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Use this section to specify requirements for concrete formwork.

Edit this section to suit the Contract requirements.
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PART 1
GENERAL

1.1

REFERENCES


.1
Provide concrete formwork in accordance with the following standards (latest revision) except where specified otherwise.

.2
American Concrete Institute (ACI).

.1
ACI 347R
Guide to Formwork for Concrete.
.3
Canadian Standards Association (CSA).

.1
CAN/CSA-A23.1
Concrete Materials and Methods of Concrete Construction.

.2
CAN/CSA-S16
Limit States Design of Steel Structures.
.3
CSA-S269.1
Falsework for Construction Purposes.
.4
CAN/CSA-S269.3
Concrete Formwork.

.5
CSA-O86
Engineering Design in Wood. 

1.2
[SUBMITTALS]

.1
Provide the following submittals.

.2
For “Record Purposes Only,” copies of the formwork design drawings as specified in clause 1.3 at least 15 days prior to erection.

.3
Written documentation from the formwork design engineer certifying that the formwork construction complies with the design at least 1 day prior to concrete placement.

1.3
QUALITY CONTROL
.1
Design of Formwork and Shoring by the Contractor


.1
Provide the design for all formwork and shoring.  Design formwork to safely support all vertical and lateral loads, and so all concrete members will be of correct dimension, shape, alignment, elevation, position, and have a surface finish within specified tolerances.  In general, design formwork in accordance with the applicable requirements of ACI 347R, CSA-O86, CAN/CSA-S16, CSA-S269.1, and CAN/CSA-S269.3. [Account for tensioning requirements of the form liner in the formwork design.]  


[.2]
Provide formwork and shoring that has been designed and stamped by a Professional Engineer registered with the Association of Professional Engineers, Geologists and Geophysicists of Alberta.


.3
Re-design and replace any type of form or method of erection that does not consistently produce concrete work that meets the specified tolerances or finish requirements.

.2
Regulatory Requirements


.1
Comply with the requirements of all applicable codes and regulations respecting safety in the design and construction of formwork and shoring.

1.4 DELIVERY, STORAGE, AND HANDLING

.1
Store formwork with the forming surfaces off the ground, and keep the forming surfaces clean.  

[.2]
Keep form liner away from direct exposure to sunlight.. 

PART 2
PRODUCTS

2.1
MATERIALS
.1
Provide materials in accordance with the following.

.2
Forms: New materials, consisting of lumber, steel, or other materials specifically designed for use as formwork, that are capable of consistently providing the specified lines, shapes, and finishes.  Do not use modular forms such as basement wall forming systems. 

.3
Form Ties:  Internal form ties consisting of metal rods or bars of a type authorized by the Minister.  Use ties that remain in the finished concrete and are designed to break off at least 25 mm inside the final surface after the forms are removed.  Provide ties with removable cones.

.4
Hangers:  Break-off type hangers with removable cones or removable thread type hangers for deck forms.

.5
Form Release Agent:  Non-volatile type that does not cause chemical deterioration or discoloration of the concrete surface.  Obtain the Minister’s authorization for the proposed form release agent prior to its use.

[.6]
Form liner for walls:  Controlled permeability form liner made from polypropylene fibres as manufactured by [

].

PART 3
EXECUTION

3.1
PREPARATION
.1
Thoroughly clean forms of all dirt, mortar, and foreign matter before use.  

.2
Remove and replace formwork that is damaged, warped, distorted, or otherwise flawed as directed by the Minister.

.3
Apply form release agent [, except where form liner is provided,] before placing reinforcing steel.  Do not allow form release agent to coat reinforcing steel, or concrete surfaces at construction joints.

3.2
INSTALLATION
.1
Provide forms wherever required to confine and shape concrete to the lines specified in the Contract Documents. 

.2
Provide forms that are sufficiently tight to prevent loss of mortar from the concrete. 

.3
Securely tie and brace the forms to maintain their shape and position, and to avoid warping and bulging.  Minimize the number of form joints.

.4
Fill joints between panels and depressions with sealant, and smooth off projections. 

.5
Provide 25 mm chamfers at all permanently exposed edges.

.6
Arrange formwork for ease of dismantling and stripping, and so that removal of the forms does not damage the concrete.  For blocking and supports which are to be left permanently in the concrete, fabricate the formwork blocking and supports from steel.

.7
Do not use reinforcing steel, embedded parts, [or rock anchors] to support the forms. 

.8
Provide access panels at the bottom of wall forms to facilitate thorough inspection and removal of deleterious materials before concrete placement.

.9
Properly identify, position, and secure blockouts, inserts, sleeves, anchors, conduits, and other embedded items.

.10
Fabricate and erect falsework in accordance with CSA-S269.1.

3.3
[FORM LINER INSTALLATION]

.1
Install form liner in accordance with the manufacturer’s written instructions.


.2
Provide form liner where [F2 and F3] formed concrete finish is required.


.3
Reuse form liner only if it is manufactured for multiple use, it is properly maintained, and its performance is comparable to that of a new liner as determined by the Minister.  Do not use the same form liner more than 3 times. 


.4
Do not apply release agent to any part of the formwork that is in contact with the form liner. Thoroughly clean the face of the form liner of all dirt, dust, and release agent residue prior to attaching the liner. 


.5
Tension the form liner in both directions.  Expose the form liner to sunlight prior to tensioning. Use special tools and techniques to achieve the required elongations in accordance with the manufacturer’s written instructions.


.6
Install form liner square on the formwork.  Provide a minimum overhang of 50 mm all around the formwork, and a minimum of 150 mm at the ends where principal tensioning is performed.

3.4
TOLERANCES
.1
Design, construct, and maintain formwork so that the completed concrete work is within the specified structural tolerances for lines, levels, and dimensions as follows, or within the surface finish tolerances specified in Section [      ] – Cast-in-Place Concrete, whichever is more stringent.

.2
Tolerances are not cumulative and the most stringent requirements apply. 

.3
Structural tolerances [, except within gate bays]:

.1
Variation from plumb, batter, or level:  [+/-12 mm].

.2
Rate of variation from plumb or batter:  [1H:500V] for permanently exposed surfaces, and [1H:250V] for permanently concealed surfaces.

.3
Rate of variation from level or slopes:  [1H:500V] for permanently exposed surfaces, and [1H:250V] for permanently concealed surfaces.

.4
Variation in cross sectional dimensions of slabs, footings, walls, piers, and decks:  [–6 mm] and [+12 mm].

.5
Variation of protective concrete cover for reinforcing steel:  [+/-12 mm].


[.4]
Structural tolerances within gate bays:

.1
Variation from plumb, batter, or level within [1000 mm] of [gate frames, gate sealing plates:  [+/-4 mm].]

.2
Variation in horizontal distance between vertical walls within the gate bay:  [+/-12 mm].

.3
Variation in weir crest level:  [+/-6 mm].  Rate of variation from weir crest level:  [1H:1000V].

.4
Variation in location of blockouts and openings:  [+/-6 mm].

.5
Reference System Tolerances which are actual dimensions measured from a horizontal and vertical reference grid system: to be within the tolerances specified in CAN/CSA-A23.1 Clause 10.6. 

3.5
CONCRETE PLACEMENT
.1
Provide measures and means authorized by the Minister for checking alignment and elevations of forms, and to detect movements of formwork and shoring during concrete placement.

.2
Immediately prior to concrete placement, inspect the forms and verify that they are properly located, sufficiently rigid and tight, and clean and free of foreign material.  

.3
Provide experienced personnel to continuously inspect formwork and shoring for early detection of possible displacements, abnormal deflections, or other signs of distress during concrete placement.  Provide additional bracing, wedges, shoring, and other materials as necessary to facilitate immediate adjustments as required.

.4
Keep vibrators at least 50 mm away from the face of the formwork.  Avoid excessive vibration of concrete.

.5
Repair any concrete defects caused by faulty or inaccurate formwork.

3.6
FORMWORK REMOVAL
.1
Maintain formwork and shoring in place until the concrete has attained sufficient strength to support its own weight, construction loads, and other imposed loads. 

.2
Obtain authorization from the Minister prior to removing forms or shoring.  Authorization by the Minister to remove forms does not in any way relieve the Contractor of its obligations to delay the removal of forms and shoring until the concrete has attained sufficient strength to support its own weight, construction loads, and other imposed loads.

.3
Without limiting the Contractor’s responsibilities in clause 3.6.1, maintain forms or shoring in place for at least the following times after completion of concrete placement and obtain the Minister’s confirmation that these times have been reached.
.1
Footings and slabs on grade
24 hours

.2
Vertical forms of walls
48 hours

.3
Soffits of beams and slabs
14 days

.4
Remove formwork with care to avoid injury to the concrete, and to produce sharp clean joints and edges.  

.5
After removal, carefully clean and repair forms to be reused so the specified quality of the formed surface is achieved.  Thoroughly remove film or splatter of hardened concrete.

3.7
CLEAN-UP

.1
Clean-up and properly dispose of all formwork, temporary supports, tie rods, and construction debris.
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