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Types of Slab

 Slabs are plate elements forming floors and roofs in buildings which
normally carry uniformly distributed loads.

 Slabs may be simply supported or continuous over one or more supports
and are classified according to the method of support as follows:

• Spanning one way between beams or walls

• Spanning two ways between the support beams or walls

• Flat slabs carried on columns and edge beams or walls with no interior 
beams

 Slabs may be solid of uniform thickness or ribbed with ribs running in one
or two directions. Slabs with varying depth are generally not used.
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 Slab are horizontal plate elements forming floor and roof in building and
normally carry lateral actions.

 Slabs may be solid of uniform thickness or ribbed with ribs running in one
or two direction.
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H = depth or thickness



 Slabs may be simply supported or continuous over one or more supports 
and are classified according to the method of support:

 Spanning one way between beams or walls

 Spanning two ways between the support beams or walls

 Flat slabs carried on columns and edge beams or walls with no interior 
beams

 Type of slab:

 One-way solid slab: Slabs of uniform thickness bending and 
reinforced in one direction. Suitable only for relatively short spans.

 Two-way solid slab: Slabs of uniform thickness bending and 
reinforced in two directions. Economical for medium spans with 
intermediate to heavy loads. 
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 Ribbed slabs: Slab cast integrally with a series of closely spaced 
joist which in turn are supported by a set of beams. Designed as a 
series of parallel T-beams and economical for medium spans with 
light to medium live loads.

 Waffle slabs: A two-way slab reinforced by ribs in two-dimensions. 
Able to carry heavier loads and span longer than ribbed slabs. 

 Flab slabs: Slabs of uniform thickness bending and reinforced in 
two directions and supported directly by columns without beams.

 Flat slabs with drop panel: Flat slab thickness at its column 
supports with column capitals or drop panels to increase strength 
and moment-resisting capacity. Suitable for heavily loaded span. 
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two-way slab

Flat slab 

Flat slab with 

drop panel 



With Wisdom We Explore

Introduction

www.uthm.edu.my

One-way slab

This is a band 

beam and slab 

construction, 

where shallow 

band beams are 

used to minimise 

the depth
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Solid slab
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Flat slab without drop panel
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Flat slab with drop panel

Drop panel
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Waffle slab
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One-way Ribbed slab
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Precast concrete slab



 Slabs may be analysed using the following methods.

• Elastic analysis covers three techniques:

(a) idealization into strips or beams spanning one way or a grid with
the strips spanning two ways

(b) elastic plate analysis

(c) finite element analysis—the best method for irregularly shaped
slabs or slabs with non-uniform loads

• For the method of design coefficients use is made of the moment and
shear coefficients given in the code, which have been obtained from
yield line analysis.

• The yield line and Hillerborg strip methods are limit design or
collapse loads methods.
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 RC slab behave primarily as flexural members with the design similar to
that for beams.

 In general, the design of slab become more simpler because compression
reinforcement are often not required and the shear stress are usually low
except when there are heavy concentrated load.

 A design procedure for carrying out detail design of slab may be list out as
follows;
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 The selection of slab thickness from structural viewpoint is often dictated
by deflection control criteria. In practice, the overall depths of slabs are
often fixed in relation to their spans.

 Span to overall depth ratios of 20 to 30 are generally found to be
economical in the case of simply supported and continuous slabs.

 Beside of that, slab thickness also control by fire resistance as state in
EC2-1-2 (Table 5.8).
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 The calculations for flexural reinforcement follow a similar
procedure to that use in beam design.

1) Calculate

2) If K ≤ Kbal (= 0.167), compression reinforcement is not
required, and
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 Shear stress in slabs subjected to uniformly distributed loads are generally
small. It is not usual for a slab to provide shear reinforcement.

 It is necessary to ensure that design ultimate shear force, Ved is less than
shear strength of the unreinforced section, VRd,c.

As1 = the area of tensile reinforcement that extends ≥ (lbd + d) beyond the section
considered.

bw = the smallest width of the section in tensile area (mm)
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 Excessive deflection of slabs will cause damage to the ceiling, floor
finishes or other architectural finishes.

 To avoid this, limit are set on the span-depth ratio. These limit are
similarly to limit for beams.

 As a slab is usually a slender member, the restrictions on the span-depth
ratio become more important and this can often control the depth of slab
required.
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 To resist cracking of the concrete slabs, EC2 (Sec. 7.3.3) specify details
such as minimum area of reinforcement required in a section and limits to
the maximum and minimum spacing of bar.

 The minimum area of principal reinforcement is As,min= 0.26fctmbtd/fyk but
not less than 0.0013btd, where bt is the mean width of the tension zone.

 The minimum area of secondary reinforcement is 20% As,min. In areas near
support, transverse reinforcement is not necessary where there is no
transverse bending moment.

 The spacing of principal reinforcement bars should not exceed three
times the overall depth of slab (3h) or 400 mm whichever is the lesser. For
secondary reinforcement the spacing should not exceed 3.5h or 450 mm
whichever the lesser. These rules apply for slabs not exceeding 200 mm
thick.
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 Slab are considered as one-way if the main reinforcement is designed only in
one direction. This condition occur if the slab supported by two side of beam
or walls.

 If slab supported by four side of beams or walls, the slab is considered one-
way if ratio of long span (Ly) to short span (Lx) greater than 2. Otherwise, the
slab is state as two-way slab.
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• One-way slabs carrying predominantly uniform load are designed on the
assumption that they consist of a series of rectangular beams 1 m wide
spanning between supporting beams or walls. The sections through a simply
supported slab and a continuous slab are shown in figure below.
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One-way simply supported slab

• Analysis and design of the slab similar to design of simply supported beam as
indicate in the previous chapter. For 1m slab width,

• Moment, Shear Force,

One-way Continuous slab

• For continuous slab, moment and shear force can be obtained from Table 3.12: 
BS 8110 if the following conditions applied.
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• The area of each bay, i.e. the building width × column spacing, exceeds 30
m2.

• The ratio of characteristic imposed load to characteristic dead load does not
exceed 1.25.

• The characteristic imposed load does not exceed 5 kN/m2 excluding
partitions.

• If the above conditions are not satisfied, the slab can be analyzed using elastic
analysis as performed for continuous beams.
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 The main reinforcement for two-way slab are designed in two directions which
are x-direction and y-direction.

 This condition occur when the slab are supported at four side of the beams or
walls and the ratio of long span to short span is equal or less than 2.

 Bending moment and shear force of two-way slab are depend on Ly/Lx ratio and
support condition either simply supported or end restraint.
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Two-Way Simply Supported Slab

• If the slab consist of one panel and end support are not restrained, (the slab and
beam are not connected monolithically) the slab are classify as two-way simply
supported slab.

• When simply-supported slabs do not have adequate provision to resist torsion at
the corners, and to prevent the corners from lifting, the maximum moments per
unit width are given by the following equations:

Moment at short span;

Moment at long span;

Where; αsx, αsy = moment coefficient from Table 3.13 (BS8110:1:1997).

n = design load (kN/m2)

Lx =  short span (m)

With Wisdom We Explore

Design of Two-Way Slab

www.uthm.edu.my

2

..
xsxsx

LnM 
2

..
xsysy

LnM 



With Wisdom We Explore

Design of Two-Way Slab

www.uthm.edu.my



Two-Way Restrained Slab

• If the slabs consist more than one panel or corner of the slab are prevent against
lifting it is define as two-way restrained slab.

• This condition occur when the slabs are connected monolithically with support.

• The design bending moment of two-way restrained slab can be calculated as
follows;

Moment at short span,

Moment at long span, 

Where; βsx, βsy = moment coefficient from Table 3.14 (BS8110:1:1997)

n = design load (kN/m2)

Lx =  short span (m)
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• Bending moment of two-way restrained slab depends on the ratio of Ly/Lx and
continuity of slab edges.

• There are 9 cases of slab edge continuity that may be exist as shown in figure
below.

• The design shear force of two-way restrained slab can be calculated as follows;

Shear force at short span,

Shear force at long span,

Where; βvx, βvy = moment coefficient from Table 3.15 (BS8110:1:1997)

n = design load (kN/m2)

Lx =  short span (m)
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