((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2010 Edition)

SECTION 03100 (03 10 00)
CONCRETE FORMWORK
PART 1 GENERAL

1.1 SECTION INCLUDES:
Formwork for cast-in-place concrete or tilt-up-concrete, with shoring, bracing and anchorage.

Openings for other affected work.

Form accessories

Setting of embeds in concrete.

Stripping forms.

1.2 RELATED SECTIONS:
A. 03200 - Concrete Reinforcement

B. 03300 - Cast-in-Place Concrete

C. 04200 - Concrete Unit Masonry

1.3 REFERENCES
ASTM International:

1. D994 Specification for Preformed Expansion Joint Filler for Concrete (Bituminous Type).

2. E154 Test Methods for Water Vapor Retarders Used in Contact with Earth Under Concrete Slabs, on Walls or as Ground Cover.

Codes and Standards: Comply with the following codes, specifications, and standards, except where more stringent requirements are shown or specified (Current Edition U.O.N.):

3. ACI 117 Tolerances for Concrete Construction and Materials.

4. ACI 301 Specifications for Structural Concrete for Buildings.

5. ACI 318 Building Code Requirements for Reinforced Concrete.

6. ACI 347 Recommended Practice for Concrete Formwork.

1.4 QUALITY ASSURANCE

Qualifications:

1. Formwork Engineer:  Professional engineer, with Florida license and experience in design of formwork and related items.

2. Formwork Contractor:  Florida licensed contracting firm having 5 years successful experience in fabrication and erection of formwork systems of similar scope and complexity as required for this project.  Contractor shall have sufficient capacity to produce formwork without causing delay in work.

1.5 FORMWORK AND RESHORING DESIGN

Formwork:

1. Comply with ACI 301

2. Formwork engineer shall perform or oversee design, drawings, erection, and removal.

3. Design formwork, shores and reshores according to ACI 117 and ACI 347, including provisions for construction loads and placing equipment to be used on project.

4. Verify strength and stiffness of in-place building elements to resist required loads and restrict deformations to specified tolerances.

5. Earth cuts shall not be used as forms for vertical surfaces. Comply with OSHA's "Trench Safety Act".

6. Design and Installation of Formwork:  Form ties that leave through holes in the concrete are not allowed.

Removal Strength:

7. Wall forms and column forms may be removed 12 hours after pouring.

8. Slabs supported by precast joists may have forms removed as follows, but not earlier than required by the pre-cast manufacturer or formwork engineer:

(a) Joist spacing 4'-6" or less, 24 hrs.

(b) Joist spacing between 4'-6" and 6'-8", 48 hrs.

(c) Joist spacing between 6'-8" and 8'-8", 72 hrs.

9. Beams and other slabs shall not have forms removed until the concrete has achieved 75 percent of its design strength or as otherwise required by ACI 347. Beams shall be reshored immediately upon removal of forms.
10. In addition to the above, flat slab forms and stair slab forms shall not be removed for 5 days. Upon removal of forms, reshores shall be placed and remain in place until concrete is 14 days old or as otherwise required by the formwork engineer.

11. Where side forms of walls, beams, or columns are supported other formwork, the removal time for the latter shall govern.

12. Supporting forms and shores must not be removed from beams, floors, columns and walls until these structural units are strong enough to carry their own weight and any approved superimposed loads.

13. Strength of concrete shall be determined from testing of job-cured concrete cylinders.  Cost of cylinder casting and testing of job-cured specimens cast for this use shall be borne by the contractor.

Reshoring:

14. Design reshoring to resist active loads.

15. Space shoring so no lower floor or member will be excessively loaded from design live loads or will induce tensile stress in concrete members where no reinforcing steel is provided.

16. Extend shores beyond minimums to ensure proper distribution of loads throughout structure.

17. Consider special loading requirements to support load of special elements where elements of similar size and capacity do not exist in supporting structure below.
1.6 FORMWORK SUBMITTALS

Product Data: Submit manufacturer's product data with application and installation instructions for proprietary materials and items.

Formwork:

1. Submit shop drawings, signed and sealed by formwork engineer, for fabrication and erection of specific finished concrete surfaces as indicated. Show construction of forms as required.  Shoring drawings are required for all elevated concrete work.

2. A/E’S review is for general applications and features only. Design of formwork for structural stability and efficiency is Contractor's responsibility, and will not be reviewed.

Shoring/Reshoring:

3. Submit shop drawings, signed and sealed by formwork engineer, for shoring/reshoring system showing:

(a) Arrangement, bracing and sequencing of shores/reshores required.

(b) Design load allowances (vertical and lateral) and thicknesses of all members supported.

(c) Types of shoring/framing material to be used including catalog cuts of systems/components (if used).

(d) Specific areas where shores/reshores do not align vertically.

(e) Required installation procedures.

(f) Removal criteria.

Foundations for Formwork and Shoring/Reshoring:

4. Submit shop drawings, signed and sealed by formwork engineer, or include with formwork and shoring/reshoring shop drawings, showing:

(a) Sub grade preparation required including compaction and moisture control.

(b) Size and description of sill assemblies.

Formwork Removal:

5. Authorization for Removal: Formwork engineer shall furnish a signed and sealed report establishing the criteria for removal of formwork, shoring, and reshoring. Deviation from established criteria is not allowed.

PART 2 PRODUCTS

2.1 FORM MATERIALS

Forms for Exposed Finish Concrete: 

1. Unless otherwise indicated, construct formwork for exposed concrete surfaces with plywood, metal, or other acceptable panel-type materials. Provide continuous, straight, smooth, exposed surfaces.  Earth forming for foundations is prohibited, except for monolithic footings.

2. Furnish in largest practicable sizes to minimize number of joints and to comply with joint system shown on drawings.

3. Provide form material with sufficient thickness to withstand pressure of newly placed concrete, restricting bow and deflection to specified tolerances.

4. Use plywood complying with U.S. Product Standard PS-1 "B-B (Concrete Form) Plywood", Class I, Exterior Grade or better, mill-oiled and edge-sealed, with each piece bearing legible inspection trademark.

5. Where concrete is scheduled to have Smooth Rubbed Finish (Sm Rb-Fn), use plywood complying with U.S. Product Standard PS-1 "B-B (Medium Density Overlaid Concrete Form", Class I, with each piece bearing legible inspection trademark.

Forms for Unexposed Finish Concrete:  Form concrete surfaces to be concealed in finished structure with plywood, lumber, metal, or other material.

Forms for Textured Finish Concrete:

6. Form textured finish concrete surfaces with units of face design, arrangement, and configuration as shown on drawings or as required to match A/E’S control sample.

7. Provide form supports to ensure stability of textured form liners.

Cylindrical Columns and Supports:

8. Form round-section members with paper or fiber tubes, constructed of laminated plies using water-resistant adhesive with wax-impregnated exterior for weather and moisture protection.

9. Prefabricated fiberglass or steel forms may be used.

10. Provide units with sufficient wall thickness to resist loads imposed by wet concrete and restrict deformation to specified tolerances.

Form Ties: Ties that leave plastic tube lined holes through members are not allowed.  Provide factory-fabricated adjustable-length, removable or snap-off metal form ties, designed to prevent form deflection and to prevent spalling concrete.  Provide units that will leave no metal closer than 1 and 1.5 inches to exposed surface.  Provide ties that will leave holes no larger than 1 inch diameter in concrete surface.

Form Coatings:  Provide commercial formulation form-coating compounds with a maximum VOC of 350 mg/l that will not bond with, stain, nor adversely affect concrete surfaces, and will not impair subsequent treatments of concrete surfaces.

Forming Accessories: CRD-C572-74 polyvinyl chloride (PVC).

11. Waterstops:  Flat dumbbell type at construction joints and center bulb type at building expansion joints.

12. Chamfers: 1/2 inch radius on outside corners of exposed-to-view concrete unless drawings show other size or shape.

13. Drips:  3/8 inch wide x 1/2 inch high drip groove placed 3/4 inch back from edge in cast-in-place exterior soffits.

Premolded Expansion Joint: ASTM D994, 1/2 inch thick.

Vapor Retarder:

14. Provide moisture retarder cover over prepared base material where indicated.

15. Use polyethylene sheet not less than 10 mils thick or other materials resistant to decay when tested according to ASTM E154.
PART 3 EXECUTION

3.1 FORMS

Erect, support, brace, and maintain formwork to support applied vertical and lateral loads until such loads can be supported by concrete structure. Construct formwork so concrete members and structures are of correct size, shape, alignment, elevation, and position.

1. Formwork shall be coated with a form release which will not stain or damage the concrete.  The form release shall be applied prior to the installation of any reinforcing steel.

2. Design formwork to be readily removable without impact, shock, or damage to cast-in-place concrete surfaces and adjacent materials.  Formwork shall be designed to support pressure resulting from placement and consolidation of the concrete.  Design of formwork is the responsibility of the Contractor.

3. Construct forms to sizes, shapes, lines, and dimensions shown to obtain accurate alignment, location, grades, and level and plumb work in finished structures.

4. Provide for openings, offsets, sinkages, keyways, recesses, moldings, rustications, reglets, chamfers, blocking, screeds, bulkheads, anchorages and inserts, and other features required in work.

5. Use selected materials to obtain required finishes.

6. Solidly butt joints and provide backup at joints to prevent leakage of cement paste.

7. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide crush plates or wrecking plates where stripping may damage cast concrete surfaces.

8. Provide top forms for inclined surfaces where slope is too steep to place concrete with bottom forms only.

9. Kerf wood inserts for forming keyways, reglets, recesses, and the like, to prevent swelling and for easy removal.

10. Provide temporary opening where interior area of formwork is inaccessible for clean out, for inspection before concrete placement, and for placement of concrete.

(a) Securely brace temporary openings and set tightly to forms to prevent loss of concrete mortar.

(b) Locate temporary openings on forms at inconspicuous locations.

11. Chamfer exposed corners and edges as shown on Drawings, using wood, metal, PVC, rubber chamfer strips fabricated to produce uniform smooth lines and tight edge joints.  Provide corners and edges with 1/2 inch radius PVC accessories to produce uniform smooth lines and tight edge joints, unless otherwise indicated or accepted by A/E.

12. Form Ties:

(a) Factory-fabricated, adjustable-length, removable or snapoff metal form ties, designed to prevent form deflection, and to prevent spalling concrete surfaces upon removal.

(b) Unless otherwise indicated, provide ties so portion remaining within concrete after removal is at least 1-1/2 inch inside concrete.

(c) Unless otherwise shown, provide form ties that will not leave holes larger than 1-inch diameter in concrete surface.

13. Provisions for Other Trades:

(a) Provide openings in concrete formwork to accommodate work of other trades.

(b) Determine size and location of opening, recesses, and chases from trades providing such items.

(c) Accurately place and securely support items built into forms.

(d) Accurately place and securely anchor embeds prior to the placing of concrete.

14. Cleaning and Tightening:

(a) Thoroughly clean forms and adjacent surfaces to receive concrete.

(b) Remove chips, wood, sawdust, dirt, or other debris just before concrete is placed.

3.2 JOINTS

Construction Joints:  Locate and install construction joints not shown on drawings to not impair strength and appearance of the structure, as acceptable to A/E.

Provide keyways at least 1-1/2 inch deep in construction joints in walls, slabs, and between walls and footings.  Accepted bulkheads designed for this purpose may be used for slabs.

Place construction joints perpendicular to the main reinforcement.  Continue reinforcement across construction joints.

A. Waterstops:
1. Provide waterstops in construction joints as indicated.

2. Install waterstops to form continuous diaphragm in each joint.

3. Make provisions to support and protect exposed waterstops during progress of work.

4. Fabricate field joints in waterstops according to manufacturer's printed instructions.

5. Isolation Joints in Slabs-on-Ground:

(a) Construct isolation joints in slabs-on-ground at points of contact between slabs on ground and vertical surfaces, such as column pedestals, foundation walls, grade beams, and elsewhere as indicated.

(b) Joint filler and sealant materials are specified in Division 7 sections of these specifications.

6. Contraction (Control) Joints in Slabs-on-Ground:

(a) Construct contraction joints in slabs-on-ground to form panels of patterns as shown on drawings.

(b) Use inserts 1/4 inch wide x 1/4 of slab depth, unless otherwise indicated.

(c) Form contraction joints by inserting premolded hardboard or fiberboard strip into fresh concrete until top surface of strip is flush with slab surface.  After concrete has cured, remove inserts and clean groove of loose debris.

(d) Contraction joints may be formed by saw cuts (when permitted by the drawings) as soon after slab finishing as possible without dislodging aggregate or tearing or raveling the concrete.  Depth of cut shall be 1/4 of slab depth.

3.3 RE-USE OF FORMS

Clean and repair surfaces of forms to be re-used in work.  Split, frayed, delaminated, or otherwise damaged form facing materials are not acceptable for exposed surfaces. Apply new form coating compound as specified for new formwork.

When forms are extended for successive concrete placement, thoroughly clean surfaces, remove fins and laitance, and tighten forms to close joints. Align and secure joint to avoid offsets.  Do not use "patched" forms for exposed concrete surfaces, except as acceptable to A/E.
END OF SECTION
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