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SECTION 03 11 13.00 10

STRUCTURAL CONCRETE FORMWORK
04/06

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
ACI INTERNATIONAL (ACI)
ACI 347 (2004) Guide to Formwork for Concrete
AMERICAN HARDBOARD ASSOCIATION (AHA)
AHA Al35.4 (2004) Basic Hardboard

APA - THE ENGINEERED WOOD ASSOCIATION (APA)

APA PS 1 (1995) Voluntary Product Standard for
Construction and Industrial Plywood

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Formwork,; AE
Drawings showing details of formwork, including dimensions of
fiber voids, joints, supports, studding and shoring, and sequence
of form and shoring removal.
SD-03 Product Data
Design; A/E
Design analysis and calculations for form design and methodology
used in the design. Formwork design shall be stamped and signed
by a registered Civil or Structural Engineer currently licensed in
the State of California.
Form Materials; A/E

Manufacturer's data including literature describing form
materials, accessories, and form releasing agents.

Form Releasing Agents; A/E
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Manufacturer's recommendation on method and rate of application
of form releasing agents.

1.3 DESIGN

Formwork shall be designed in accordance with methodology of ACI 347 for
anticipated loads, lateral pressures, and stresses. Forms shall be capable
of producing a surface which meets the requirements of the class of finish
specified in Section 03 31 00.00 10 CAST-IN-PLACE STRUCTURAL CONCRETE.
Forms shall be capable of withstanding the pressures resulting from
placement and vibration of concrete.

1.4 STORAGE AND HANDLING

Fiber voids shall be stored above ground level in a dry location. Fiber
voids shall be kept dry until installed and overlaid with concrete.

PART 2 PRODUCTS
2.1 FORM MATERIALS
2.1.1 Forms For Class A and Class B Finish

Forms for Class A and Class B finished surfaces shall be plywood panels
conforming to APA PS 1, Grade B-B concrete form panels, Class I or II.
Other form materials or liners may be used provided the smoothness and
appearance of concrete produced will be equivalent to that produced by the
plywood concrete form panels. Forms for round columns shall be the
prefabricated seamless type.

2.1.2 Forms For Class C Finish

Forms for Class C finished surfaces shall be shiplap lumber; plywood
conforming to APA PS 1, Grade B-B concrete form panels, Class I or II;
tempered concrete form hardboard conforming to AHA A135.4; other approved
concrete form material; or steel, except that steel lining on wood
sheathing shall not be used. Forms for round columns may have one vertical
seam.

2.1.3 Forms For Class D Finish

Forms for Class D finished surfaces, except where concrete ig placed
against earth, shall be wood or steel or other approved concrete form
material.

2.1.4 Form Ties

Form ties shall be factory-fabricated metal ties, shall be of the removable
or internal disconnecting or snap-off type, and shall be of a design that
will not permit form deflection and will not spall concrete upon removal.
Solid backing shall be provided for each tie. Except where removable tie
rods are used, ties shall not leave holes in the concrete surface less than
1/4 inch nor more than 1 inch deep and not more than 1 inch in diameter.
Removable tie rods shall be not more than 1-1/2 inches in diameter.

2.1.5 Form Releasing Agents

Form releasing agents shall be commercial formulations that will not bond
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with, stain or adversely affect concrete surfaces. 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 .

PART 3 EXECUTION
3.1 INSTALLATION
3.1.1 Formwork

Forms shall be mortar tight, properly aligned and adequately supported to
produce concrete surfaces meeting the surface requirements specified in
Section 03 31 00.00 10 CAST-IN-PLACE STRUCTURAL CONCRETE and conforming to
construction tolerance given in TABLE 1. Where concrete surfaces are to
have a Class A or Class B finish, joints in form panels shall be arranged
as approved. Where forms for continuous surfaces are placed in successive
units, the forms shall fit over the completed surface to obtain accurate
alignment of the surface and to prevent leakage of mortar. Forms shall not
be reused if there is any evidence of surface wear and tear or defects
which would impair the quality of the surface. Surfaces of forms to be
reused shall be cleaned of mortar from previous concreting and of all other
foreign material before reuse. Form ties that are to be completely
withdrawn shall be coated with a nonstaining bond breaker.

3.2 CHAMFERING

Except as otherwise shown, external corners that will be exposed shall be
chamfered, beveled, or rounded by moldings placed in the forms.

3.3 COATING

Forms for Class A and Class B finished surfaces shall be coated with a form
releasing agent before the form or reinforcement is placed in final
position. The coating shall be used as recommended in the manufacturer's
printed or written instructions. Forms for Class C and D finished surfaces
may be wet with water in lieu of coating immediately before placing
concrete, except that in cold weather with probable freezing temperatures,
coating shall be mandatory. Surplus coating on form surfaces and coating
on reinforcing steel and construction joints shall be removed before
placing concrete.

3.4 REMOVAL OF FORMS

Forms shall be removed preventing injury to the concrete and ensuring the
complete safety of the structure. Formwork for columns, walls, side of
beams and other parts not supporting the weight of concrete may be removed
when the concrete has attained sufficient strength to resist damage from
the removal operation but not before at least 24 hours has elapsed since
concrete placement. Supporting forms and shores shall not be removed from
beams, floors and walls until the structural units are strong enough to
carry their own weight and any other construction or natural loads.
Supporting forms or shores shall not be removed before the concrete
strength has reached 70 percent of design strength, as determined by field
cured cylinders or other approved methods. This strength shall be
demonstrated by job-cured test specimens, and by a structural analysis
considering the proposed loads in relation to these test strengths and the
strength of forming and shoring system. The job-cured test specimens for
form removal purposes shall be provided in numbers as directed and shall be
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in addition to those required for concrete quality control.
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The specimens

shall be removed from molds at the age of 24 hours and shall receive,

insofar as possible,

the same curing and protection as the structures they

represent.

TABLE 1

TOLERANCES FOR FORMED SURFACES

1. Variations from the
plumb:

a. In the lines and
surfaces of columns,
piers, walls and
in arises

b. For exposed corner
columns, control-joint
grooves, and other
conspicuous lines

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

b. In exposed lintels,
sills, parapets,
horizontal grooves,
and other conspicuous
lines

3. Variation of the linear
building lines from
established position
in plan

4. Variation of distance

In any 10 feet of

length ----------------- 1/4 inch
Maximum for entire

length ------------------- 1 inch
In any 20 feet of

length ----------- ---- 1/4 inch
Maximum for entire
length------------------ 1/2 inch
In any 10 feet of

length ------------------ 1/4 inch
In any bay or in any 20

feet of length---------- 3/8 inch
Maximum for entire

length ----------------- 3/4 inch
In any bay or in any 20 feet of
length ----------- ----- 1/4 inch
Maximum for entire
length------------------ 1/2 inch
In any 20 feet --------- 1/2 inch
Maximum ----------------- 1 inch

between walls,

columns,

partitions

5. Variation in the
sizes and locations

of sleeves,
openings,

floor
and wall opening

6. Variation in
cross-sectional

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

Minug ---------—-—-——-—-—-- 1/4 inch
Plug - - - - ——-—————————-—- 1/2 inCh
Minug -------—--—-—————-- 1/4 inch
PluS -----=--=—-————————- 1/2 inch

dimensions of columns
and beams and in the
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TABLE 1

TOLERANCES FOR FORMED SURFACES

thickness of slabs and walls
7. Footings:

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

excavation
b. Misplacement of 2 percent of the footing
eccentricity width in the direction of
misplacement but not more than
2 inches
c¢. Reduction in thickness Minus ------------------ 5 percent
of specified thickness
8. Variation in steps: Riser ----------——-—-—--- 1/8 inch
a. In a flight of stairs Tread ------------------ 1/4 inch
b. In consecutive steps Riser ------------------ 1/16 inch
Tread ------------------ 1/8 inch

-- End of Section --
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