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1. Introduction

EN 1992-1-1 (2004)
• Strut-and-tie oriented

(D-regions)
• 4 pages
• Rules on strut, ties and 

nodes
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1. Introduction

Reasons for change [BD FprEN 1992-1-1:2023]

EN1992-1-1:2004 was inspired in Schlaich’s approach to D-regions (1980s). Since then, many advances 
have been consolidated:

• analogies of strut-and-tie models with the stress field method 
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1. Introduction

Reasons for change [BD FprEN 1992-1-1:2023]

EN1992-1-1:2004 was inspired in Schlaich’s approach to D-regions (1980s). Since then, many advances 
have been consolidated:

• analogies of strut-and-tie models with the stress field method 
• explicit consideration of the strain state in the calculation of efficiency factors 
• integration of strut-and-tie models and stress fields within automated design procedures and 

consistency with design of B-regions 

Revision of EN1992-1-1:2004 was based on updated
state-of-the-art presented in Bulletin 100 of fib
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1. Introduction

FprEN 1992-1-1 (2023)
• Strut-and-tie and stress 

fields oriented
• 9 pages
• Possibility to develop strut-

and-tie models and/or
stress fields consistently

• Consistent rules with shear
design

• Methods to develop
equilibrium based strut-
and-tie models, rigid-plastic
stress fields and more
advanced (compatible) 
stress fields
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2. Strut-and-tie and stress fields models

Ritter (1899)
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2. Strut-and-tie and stress fields models

Drucker (1961)
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2. Strut-and-tie and stress fields models

<
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2. Strut-and-tie and stress fields models

<

<
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3. Compression fields and struts

Action:

Muttoni et al.  (2011)
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3. Compression fields and struts

Action:

Resistance:

Plastic strength
(Muttoni, 1990)

Compression softening
(Robinson and Démorieux, 1962)

(Vecchio and Collins, 1986)
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3. Compression fields and struts

Action:

Resistance:
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3. Compression fields and struts

Action:

Resistance:
εx ≈ εyield / 2 ≈ 0.001

(but εx might have other values 
for panels with for instance 
uniform strain level)

εyield 

εx
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3. Compression fields and struts

Action:

Resistance:
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4. Nodal regions

CCC

No need for detailed checks, ν
is governed by strut conditions
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4. Nodal regions

CCC CCT
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4. Nodal regions

CTT
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4. Nodal regions

CTT TTT
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5. Example of application

• Existing school at Lausanne 
(Switzerland)

• Refurbishment works, 
including a new courtyard

• Engineer: Antonio Garcia 
(Muttoni et Fernández, 
ingénieurs conseils SA)
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5. Example of application
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5. Example of application

• Span length L = 12.1 m

• Main girders b = 50 cm

• Unusual shape of the support

• Heavily reinforced in bending

• How to approach a suitable detailing 
for the  support region?
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5. Example of application
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5. Example of application
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Thank you for your attention

Miguel Fernández Ruiz
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2. Strut-and-tie and stress fields models

• Minimum reinforcement amount for crack control

• Reinforcement: ductility class B or C

Campana et al. (2008) Rupf et al.  (2012)
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5. Special cases

Spreading of concentrated forces Forces at edges of walls
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1. <Name of Item 1>

LEVEL 1:
• LEVEL 2

• LEVEL 3

LEVEL 1:
• LEVEL 2

• LEVEL 3

LEVEL 1:
• ...
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