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Quick Review
CONVENTIONAL (TRADITIONAL FORMWORK)

• CONVENTIONAL (TRADITIONAL FORMWORK):

o The formwork is built on site out of timber and plywood.

o It is easy to produce but time-consuming for larger structures,
and the plywood facing has a relatively short lifespan.

o It is still used extensively when the labour costs are lower than
the costs for procuring reusable formwork.

o It is also the most flexible type of formwork, so even where other
systems are in use, complicated sections may use it.
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General Requirements for Formwork

• The principal requirements for concrete formwork are that it be safe,
economic, and produce the desired shape and surface texture.

• Procedures for designing formwork that will be safe under the loads imposed
by concrete, workers and other live loads, and extremal forces (such as wind
loads) should be followed.

• Construction procedures relating to formwork safety should be applied.

• Requirements for the shape (including deflection limitations) and surface
texture of the finished concrete are normally contained in the construction
plans and specifications.

• Since the cost of concrete formwork often exceeds the cost of the concrete
itself, the necessity for economy in formwork is readily apparent.

4



Typical Formwork
Walls

• A typical wall form with its components is
illustrated in the Figure.

• Sheathing may be either plywood or
lumber.

• Double wales are often used as illustrated
so that form ties may be inserted between
the two wales.

• With a single wale it would be necessary to
drill the wales for tie insertion.

• While the pressure of the plastic concrete is
resisted by form ties, bracing must be used
to prevent form movement and to provide
support against wind loads or other lateral
loads.

• After completing one side of formwork
reinforcement is provided at the place then
the second side formwork is provided
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Typical Formwork
Form Ties

• Form ties may incorporate a spreader device to
maintain proper spacing between form walls until the
concrete is placed. Otherwise, a removable spreader
bar must be used for this purpose.

• Ties are of two principal types, continuous single-
member and internally disconnecting.

o Continuous single-member ties may be pulled out after
the concrete has hardened or they may be broken off at
a weakened point just below the surface after the forms
are removed.

o Common types of internally disconnecting ties include
the coil tie and stud rod (or she- bolt) tie. With
internally disconnecting ties, the ends are unscrewed to
permit form removal with the internal section left
embedded in the concrete.

o The holes remaining in the concrete surface after the
ends of the ties are removed are later grouted.
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Typical Formwork
Columns

• Column forms are similar to Wall forms except that
studs and wales are replaced by column clamps or
yokes that resist the internal concrete pressure.

• A typical column form is shown in the Figure.

• Yokes may be fabricated of wood, wood and bolts (as
shown), or of metal.

• Commercial column clamps (usually of metal) are
available in a wide range of sizes.

• Round columns are formed with ready-made fiber
tubes or steel reinforced fiberglass forms.

• Openings or “windows” may be provided at several
elevations in high, narrow forms to facilitate
placement of concrete.

• Special fittings may also be inserted near the bottom
of vertical forms to permit pumping concrete into the
form from the bottom.
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Typical Formwork
Slabs
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Typical Formwork
Slabs
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Typical Formwork
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Concrete Formwork Design
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DESIGN PRINCIPLES

• The design of concrete formwork that has adequate strength to resist
failure and will not deflect excessively when the forms are filled is a
problem in structural design.

• Unless commercial forms are used, this will usually involve the design
of wall, column, or slab forms constructed of wood or plywood.

• In such cases. after the design loads have been established, each of
the primary form components may be analyzed as a beam to
determine the maximum bending and shear stresses and the
maximum deflection that will occur.

• Vertical supports and lateral bracing are then analyzed for
compression and tension loads.

• The procedures and applicable equations are presented in the coming
slides
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DESIGN LOADS

Wall and Column Forms

• For vertical forms (wall and column) forms, design load composed of
the lateral pressure of the concrete against the forms.

• The maximum lateral pressure that the concrete exerts against a form
has been found to be a function of the unit weight of the concrete,
cement type or blend, temperature of the concrete, vertical rate of
placing, and the height of the form.

• For ordinary internally vibrated concrete, the American Concrete
Institute (AC1) recommends the use of the following formulas to
determine the design lateral concrete pressure.
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DESIGN LOADS

Wall and Column Forms
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DESIGN LOADS

Wall and Column Forms
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DESIGN LOADS

Wall and Column Forms
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DESIGN LOADS

Wall and Column Forms
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DESIGN LOADS

Wall and Column Forms
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DESIGN LOADS

Floor and Roof Slab Forms
• The design load to be used for elevated slabs consists of the weight of

concrete and reinforcing steel, the weight of the forms themselves, and any
live loads (equipment, workers, material, etc.).

• For normal reinforced concrete, the design load for concrete and steel is
based on a unit weight of 150 Ib/cu ft (2403 kg/m3).

• The American Concrete Institute (ACI) recommends that a minimum live load
of 50 lb/sq ft (2.4 kPa) be used for the weight of equipment, materials, and
workers.

• When motorized concrete buggies are utilized, the live load should be
increased to at least 75 lb/sq ft (3.6 kPa).

• Any unusual loads would be in addition to these values.

• ACI also recommends that a minimum design load (dead load plus live load)
of 100 lb/sq ft (4.8 kPa) be used. This should be increased to 125 lb/sq ft (6.0
kPa) when motorized buggies are used.

• Note: (1 kg/m2 = 0.0098 kPa), (Pa= N/m2)
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DESIGN LOADS

Lateral Loads
• Formwork must be designed to resist lateral loads such as those

imposed by wind, the movement of equipment on the forms,
and the placing of concrete into the forms.

• Such forces are usually resisted by lateral bracing whose design
is coming later.

• The minimum lateral design loads recommended for tied wall
forms are given in Table 13-3.

• When form ties are not used, bracing must be designed to resist
the internal concrete pressure as well as external loads.
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DESIGN LOADS

Lateral Loads
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DESIGN LOADS

Lateral Loads

29Consider ws is the longest edge length as a worst case.Consider ws is the longest edge length as a worst case.



METHOD OF ANALYSIS

Basis of Analysis

• After appropriate design loads have been selected, the sheathing, joists or
studs, and stringers or Wales are analyzed in turn for bending, shear, and
deflection, considering each member to be a uniformly loaded beam
supported in one of three conditions (single-span, two-span, or three-span or
larger).

• Vertical supports and lateral bracing must be checked for compression and
tension stresses.

• Except for sheathing, bearing stresses must he checked at supports to ensure
against crushing.

• Using the methods of engineering mechanics, the maximum values expressed
in customary units of bending moment, shear, and deflection developed in a
uniformly loaded, simply supported beam of uniform cross section are given
in Table 13-4.
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METHOD OF ANALYSIS

Basis of Analysis

31



METHOD OF ANALYSIS

Basis of Analysis
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METHOD OF ANALYSIS

Basis of Analysis

• Since the grain of a piece of timber runs parallel to its length,
axial compressive forces result in unit compressive stresses
parallel to the grain. Thus, a compression force in a formwork
brace will result in unit compressive stresses parallel to the grain
(fc) in the member.

• Loads applied to the top or sides of a beam, such as a joist
resting on a stringer (Figure l3—lb), will result in unit
compressive stresses perpendicular to the grain (fc|) in the
beam.
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METHOD OF ANALYSIS

Basis of Analysis

• Equating allowable unit stresses in bending and shear
to the maximum (actual) unit stresses developed in a
beam subjected to a uniform load of w pounds per
linear foot [kN/m] yields the bending and shear
equations of Tables 13-5 and l3-5A for calculating (L).
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Slab Form Design

Method of Analysis
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Slab Form Design

Method of Analysis
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METHOD OF ANALYSIS

Basis of Analysis

• When design load and beam section properties have been
specified, previous equations may be solved directly for the
maximum allowable span.

• Given a design load and span length, the equations may be
solved for the required size of the member.

• Design properties for Plyform® (plywood especially engineered
for use in concrete formwork) are given in Table 13-6 and section
properties for dimensioned lumber and timber are given in Table
13-7.
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Plywood Orientation

Face Grain Direction Face Grain Direction

Weak Orientation of Plywood

(Face grain parallel to span)

Strong Orientation of Plywood

(Face grain perpendicular to span)
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METHOD OF ANALYSIS

Basis of Analysis

• Typical allowable stress values for lumber are given in Table 13-8. The
allowable unit stress values in Table 13-8 (but not modulus of
elasticity values) may be multiplied by a load duration factor of 1.25
(7-d load) when designing formwork for light construction and single
use or very limited reuse of forms.

• Allowable stresses for lumber sheathing (not Plyform®) should be
reduced by the factors given in Table 13-8 for wet conditions.

• The values for Plyform® properties presented in Table 13-6 are based
on wet strength and 7-d load duration, so no further adjustment in
these values is required.
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Thank You

Questions ?


