Understanding Two-Way Slab Design: An
Example Problem Explained

Two-way slabs are structural elements commonly used in buildings to support loads
over large spans. Understanding their design principles is crucial for engineers and
architects alike. In this article, we will delve into the concept of two-way slab example
problem, elucidating the steps involved and key considerations.

What is a Two-Way Slab?

E}{a |T|F:||e Torsionally Restrained Slab

Deslgn of two-way slab

A two-way slab is a type of reinforced concrete slab that is supported by beams in two
directions. Unlike one-way slabs, which are supported only on two opposite sides, two-
way slabs are supported on all four sides. This allows them to distribute loads more
evenly and efficiently, making them suitable for spanning larger areas.

Example Problem:

Let's consider the design of a two-way slab for a residential building. The dimensions of
the slab are 6 metres by 8 metres, and it is required to support a live load of 3 kN/m?
and a dead load of 5 kKN/m2. The concrete strength is assumed to be 25 MPa, and the
steel reinforcement is Fe415. We will design the slab using the Direct Design Method.

Step 1: Determining Loads

First, we need to calculate the total loads acting on the slab. The total load includes
both the dead load and the live load. In this case, the total load (TL) can be calculated
as follows:

TL = Dead Load (DL) + Live Load (LL)
= (5 kN/m2) + (3 kN/m?)

= 8 kKN/m?

Step 2: Determining Moments
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Next, we determine the moments acting on the slab. Moments are caused by the loads
and are critical for designing the reinforcement. Since the slab is supported on all four
sides, the moments are distributed uniformly. The moment (M) can be calculated using
the formula:

M = (Total Load x Span?)/ 12
= (8 kKN/m2 x (6 m)?) / 12

= 144 kKNm

Step 3: Determining Thickness

The thickness of the slab is an important design parameter. It depends on factors such
as span, loads, and material properties. For residential buildings, a typical slab
thickness is around 150 mm to 200 mm. In this example, we will assume a slab
thickness of 200 mm.

Step 4. Determining Steel Reinforcement

To determine the steel reinforcement required, we need to calculate the moment
capacity of the slab and compare it with the applied moments. The moment capacity
(Mu) can be calculated using the formula:

Mu = pbd?cs

Where:

p = Reinforcement ratio

b = Width of the section

d = Effective depth of the section

os = Stress in steel

Step 5: Checking Deflection

Finally, we need to check the deflection of the slab to ensure it meets the serviceability
requirements. Deflection is influenced by factors such as span, loads, and slab
thickness. The maximum allowable deflection for residential buildings is typically limited
to span/250.

Conclusion:

Designing a two-way slab involves several steps, including determining loads,
calculating moments, selecting thickness, determining steel reinforcement, and



checking deflection. By following these steps and considering the example problem
discussed above, engineers can ensure the structural integrity and safety of buildings. It
is important to adhere to relevant design codes and standards while designing two-way
slabs to meet regulatory requirements.
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