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Krachtswerking
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Krachtswerking
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Normaalkrachten A
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Buigend moment
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Dimensionering
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Pont du gard, Frankrijk
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Pantheon, Rome
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INTRODUCTIE

Notre Dame, Parijs

PARIS: NOTRE DAME
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Sagrada Familia van Gaudi, Barcelona
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Manantiales restaurant van Candela, Xocholmico
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Tankstation van Isler, Deitingen
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Sidney Opera van Utzon, Sidney
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FEM
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Vorm FEM
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FILMPJE, te groot voor upload
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“How can analytical relations and structural analogies be
used to create a parametric calculation tool, tu be used to
calculate and design shells and thin plate structures?”
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Concreet; wat is de verhouding tussen normaalkrachten en
buigende momenten in gebogen balken en boogconstructies?
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Analogie met kettingen

P5 - Niels van Dijk 1361201 Graphic statics in arches and beams



[HEORIE 25/69

P5 - Niels van Dijk 1361201 Graphic statics in arches and beams



S|||)E 26/69

P5 - Niels van Dijk 1361201 Graphic statics in arches and beams



[HEORIE 27/69

P5 - Niels van Dijk 1361201 Graphic statics in arches and beams



28/69

P5 - Niels van Dijk

1361201

o,
o,
°
3
L
°
\
‘
\ 3
*
°
o,
)
°
o,
o,
°
3
.
LS
L3
.
‘
.
L3
‘
°
o,
£
LS
o,
o,
°
L3
\
3
mmm ------------------‘------
L3
*
LS
\
L 3
4
&
&
&
&
'0
NN EEEEEEEEEEEEEEEA R .
5.
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
4
&
&
&
&
&
'0
g
&
4
4
&
&
'0
24

Graphic statics in arches and beams



29/69

P5 - Niels van Dijk

1361201

Graphic statics in arches and beams



30/69

P5 - Niels van Dijk

1361201

Graphic statics in arches and beams



[HEORIE 31/69

P5 - Niels van Dijk 1361201 Graphic statics in arches and beams



[HEORIE 32/69

P5 - Niels van Dijk 1361201 Graphic statics in arches and beams



[HEORIE 33/69

- Pierre-Louis Moreau de Maupertius (1698-1759)

- Principe van minste energie

“Nature is thrifty in all its actions”

- Krachten + eigenschappen van de balk
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Minste energie -> goede evenwicht
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Krachten relateren

Structure
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e ey 2
gg(x) = f -5
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Valideren antwoorden
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Geprojecteerde belasting Eigen gewicht

15 kM

P5 - Niels van Dijk 1361201 Graphic statics in arches and beams



T

TN

) Boontirg VE s et {19 st e

P5 - Niels van Dijk 1361201 Graphic statics in arches and beams




METHODE 55/69

A JE R A A B A A

P5 - Niels van Dijk 1361201 Graphic statics in arches and beams



| METHODE 56/69 |

P5 - Niels van Dijk 1361201 Graphic statics in arches and beams



METHODE 57/69

Ble Ede Yww [ueve Jerfece Sghd  Mech Dvmerpen  Jeeform Tool  Ansbe Bende  Paneis  Help
| 16 cutves BIoHd 1 SHBTSN
1

Icﬂ'—".

senieen — S ——
DeEadfxb0~0+20HR2 M-« 0.0%90009 8L,

SSRDAEAS @
rimok FihS 0

P5 - Niels van Dijk 1361201 Graphic statics in arches and beams



58/69

P5 - Niels van Dijk

1361201

Ble Ede Yww [ueve Jerfece Sghd  Mech Dvmerpen  Jeeform Tool  Ansbe Bende  Paneis  Help
| 16 cutves BIoHd 1 SHBTSN
1

Icﬂ'—".

DeEadfxb0~0+20HR2 M-« 0.0%90009 8L,

SSRDAEAS @
rimok FihS 0

Shape # H [N] Vi[N] V. [N] Mirax Mimin Compl. Ewx (x1079)

[Nm] [Nm]

8639 2774 -2146

G3A 2749 8639

Graphic statics in arches and beams



59/69

- Afrondingsfouten
- Discrete belasting

- Gemiddelde krachten
over de boog
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- Symetrische constructies
- Oplegging op een lijn

- Met de hand antwoord zoeken

- Verschillende modellen
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Asymetrische constructies
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Wiskundige oplossing
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Oplossing in tekeningen
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Twee variabelen
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Een variabele
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- Snel inzicht krijgen in krachten in constructies

- Snel feedback op je vorm

P5 - Niels van Dijk 1361201 Graphic statics in arches and beams



_ RESUILTAAT 67/69

FILMPJE, te groot voor upload
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- Visueel EN numeriek feedback
- Snel en flexibel

- Oppervlaktes in plaats van energie
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- Toevoegen van vervormingen
- Flexibiliteit vergroten

- Stap naar schalen maken
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