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Modelling of structures
N

* The precise calculation of the Iload-
bearing structures would be a very hard
task

* Therefore simplified model is analysed
instead of the real structure

* The basic requirements of this model are
the followings:
* |t should be simple to deal with it
* and sufficiently precise




Modelling steps
N

1. Mechanical model

+* Construction of the structural model:

*« Simplification are used in the mechanical model,
for example: a beam can be modeled by its
median, the supports can be modelled in points
or lines ' J

* Real loads are replaced by fictive loads

* The materials are idealized - for that purpose
material models are used (for example: linear E
elastic or non-linear elastic models)
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Modelling steps

2. Mathematical model
+* Determination of internal forces and deformations

# Pl. M=pxL2?/8 (relevant moment, w=5/384/p*L4/E/l (simply-
supported beam)

3. Determination and checking the requirements:
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Approximating design o

Sstructures

* Including disciplines:
* Conceptual plan
* Draft plan
* Building permit drawings
# Construction documentation

* Approximating design of
structural dimensions

+ Limitation of these calculations



Structural standards

* MSZ Hungarian Standard: until 31. 12. 2010.
* Lower safety level

* Eurocode MSZ-EN: from 01. 01. 2011.
* Higher safety level




Approximating design - Loads
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Approximating design - materials

V
Material Property MSZ EC
Reinforced Compression strength 14,5N/mm? 13,3N/mm?
concrete
C20/25
Modulus of elasticity 15000N/mm? 8500N/mm?
Steel (S235) | Compression strength 200N/mm? 235N/mm?2
Modulus of elasticity 206000N/mm? 200000N/mm?
Wood (C30) Compression strength 18-21N/mm? 14,15N/mm?
Bending strength 20-25N/mm? 18,5N/mm?2
Modulus of elasticity 10000N/mm?2 12000N/mm?2
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Columns, pillars

e

12622 #10/80

gl

+ RC columns:

400

+ Steel columns: A
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* Wood columns: £7 006 ~ 08) - £,
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Allowed deflection: “eng ~ 550

In the case of simply-supported beam: w =

Maximal bending moment: M =

max

Maximal stress from bending moment:
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Reinforced concrete beam
w

13,3 I

el g h~ 50-——-1=
+* Substitution: 8500 12,78

* In general: hmi B
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Steel beam

+ Substitution: h ~ 50

* In general: Pl (




Wood beam
“

8,61 l
A

* itution: h~ 50- -1
Substitution: 7 000 16,3
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Other cases

* Trusses: ha — ha —

+ Cantilevers: n ~ K

r
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* One-way slab:
* v=>0[20+0]25
# One-way slab (multispan)

* v=_0[25+0[30

* Two-way slab:
* v=0[25+0[30

* Mushroom slab:
* v =>0[25
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Other structures

h/L
3-50 1/20-1/30
6-60 1/35-1/50
8-75 1/10-1/15




Other structures
e m—

Structure type L — Span (m) h/L
Slab 5-50 1/15-1/40
prestressed
|
Walls (Ioaded in 5-30 1/5 -1/10
plane)

Shell 40-200 1/400 - 1/500




Other structures

10-70 1/25-1/35
10-90 1/15-1/20
20-120 1/15-1/30




Other structures
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Other structures
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\\ 40-120 1/30-1/50
L
H/L ~ 1/4-1/5\\
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5 AA‘A 1/1000-
"5 20-150
1/10000
E
H/L = 1/5-1/10 :
1/1000-
20-150
1/10000




Masonry structures

There are bricks with high
compression strength (f,=15MPa)

For example: Porotherm N+F,
YTONG P4

There are brick with lower
compression strength: (f,.=1oMPa)

For example: Porotherm HS-system,
YTONG P2

There is a minimal dimensions for
masonry columns

Load-bearing masonry walls:
v=25/30/38cm
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POROTHERM™E NWF
kUisd leherhordd J022520.8 18 16
AeDATWM'E
lolos: 9 3z
38x12.523.8
Habascsipiny 20 1’
Testsdrdsdg: BOJ s’
Uregtértagat SS% it
Cromagdias: E0 el ravar
POROTHEIMTO N F 2 T 16
Delsd teherhocdo 30x20x23.8
0.5 MmN 7
feles: 1.5 32
30292,5223 8
Hatarcsigony 16 Ly
Testsirisdg 200 kg'm’
Urogniviogar: 55% alan
Czomagelés: B0 dbvakyt
POROTHETM TS NoF
teherhordo falazoblovk | 25«07 5x23.0 — 18 7 1"t
sabarcsginy 13 U
TostsGrisey: 800 hp'
Geogléetogat: £5% s
Csomagalis: €0 aarapeat




Thank you for your attention!




