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Classification

1. Based on Load transformation concept
* One-way slab : curves and carry load in one direction only.
* Two-way slab: curves and carry load in two directions.

One-way system —single curvature Two-way system — Load distributed to
Load distributed to the longer edges all edges
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Classification

2.

Based on slab type

Two-Way Flat Plate
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Two-Way Joist Slab




One-Way Joist System (rib slab)




One-Way Joist System (rib slab) - Block

= Joist (rib) can be constructed with normal weight concrete
blocks; light weight blocks (Ytong ); removable metal or plastic
forms.

* Available block size
* normal weight concrete blocks: h=170, 200, 240, 300, 320
* Ytong blocks: can be fabricated as required




One-Way Joist System (rib slab)
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Joist dimensions:
b, 2100mm; h=<3.5b,; Ss<750mm; h;=250mmand =5/12

Typical section
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One-Way Joist System (rib slab)
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Modeling & Typical Reinforcement
Ribs are modeled as continuous beams in knife supports.

w

I T VI N A N T N TR

e
e f—e s —e— [ —i—— , —
wl? wil.? T2
12.5 30




One-Way Joist System (rib slab)
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Typical Reinforcement

* Asthe Ribs are modeled as continuous beams in knife supports.

its reinforced by positive bottom reinforcement at middle and
negative (top) reinforcement at supports (main beams) as
shown.
* Usually rib slab is reinforced for flexural only (shear
reinforcement not required.
* Matis reinforced by temp/shrinkage reinforcement.
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One-Way Jo

ist System (rib slab)
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One-Way Joist System (rib slab)
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One-Way solid slab
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As shown in the figure, one way
solid slap distribute loads to one
direction only based on
* Structural Geometry: Where
the ratio of the long side to
the short side of a panel is
two or more, load is
transferred primarily by
bending in the short
direction and the panel acts
as a one-way slab.
* Method of construction
* The Construction Materials




Behavior of One way solid slab

Negative

Positive

Moment




Modeling of One way solid slab
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Typical Reinforcement of one-way slab
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Short direction steel - Main Steel

= Flexural reinforcement spacing
* Lessthan three times the slab thickness (h,),

Less than 450 mm, center-to-center.




Typical Reinforcement of one-way slab
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Typical Reinforcement of one-way slab
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Two-way slabs with beams
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Behavior of Two-way slabs with beams
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Typical Reinforcement of two-way slap with
beams
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Typical Reinforcement of two-way slap with

beams
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Flat Plate/ Slap System
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= Aflat plate floor system s a two- -way concrete slab. The system
has the advantages of simple construction and formwork,

= Typically economical for span lengths between 4.5m and 8m
when subjected to moderate live loads.

Flat Plate

e

S : Flat Slab

Columns




Flat Plate System




Behavior of Two-way slabs with beams
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= Forrelatively short spans and live loads about 2.5 KN/m? the
thickness of a flat plate is usually controlled by deflection
requirements.



Flat Plate flexural reinforcement

Flexural (or main) e
reinforcement. The panels are g e W ]
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Typical flexural reinforcement
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Flexural reinforcement drawings
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Typical BOTTOM flexural reinforcement - Plan
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Flexural reinforcement drawings
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Typical TOP flexural reinforcement - Plan
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The panels are
divided into
‘column strips’ and
middle strips 'in
both direction.

* Punching shear reinforcement
* Crack control reinforcement

Flat Plate System detailing
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Punching shear requirement

= Where the spans are relatively
long and/or the live load is 5
KN/m?2 or greater. Two-way or
punching shear may determine
the slab thickness.

= |nthis case

* |ncrease slab thickness
* |Increase column sizes.

* Use drop panels/ column
capital

* Provide shear reinforcement
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Punching Shear reinforcement

Examples of shear reinforcement for flat plate
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ACI punching shear reinforcement details

Critical section —TP_— Critical section
through slab shear  ~<==pF=, outside slab shear
reinforcement S v reinforcement
(first line of J/ .
stirrup legs) —” S
,” i \\\
a2 -~ ! di2 N
- - 7’ P - - Y
',’ ,._' ] \\
g FTERTTS N
’ ! ! ' N
L ' . -
T : : K,
roy g : "
b 1 | ’
\\\\ .----41------. ’?’
\\ | ,’ —
\\ Y P
N — ’, d/2
Plan ™\ /
\\ ’I
N | 7’
TN /s’
d/2 M N 1| ’
- ‘ﬁ -t -
_‘Jb""_
A
s
r — —
Slab| + w*ld
»!_ [ " "
' VN = g
Elevation | < % d |=d2 s<d?2
Column

Interior Column

—— . :

Slab Lefeafea Critical section outside
edge \ ~ slab shear reinforcement

~
~
~

-~

o2
\\ X

O
L
'
'
'
L
1
L
>

.

LR L

- Critical section through
S slab shear reinforcement
’ (first line of stirrup legs)

di2} -

s e st

A Plan

Flavation

Edge Column

_ = = oo =



Waffle slab

wary

rib slab) is designed to decrease

the weight of traditional full

concrete slabs.

The system (also called two




Drawings of Waffle System
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Drawings of Waffle System
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