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Slabs are an important
structural component
where prestressing is
applied.

Slabs are used to provide
flat or useful surfaces.

Beam,/Slab Floor Syste

Slob s nat nlegrol wih GenATS

s




TYPES OF
SLAB




ONE WAY SLAB

One-way slabs are those slabs with an aspect ratio in plan of

2:1 or greater, in which bending is primarily about the long
axis.

So, the slab is one way where L/B > 2.



TYPES OF ONE WAY SLAB

One way slab may be...

SOLID




APPLICATION OF L/B RAT

In first figure slab is supported on two
opposite sides only. In this case the
structural action of the slab is
essentially one way.

In second figure there are beams on all

four sides with a intermediate beam. [ -B------ -  [CEIITTE
Now if length to width ratio is 2 or L | SRR
greater, slab is one way even though - N e

supports are provided on all sides. One-way slab One-way slab



LOADING OF ONE WAY §

Unit Width Design Strip

When slabs are supported on two
opposite sides only loads being carried

by the slab
perpendicular
beams.

to

in

the
the

direction
supporting

Unit Width Design Strip

When supports are provided on all
sides most of the load is carried in
the short direction to the
supporting beams and one way
action is obtained.



DESIGN & ANALYSIS

For analysis there is a

term as....
“ONE WAY SLAB IS A SET OF A RECTANGULAR

BEAMS SIDE BY SIDE”

But How ???
Lets find it.....



For purpose of analysis and design a
unit strip of such a slab is cut out,
which may be considered as a
rectangular beam of unit width (say
1ft or 1Im) with a depth ‘h’ equal to 19
the thickness of the slab and a span
‘I equal to the distance between
supported edges.

Beam/Slab Floor System

Slab is not integral with beams

The strip can be analyzed by the
methods that were used for
rectangular beams.

20 that term is clear.



ACI CODE SPECIFICATIO

For design purposes there are some ACI code specifications.

Such as.....




MINIMUM SLAB THICKNE

To control deflection, ACI Code 9.5.2.1 specifies minimum

thickness values for one-way solid slabs.

Element Simply Oneend | Bothends | Cantilever
supported | confinuous | confinuous
One-way
solid slabs 1120 [124 1128 110




MINIMUM CONCRETE CO

According to ACI Code 7.7.1, the following minimum concrete cover is to be provided:

a. Concrete not exposed to weather or in contact with ground:

* Largerthan @36 mm bar ----------=====mmmmmmm e 4cm

* @36 mm and smaller bars ---------=-===-==mmmmrmm e 2cm

b. Concrete exposed to weather or in contact with ground:

* @19 mm and larger bars---------========mmmmmmme e

@ 16 mm and smaller bars ~------====—=— e

c. Concrete cast against and permanently exposed to earth
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MAXIMAM REINFORCEME

REINFORCEMENT RATIO : Reinforcement ratio is the ratio of
reinforcement area to gross concrete area based on total
depth of slab.

One-way solid slabs are designed as rectangular sections
subjected to shear and moment. Thus, the maximum
reinforcement ratio corresponds to a net tensile stain in the
reinforcement, €t of 0.004



MINIMAM REINFORCEME

» For temperature and shrinkage reinforcement :
ccording to ACI Code 7.12.2.1

labs with Grade 40 or 50 deformed bars............. 189 With Grade 60
0.0018
eformed bars ...................... Slabs where reinforcement with yield strength
xceeding 60000 PSi e, 0.0018 = 60000r 3]

reinforcement : 1y

» According to ACI Code 10.5.4,

the minimum flexural reinforcement is not to be less than the shrinkage

reinforcement, or 0.0018



EXAMPLE PROBLEM

A reinforced concrete slab is built integrally with its supports
and consists of equal span of 15 ft. The service live load is 100
psf and 4000 psi concrete is specified for use with steel with a
vield stress equal to 60000 psi. Design the slab following the
provisions of the ACI code.




BEAM PROFILE

N
\ Typ. Support Beam

Design variables: Thickness (h) and Reinforcing.



THICKNESS ESTIMATIO

For being both ends continuous minimum slab thickness =
L/28=(15*120)/28=6.43 in.

Let a trial thickness of 6.50 in.




DETERMINING LOADS

Consider only a 1 ft width of beam .

Dead load = 150*%6.50/12=81 psf

Live load = 100 psf

Factored DL and LL =(81+1.2+100*1.6)
=257 psf




DETERMINING MAXIMU

* Factored moments at critical sections by ACI code :
* Atinterior support : -M=1/9 *0.257*152=6.43 k-ft
e At midspan : +M=1/14%0.257*152=4.13 k-ft

» At exterior support : -M=1/24*0.257*152=2.41 k-ft
* Mmax = 6.43 k-ft



MINIMUM EFFECTIVE D

o fc' En
p=0.8513 fy Eu+Et

=0.85*0.85*4/60*0.003/(0.003+0.004)
=0.021

B Mmax
Now, d _Jﬂpfyh(:[—ﬂﬁ?pf?fﬁf}

=2.641n



CHECKING AVAILABILI

As ‘d’ is less than effective depth of (6.50-1.00)=5.50 in, the thickness of 6.50 in
can be adopted.




At Interior Support :

. Mu _ 6.43=12
T Ppfy(d—2) 0.90+60+5.00

=0.29 in~?

5

Checking the assumed depth ‘a’ by
a=A.f,/0.85f b= (0.29%60)/(0.85*%4*12)=0.43 in
For , a=0.43 in A, =0.27 in”

Similarly at Midspan
=(4.13*%12)/(0.90*60%5.29)=0.17 in2

At Exterior Support :

2.41*%12)/(0.90*60*5.29)=0.10 in~



M REINFORCEMENT

A= 0.0018%12%6.50=0.14 in*

o we have to provide this amount of
reinforcement where A. is less than 0.14 in?



SHRINKAGE REINFORCEMENT

Minimum reinforcement for shrinkage and temperature is

A= 0.0018%12%6.50=0.14 in*




DESIGN
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- APPLICATION OF ONE WAY
SLAB

Provides useful flat surface

- One way slab may be used when there is
. ~architectural limitations

It is the simplest form of slab design

Main reinforcement placing is one way, so there
is a little congestion than two way slab






