo topping not less than 1/2 inch thick.



2.
Precast Terrazzo:




a.
Install divider strips in joints between precast terrazzo and cast-in-place terrazzo, and also in joints where terrazzo adjoins other types of flooring.




b.
Neatly cut and drill precast members, without chipping or otherwise damaging the slabs, as required for installation of railings and other intersecting or abutting items.




c.
Accurately set precast members in full mortar setting bed in their designed positions.  Imbed anchors in the mortar setting bed and securely fasten in place.




d.
Set precast members with parallel exposed joints, not more than 1/8 inch in width.  Fill and point joints with mortar colored to harmonize with the precast terrazzo.  Clean off excess mortar.

3.04
CLEANING AND SEALING


A.
Thoroughly wash terrazzo surfaces with cleaner after the fine grinding.


B.
Rinse terrazzo with clean water and allow surface to dry thoroughly.


C.
Apply sealer to terrazzo surfaces in accordance with manufacturer's instructions.

3.05
PROTECTION


A.
Cover the terrazzo with protective covering paper and protect from damage.
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