Calculation of fourside supported Slab

What do we need for the calculation?

1. Dimensions

2. Materials

3. Loads

What steps do we take for the calculation?

1. Characteristic Loads -> Design Loads

2. Calculation of Deformation

3. Design of Reinforcement



1. Dimensions

Supporting Spans
(e.g. middles of walls)

ground view 6)’ x-direction = short span

4 side support, openings
< 1.5 m, <1/4 of span
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h = height of slab

d = statical height




1. Dimensions
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2. Materials

Concrete:

C20/30 PC275 C-H o gk s

C25/35 PC300 R¢026 .... 5000
: N

C30/37 PC325 E = 32500 =

with professional use of average concrete,
for slabs concrete will never be critical part of design



2. Materials

Concrete:
C20/30 PC275 =

L- H 0 o(MJZ/«S
C25/35 PC300 _ . |
C30/37 PC325 L~ 32500 z

with professional use of average concrete,
for slabs concrete will never be critical part of design

Steel:
S500 -> fy = 460 N/mm2 (yield)
B500B fdy = fy/1.05
M
B500 f)"L - 435 -
mMmm

check your local steel quality



3. Loads

Concept of Design Loads (d)

In static calculation always check two basic topics:

a) Serviceability (d,ser)

-> Deformations
-> Cracks/Aesthetics
-> Vibrations, etc.

b) Structural Safety (d)

-> Calculation of required Reinforcement
-> Check of tensile/compession Pressures
-> Check of Settling



3. Loads

Concept of Design Loads (d)

In static calculation always check two basic topics:

a) Serviceability (d,ser)

-> Deformations
-> Cracks/Aesthetics
-> Vibrations, etc.
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b) Structural Safety (d)

-> Calculation of required Reinforcement
-> Check of tensile/compession Pressures

-> Check of Settling
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3. Loads

3a. Characteristic Loads

-> real and effective loads without any factors

Self Weight ¢

Dead Load a

Life Load n




3. Loads

3a. Characteristic Loads

-> real and effective loads without any factors

Self Weight ¢
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3. Loads

3b. Design Loads for Deformation

-> Security factors according codes (partly
reduction due to probability of appearance)

Self Weight g -> gd,ser: Factor 1,0

Dead Load a -> gd,ser. Factor 1,0

Life Load n  ->gd,ser. Factor 0,3



3. Loads

3b. Design Loads for Deformation

-> Security factors according codes (partly
reduction due to probability of appearance)

Self Weight g -> gd,ser: Factor 1,0

Dead Load a -> gd,ser. Factor 1,0

Life Load n  ->gd,ser. Factor 0,3
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3. Loads

3c. Design Loads for Structural Safety

-> Security factors according codes (Life Load
acting as main impact)

Self Weight g -> gd,ser: Factor 1,35

Dead Load a -> gd,ser. Factor 1,35

Life Load n  ->gd,ser. Factor 1,5



3. Loads

3c. Design Loads for Structural Safety

-> Security factors according codes (Life Load
acting as main impact)

Self Weight g -> gd,ser: Factor 1,35

Dead Load a -> gd,ser. Factor 1,35

Life Load n  ->gd,ser. Factor 1,5
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4. Czerny Table(s)

Austrian engineer who put the values for two
directional bearing slabs in tables

Tables have a range from 1:2 to 2:1 for span
ratios Ix/ly

There are more tha 20 different tables for all
kind of support cases and load distributions:
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4. Czerny Table(s)

Austrian engineer who put the values for two
directional bearing slabs in tables

Tables have a range from 1:2 to 2:1 for span
ratios Ix/ly

There are more tha 20 different tables for all
kind of support cases and load distributions:
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Czerny Tabel 2.2.1

evenly loaded, foursided, free rotating support
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evenly loaded, foursided, free rotating support
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4. Deformation

fel =

Pd,ser * Ix
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4. Deformation
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4. Deformation
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6. Reinforcement

6a. Bending Moments

2
P *Ix
M x/ly =

Czerny xvy
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6a. Bending Moments
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6. Reinforcement

6a. Bending Moments
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6. Reinforcement

6a. Bending Moments
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6. Reinforcement

6b. Minimum Reinforcement As,min

Asmin= 0,15% *d * 1'000
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6. Reinforcement

6b. Minimum Reinforcement As,min

Asmin= 0,15% *d * 1'000




6. Reinforcement

6¢. Required Reinforcement As,req

md*lO6

A sreq =
0,9*d*fdy




6. Reinforcement

6¢. Required Reinforcement As,req
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6. Reinforcement

6¢. Required Reinforcement As,req

md*lO6

A sreq =
0,9*d*fdy

10,4 - 10
/&)(."Ci 3 115 435 = 458 MM /M

> A min = LY
— # 1o s=150 L 0

8,3 10 .
’&7'*‘1 03115 435 182 ran /'“
<As mm"qu
—v g8 s=lw <




6. Reinforcement

6d. Design of Reinforcement
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Summary

1. Dimensions L x /@y A cL

2. Materials E F] d

3. Characteristic Loads J a N

4. Design Loads P ser FO‘.
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5. Calculation of Deformation

et

6. Design of Reinforcement
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