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PART 1  GENERAL
1.01 SECTION INCLUDES

A. Formwork for cast-in place concrete, with shoring, bracing and anchorage.
B. Openings for other work.
C. Form accessories.
D. Form stripping.

1.02 RELATED REQUIREMENTS
A. Section 03 2000 - Concrete Reinforcing.
B. Section 03 3000 - Cast-in-Place Concrete.
C. Section 05 1200 - Structural Steel Framing:  Placement of embedded steel anchors and plates 

in cast-in-place concrete.
1.03 REFERENCE STANDARDS

A. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials; 
2010.

B. ACI 301 - Specifications for Structural Concrete; 2010 (Errata 2012).
C. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; 2011.
D. ACI 347R - Guide to Formwork for Concrete; 2014.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate pertinent dimensions, materials, bracing, and arrangement of joints 

and ties.
1.05 QUALITY ASSURANCE

A. Perform work of this section in accordance with Highways standards of the State of Oregon.
B. Maintain one copy of each installation standard on site throughout the duration of concrete 

work.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver prefabricated forms and installation instructions in manufacturer's packaging.
B. Store prefabricated forms off ground in ventilated and protected manner to prevent 

deterioration from moisture.
PART 2  PRODUCTS
2.01 FORMWORK - GENERAL

A. Provide concrete forms, accessories, shoring, and bracing as required to accomplish cast-in-
place concrete work.

B. Design and construct concrete that complies with design with respect to shape, lines, and 
dimensions.

C. Comply with applicable State and local codes with respect to design, fabrication, erection, and 
removal of formwork.

D. Comply with relevant portions of ACI 347R, ACI 301, and ACI 318.
E. Use the following form types:

1. Walls: Site fabricated plywood or reusable forms.
2. Elevated Floor Slabs:  Prefabricated glass fiber pan forms, treated for exposed to view 

finish.
2.02 WOOD FORM MATERIALS

A. Form Materials:  At the discretion of the Contractor.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ACI%2520117
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2.03 REMOVABLE PREFABRICATED FORMS
A. At the discretion of the contractor.
B. Preformed Steel Forms:  Minimum 16 gage, 0.0598 inch thick, matched, tight fitting, stiffened to 

support weight of concrete without deflection detrimental to tolerances and appearance of 
finished surfaces.

C. Glass Fiber Fabric Reinforced Plastic Forms:  Matched, tight fitting, stiffened to support weight 
of concrete without deflection detrimental to tolerances and appearance of finished concrete 
surfaces.

D. Pan Type:  Glass fiber, of size and profile indicated.
2.04 FORMWORK ACCESSORIES

A. Form Ties:  Removable type, galvanized metal, fixed length, cone type, with waterproofing 
washer,  free of defects that could leave holes larger than 1 inch in concrete surface. 

B. Form Release Agent:  Capable of releasing forms from hardened concrete without staining or 
discoloring concrete or forming bugholes and other surface defects, compatible with concrete 
and form materials, and not requiring removal for satisfactory bonding of coatings to be applied.

C. Filler Strips for Chamfered Corners:  rigid plastic or wood strip type; 3/4 x 3/4 inch size; 
maximum possible lengths.

D. Nails, Spikes, Lag Bolts, Through Bolts, Anchorages:  Sized as required, of sufficient strength 
and character to maintain formwork in place while placing concrete.

E. Embedded Anchor Shapes, Plates, Angles and Bars: As specified in Section 05 1200.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify lines, levels and centers before proceeding with formwork.  Ensure that dimensions 
agree with drawings.

3.02 EARTH FORMS
A. Earth forms are not permitted except for thickened slab footings in drawings.

3.03 ERECTION - FORMWORK
A. Erect formwork, shoring and bracing to achieve design requirements, in accordance with 

requirements of ACI 301.
B. Provide bracing to ensure stability of formwork.  Shore or strengthen formwork subject to 

overstressing by construction loads.
C. Arrange and assemble formwork to permit dismantling and stripping.  Do not damage concrete 

during stripping.  Permit removal of remaining principal shores.
D. Align joints and make watertight.  Keep form joints to a minimum.
E. Provide chamfer strips on external corners of columns and walls.
F. Coordinate this section with other sections of work that require attachment of components to 

formwork.
3.04 APPLICATION - FORM RELEASE AGENT

A. Apply form release agent on formwork in accordance with manufacturer's recommendations.
3.05 INSERTS, EMBEDDED PARTS, AND OPENINGS

A. Provide formed openings where required for items to be embedded in passing through concrete 
work.

B. Locate and set in place items that will be cast directly into concrete.
C. Coordinate with work of other sections in forming and placing openings, slots, reglets, 

recesses, sleeves, bolts, anchors, other inserts, and components of other work.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ACI%2520301
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D. Install accessories in accordance with manufacturer's instructions, so they are straight, level, 
and plumb.  Ensure items are not disturbed during concrete placement.

E. Provide temporary ports or openings in formwork where required to facilitate cleaning and 
inspection.  Locate openings at bottom of forms to allow flushing water to drain.

F. Close temporary openings with tight fitting panels, flush with inside face of forms, and neatly 
fitted so joints will not be apparent in exposed concrete surfaces.

3.06 FORM CLEANING
A. Clean forms as erection proceeds, to remove foreign matter within forms.
B. Clean formed cavities of debris prior to placing concrete.

1. Flush with water or use compressed air to remove remaining foreign matter.  Ensure that 
water and debris drain to exterior through clean-out ports.

2. During cold weather, remove ice and snow from within forms.  Do not use de-icing salts.  
Do not use water to clean out forms, unless formwork and concrete construction proceed 
within heated enclosure.  Use compressed air or other means to remove foreign matter.

3.07 FORMWORK TOLERANCES
A. Construct formwork to maintain tolerances required by ACI 117, unless otherwise indicated.

3.08 FIELD QUALITY CONTROL
A. An independent testing agency will perform field quality control tests, as specified in Section 01 

4000 - Quality Requirements.
B. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with 

formwork design, and to verify that supports, fastenings, wedges, ties, and items are secure.
3.09 FORM REMOVAL

A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its own 
weight and imposed loads.

B. Loosen forms carefully.  Do not wedge pry bars, hammers, or tools against finish concrete 
surfaces scheduled for exposure to view.

C. Store removed forms to prevent damage to form materials or to fresh concrete.  Discard 
damaged forms.

END OF SECTION
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