DIVISION 3 - CONCRETE

Section 03 11 00 - Concrete Forms

READ THIS FIRST

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Concrete Form” Work is shown in the Contract Documents.
1.2 GOVERNING CODES, STANDARDS, AND REFERENCES
A. American Concrete Institute (ACI)

1. ACI 347 – Guide to Formwork for Concrete (current edition)

B. National Institute of Standards and Technology (NIST)

1. U.S. Voluntary Product Standard PS-1 Structural Plywood (current edition)
1.3 SUBMITTALS
A. Submit materials data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Formwork and Falsework:
a. Drawings indicating the proposed formwork, falsework, and shoring construction in detail, including:

(1) Size of the members
(2) Spacing of supports, studs, walers, stringers, collars, wedges, bolts, bracing
(3) Designed rates of pour.
b. Manufacturer’s recommended safe working loads for form ties, column clamps, she bolts and associated equipment.

c. Manufacturer's recommendation on method and rate of application of form releasing agents.

d. In the event that a patented form system is to be used for concrete forms, submit the complete concrete forming details for approval.

e. Formwork, falsework, and shoring calculations stamped by a Professional Engineer licensed in the State of Washington.

2. Formwork and Falsework Sequence:
a. Method of formwork removal

b. Expected formwork removal timeline

c. Sequence of falsework and shoring removal, including any reshoring

C. Do not construct falsework and forms until the drawings have been approved by the Engineer. Approval by the Engineer will not relieve the Contractor of responsibility for the sufficiency of the falsework and forms.
PART 2   MATERIALS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 PROJECT INFORMATION

2.2 PREPARATION FOR MATERIALS

2.3 FABRICATION, PRODUCTION, & SUPPLY OF MATERIALS
A. Materials for concrete forms [must be new] [may be new or used. The quality of the materials, not the age or previous usage, will be the determining factor as to their suitability].
B. Construct all concrete forms and falsework of stress-gradable materials.
2.4 MATERIAL REQUIREMENTS
A. Job-Built Forms
1. Wood Forms:

a. Framing lumber shall be of standard dimensions and of size and quality to meet the requirements of the stresses applied.

b. Use [Medium Density Overlay] [High Density Overlay] [Textured] [Plyform] [___], Plywood U.S. Product Standard PS-1, for all exposed concrete forms.

(1) The plywood shall be exterior type without splits or knotholes and sanded smooth. The face grain of the plywood shall run perpendicular to the studs or joists.
(2) Plywood shall not be less than 1/2 inch thick except where curved areas require the use of 1/4 inch thick material. When 1/4-inch thick material is used, it shall be backed with heavier material.

c. Shiplap, square-edged boards, or tongue-and-groove sheathing may be used for forming unexposed concrete surfaces.

d. Where indicated on the drawings, metal, fiberglass, or other special form lining must be used to create the desired surface texture.
2. Steel Forms:

a. Steel forms to be fabricated at the site shall be approved by the Engineer prior to construction.

b. Forms for round columns or shafts shall consist of self-supporting metal shell or tube which will give a smooth, even surface.
c. Forms which produce a spiral appearance or those made of wood shall not be used except as approved by the Engineer.

3. Miscellaneous Forms:
a. Aluminum, fiberglass, paper, fiberglass, micarta, asphalt-impregnated fiber and other miscellaneous form materials shall be approved prior to construction.

B. Prefabricated Forms
1. All prefabricated forms, whether they are part of a patented system or custom-fabricated, shall be approved by the Engineer prior to assembly.

C. Form Liners and Coatings
1. Line, coat, or treat forms with a suitable form-releasing agent to ensure their timely removal with minimum damage to the concrete.
2. Form releasing agents shall be commercial formulations that will not bond with, stain or adversely affect concrete surfaces.
3. Agents shall not impair subsequent treatment of concrete surfaces depending upon bond or adhesion nor impede the wetting of surfaces to be cured with water or curing compounds.
4. If special form liners are to be used, follow the recommendation of the form coating manufacturer.
D. Form Ties and Accessories
1. Form ties shall be manufactured items with stress values published.
2. Form ties shall have a pre-measured, break-back, weakened area so that ties can be removed within [3/4]-inch of the concrete surface.
3. Tie rods for use with she bolts shall be set back 1-1/2 inches from the concrete surface. Tie-rod steel shall have published stress values.

4. Wire ties and wood spacers will not be allowed.

5. Corner brackets, column clamps and other specialized accessories shall be utilized in accordance with the manufacturer's recommendations.
6. Quick-release mechanisms, wedges, screw jacks, blocking, eccentric toggle levers, or other equipment shall be according to the approved drawings.

E. Shoring and Falsework
1. General: Materials for shoring, falsework, mudsills, or structural staging shall be sized according to the approved drawings. The use of steel scaffold-type falsework, when approved by the Engineer, shall be furnished, erected and braced in strict accordance with the manufacturer’s recommendations.

2. Friction Collars and Clamps: The capacity of friction-supported forms shall be established by tests that are guaranteed by the manufacturer. Tests shall be conducted with the same material and the same configuration as will be used on the Project. Satisfactory use of the friction collar or clamp on previous projects of similar design will be considered sufficient test data.

Add project-specific requirements below if applicable.

F. Special Forms
1. Prefabricated Stair Forms
a. [___]
2. Slipforms
a. [___]
2.5 MATERIAL HANDLING, DELIVERY, & STORAGE

2.6 DELIVERABLES

2.7 QUALITY ASSURANCE
A. Design Criteria:
1. The design, engineering, and construction of the formwork is the responsibility of the Contractor.

2. Design concrete forms, falsework, and shoring in accordance with methodology of ACI 347 for anticipated construction loads, vibration, lateral pressures, stresses, sequence of placement, and schedule resulting from placement and vibration of concrete in the Project’s conditions.
3. For calculating the strength required of falsework and forms, 1 cubic foot of standard weight concrete is assumed to weigh 160 pounds.
Add weights of other special concrete.

4. Unless noted otherwise, the maximum allowable design deflection shall be [1/500th] of the span for walls exposed to public view, [1/360th] of the span for exposed beams or slabs and [1/270th] of the span for all other concrete.
B. All form and falsework drawings shall bear the seal of a Professional Engineer licensed in the State of Washington.
C. Where provisions of pertinent codes and standards conflict with these specifications, the more stringent provisions shall govern.
PART 3   EXECUTION

3.1 PROJECT INFORMATION

3.2 PREPARATION FOR EXECUTION OF WORK

3.3 EXECUTION OF WORK
A. General
1. Set falsework and forms to allow for structural camber plus an allowance for shrinkage and settlement. The finished concrete shall conform to the lines and grades indicated on the drawings.
2. Provide wedges, jacks, or similar devices to ensure uniform take-up or release of the forms and falsework. Do not place wedges where they will be subject to undue bearing stress.
B. Form Installation
1. Replace any forms that exhibit evidence of defects that would impair the quality of the resulting concrete surface.

2. All forms shall be mortar-tight.
3. All joints in surfaces of forms used on exposed surfaces shall be vertical or horizontal unless specifically noted otherwise.
4. Prior to final setting or placing of reinforcing steel, forms for exposed concrete surfaces shall be treated with a bond-breaker or parting compound. Apply the compound at a rate recommended by the manufacturer to provide a smooth surface free of dusting action caused by the chemical reaction of the compound.

5. Forms may be set with a slight bevel or draft for easy removal, where approved by the Engineer. Use 3/4-inch chamfer strips on exposed inside and outside corners unless noted otherwise.
6. Standing water in the forms will not be permitted.
7. Clean the forms immediately prior to placing of concrete.
C. Tolerances for Formed Surfaces
	1. Variation from the plumb:

	a. In the lines and surfaces of columns, piers, walls and in arises
	1/4 inch in any 10 feet of length

Maximum for entire length: 1 inch

	b. For exposed corner columns, control-joint grooves, and other conspicuous lines
	1/4 inch in any 20 feet of length

Maximum for entire length: 1/2 inch

	2. Variation from the level or from the grades indicated on the drawings:

	a. In slab soffits, ceilings beam soffits, and in arises, measured before removal of supporting shores
	1/4 inch in any 10 feet of length

3/8 inch in any bay or in any 20 feet of length

Maximum for entire length: 3/4 inch

	b. In exposed lintels, sills, parapets, horizontal grooves, and other conspicuous lines
	1/4 inch in any bay or in any 20 feet of length

Maximum for entire length: 1/2 inch

	3. Variation of the linear building lines from established position in plan
	1/2 inch in any 10 feet

 1 inch maximum

	4. Variation of distance between walls, columns, partitions
	1/4 inch per 10 feet of distance, but not more than 1/2 inch in any one bay, and not more than 1 inch total variation

	5. Variation in the sizes and locations of sleeves, floor openings, and wall openings
	Minus 1/4 inch, plus 1/2 inch

	6. Variation in cross-sectional dimensions of columns and beams and in the thickness of slabs and walls
	Minus 1/4 inch, plus 1/2 inch

	7. Footings:

	a. Variation of dimensions in plan
	Minus 1/2 inch, plus 2 inches when formed or plus 3 inches when placed against unformed excavation

	b. Misplacement of eccentricity
	2 percent of the footing width in the direction of misplacement but not more than 2 inches

	c. Reduction in thickness
	Minus 5 percent of the specified thickness

	8. Variation in steps:

	a. In a flight of stairs
	Riser: 1/8 inch

Tread: 1/4 inch

	b. In consecutive steps
	Riser: 1/16 inch

Tread: 1/8 inch


D. Form Removal
1. The minimal time required for concrete to reach a strength adequate for removal of formwork without risking the safety of workers or the quality of the concrete depends on a number of factors including, but not limited to, ambient temperature, concrete lift heights, type and amount of concrete admixture, and type and amount of cementitious material in the concrete. It is the responsibility of the Contractor to consider all applicable factors and leave the forms in place until it is safe to remove them. In any case forms shall not be removed unless the criteria of this section have been met.

2. Do not remove or release forms without the approval of the Engineer.

3. Provided that the average temperature remains 50°F or higher, forms and falsework shall remain in place in accordance with the time specified in the following table:

	STRUCTURE COMPONENT
	Type I Cement
	Type III cement

	Footing side forms
	24 hrs. **
	

	Wall faces & columns (not yet supporting loads)
	3 days
	

	Mass pier or abutment face forms (not yet supporting loads)
	3 days
	

	Beam or pile cap side forms
	3 days
	24 hrs.

	Supporting falsework or soffit forms for slabs, spandrel beams, cross beams and T-beam girders
	14 days
	5 days*

	Supporting falsework or soffit forms for pile caps or beams
	14 days
	64 hrs.


*Or 80% of design strength if no loads are to be applied.

**Provided that a curing compound is applied immediately. Do not apply the curing compound to a construction joint surface area between footing and column or wall or to any reinforcing steel. Wet-curing may be utilized in lieu of curing compound; however, at no time during the removal of the forms and the subsequent curing period shall the surfaces of the concrete be allowed to become dry.
4. Do not release forms from under concrete that has been cured at a temperature under 50°F without first determining if the concrete has gained adequate strength, without regard to the time cure time.

5. In areas where the surface of the concrete will be exposed to sea water [or to alkaline water] [or soil], do not remove the forms for a period of 30 days for Type 1 cement, seven days for Type III cement, or longer if required by the Engineer.

6. In multi-storied structures, remove the column forms prior to constructing forms for the next lift.

E. Falsework and Shoring:
1. Do not use beams or slabs as a portion of the falsework or shoring in a manner that will create higher stresses than the design load will.
2. Do not use beams or slabs as support for the falsework or shoring prior to their attainment of full concrete strength.
3. When placed against the ground, support falsework on driven piling or mudsills and posts.
a. If approved by the Engineer, place mudsills on undisturbed soil or on soil compacted to 95% of maximum density as determined by compaction control tests.
b. Do not use mudsills in areas where the resulting soil pressures will exceed 3,000 pounds per square foot nor the allowable bearing pressure stated in the applicable geotechnical report, if available.

4. Cribbing or stacking of blocking will not be allowed.

5. Reshoring shall be accomplished in conformance with the Engineer-approved plan.
6. Do not remove or release falsework without the approval of the Engineer.

7. Do not release falsework or shoring under beams and slabs until the concrete has reached its design strength when the beam or slab is utilized as a portion of the falsework.
3.4 DELIVERABLES

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].
End of Section
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