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SECTION 04720
CAST STONE

SPEC WRITER NOTE:

1.
Use this section for a building stone manufactured from a mixture of Portland Cement and aggregates to simulate natural stone; generally limestone, and used as unit masonry product such as trim, copings, sills, small panels, belt courses, stools, and quoins.

2.
Use section 03450, ARCHITECTURE PRECAST CONCRETE PANELS, for large units over 600 mm (2 feet) square.

3.
Delete between // _______// if not applicable to project.  Also delete any other item or paragraph not applicable in the section and renumber the paragraphs.

PART 1 - GENERAL

1.1 DESCRIPTION

A.
This sections specifies manufactured concrete units to simulate a natural stone.

B.
Installation of cast stone units.

1.2 RELATED WORK

A.
Setting and pointing mortar: Section 04100 MORTAR AND GROUT.

B.
Joint sealant and application: Section 07920, SEALANTS AND CAULKING.

C.
Color and texture specified in Section 09050, INTERIOR/EXTERIOR FINISHES, MATERIALS, AND FINISH SCHEDULE.

1.3 SUBMITTALS

A.
Submit in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS.

B.
Samples:

1.
Cast stone, sample panel, size 100 by 300 by 300 mm (4 by 12 by 12 inches) each color and finish.

2.
Show finish on two 100 mm (4-inch) edges and 300 by 300 mm (12 by 12 inch) surface.

C.
Shop Drawings:

1.
Cast stone, showing anchorage, reinforcing, jointing and sizes.

2.
Setting drawings with setting mark.

D.
Certificates: Test results indicating that the cast stone meets specification requirements.

E.
Laboratory Data: Description of testing laboratories facilities and qualifications of its principals and key personnel.

1.4 PRODUCT DELIVERY, STORAGE AND HANDLING

A.
Store cast stone under waterproof covers on planking clear of ground.

B.
Protect from handling, dirt, stain, and water damage.

1.5 APPLICABLE PUBLICATIONS

A.
Publications listed below form a part of this specification to extent referenced. Publications are referenced in text by the basic designation only.

B.
American Society for Testing and Materials (ASTM):

A167-99
Stainless and Heat Resisting Chromium-Nickel Steel Plate, Sheet, and Strip

A185-97
Steel, Welded Wire Fabric, Plain for Concrete Reinforcement  

A615-01
Deformed And Plain Billet-Steel Bars for Concrete Reinforcement

C33-01
Concrete Aggregates

C150-00
Portland Cement

C494-99
Chemical Admixtures for Concrete

C503-99
Marble Dimension Stone (Exterior)

C568-99
Limestone Dimension Stone

C615-99
Granite Dimension Stone

C616-99
Quartz-Based Dimension Stone

C979-99
Pigments for Integrally Colored Concrete

C1194-94 (R95)
Compressive Strength of Architectural Cast Stone

C1195-91 (R95)
Absorption of Architectural Cast Stone

PART 2 - PRODUCTS

2.1 MATERIALS

A.
Portland Cement:

1.
ASTM C150, non staining.

2.
Use white cement with coloring pigments.

B.
Aggregates:

1.
ASTM C33

2.
Specific gravity not less than 2.60 unless proven durable by actual freeze thaw tests.

3.
Manufactured or natural.

4.
Graded for maximum size of 1/5 of section least dimension, gradation may vary to achieve specified finish.

5.
Graded as specified for exposed finish.

6.
Use siliceous stone whose product test results from an approved testing laboratory show cast stone meeting specification.

7.
Stone type:

a.
Marble: ASTM C503.

b.
Granite: ASTM C615.

c.
Quartz: ASTM C616.

d.
Limestone: ASTM C568 high density

C.
Coloring Pigments

1.
ASTM C979.

2.
Lime proof mineral oxides.

D.
Admixtures

1.
ASTM C494.

2.
Free of calcium chloride, chloride ions or other salts.

E.
Reinforcing:

1.
Bars:  ASTM A615, grade 60; deformed; galvanized G60.

2.
Fabric:  ASTM A185, galvanized.

F.
Pipes, Dowels, Cramps and Anchors:

1.
Stainless Steel: A 167 type 302 or 304.

2.
Dowels: 9 mm (3/8-inch) bars or 13 mm (1/2-inch) pipe; 75 mm (3 inches) long.

3.
Cramps and Anchors: Bars 5 mm (3/16-inch) by 32 mm (1-1/4-inch) wide.

a.
End in stone turned down 25 mm (1-inch), other end turned up or down 50 mm (2 inches).

b.
Length to embed in backup not less than 50 mm (2 inches).

G.
Lifting hooks:

1.
Stainless steel A167, Type 302 or 304.

2.
Size for twice the weight of unit.

H.
Mortar:

1.
As specified in Section MORTAR AND GROUT.

2.
Colored when specified in INTERIOR/EXTERIOR FINISHES, MATERIALS, AND FINISH SCHEDULE.

I.
Lead buttons: 19 mm (3/4-inch) diameter, thickness of stone joint.

J.
Water: Potable, free of substances detrimental to cast stone and metal.

SPEC WRITER NOTE:

1.
Specify stone appearance color and texture in section 09050.

2.
Edit paragraph C for cast stone aggregate required for surface finish desired and verify with manufacturer of cast stone.

2.1 CAST STONE FABRICATION

A.
Select aggregate, cement, pigments and admixtures to produce cast stone color, texture and appearance as specified in INTERIOR/EXTERIOR FINISHES, MATERIALS, AND FINISH SCHEDULE with minimum physical properties required.

B.
Physical Properties:

1.
Minimum compressive strength: ASTM C1194; 44800 KPa (6500 psi) at 30 days.

2.
Maximum water absorption:

a.
ASTM C1195.

b.
Cold water immersion for 48 hours at 21 degrees C; 5 percent by weight.

c.
Boiling water immersion for 5 hours; 10 percent by weight.

3.
Free from cracks, broken edges, marred finish, and loose aggregate.

4.
Facing not less than 22 mm (7/8-inch) thick when unit is not homogenous.

C.
Aggregate:

1.
Use siliceous stone, marble, granite, or quartz for smooth uniform surface stone broken to give a very fine grained texture similar to natural stone.

2.
Use marble or granite for polished surface or tooled surface.

3.
Use siliceous stone, marble, or quartz for exposed aggregate surface.

a.
Fine aggregate 3 mm (1/8-inch) or less with fine texture.

b.
Aggregates 6 to 9 mm (1/4 to 3/8-inch) exposure to cover 85 percent of panel face.

c.
Aggregates 13 to 19 mm (1/2 to 3/4-inch) exposure to cover 85 percent of panel face.

d.
Aggregates 19 to 38 mm (3/4 to 1-1/2-inches) exposure to cover 85 percent of panel face.

e.
Aggregates 38 to 63 mm (1-1/2 to 2-1/2-inches) exposure to cover 85 percent of panel face.

D.
Reinforcement:

1.
Protect with not less than 50 mm (2-inches) of concrete on exposed face.

2.
Provide reinforcement for handling, temperature changes, and structural stress.

3.
Minimum temperature steel reinforcement:  1/4 percent of the sectional area.

4.
For stone greater than 300 mm (12-inches) in dimension, place temperature steel in both directions.

E.
Admixtures:


Use chemical admixtures for concrete at option of manufacturer.

F.
Provide drips in cast stone copings, sills, or other projecting units.

G.
Where wash surfaces occur provide raised seats or lugs to form a bed for subsequent work built on unit.  Provide raised fillets at back of window sills unless shown otherwise.

H.
Provide lifting hooks and anchorage holes.

I.
Cure cast stone for minimum of 30 days before delivery.

J.
Impress date of manufacture on back of stone.

PART 3 - EXECUTION

3.1 ANCHORAGE

A.
Anchor coping and sill stones to masonry below with not less than two dowels per stone.

B.
Anchor course stones to backing with one metal anchor for each 610 mm (two feet) or fraction thereof in length, and not less than two anchors per stone.

3.2 SETTING

A.
Brush joints free of mortar particles.

B.
Set cast stone on full mortar bed to extrude mortar out to edges when stone is layed or shoved against adjacent units.

C.
Use lead button spacers sized for joint thickness in bed joints; not less than two buttons per unit.

D.
Tooling:

1.
Tool when thumb print hard.

2.
Tool bed joints concave except when matching existing.

C.
Lug Sills:

1.
Bed lug sills at ends only fill remainder of joint after setting of masonry around opening aperture.

2.
Wet backs of sills and parge with 13 mm (1/2-inch) of mortar.

SPEC WRITER NOTE: Define other joints where sealant is required if not shown.

D.
Sealant Joints:

1.
Use sealant and install as specified in Section, SEALANTS AND CAULKING.

2.
Coping Stones: Rake out vertical joints and seal vertical and wash surface.

3.
Belt Course Stones: Rake out 19 mm (3/4-inch) and seal face joints and joints in wash surface.

4.
Other joints specified or shown.

SPEC WRITER NOTE:

1.
When cast stone is laid in gray mortar, delete POINTING paragraph and tool joints concave.

2.
Use pointing for white and colored mortar.

3.3 POINTING

A.
Rake out joints 19 mm (3/4-inch); clean, wet and pack solid with pointing mortar.

B.
Tool smooth to concave section.

//C.
At Contractors option, in lieu of pointing, stone may be set in white or colored mortar. //

3.4 PROTECTION

A.
Protect exposed cast stone during construction.

B.
Cover and protect stone when work is stopped.

C.
Avoid splashing of exposed faces of cast stone with mortar, immediately removing any spatter with sponge and clean water.

D.
Replace damaged or defective work.
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