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fib-Hungarian Group - Budaest 06th of April of 2018



By o,

13

R et e — ! :
A - C;_","HI.IM

T s eOEER W A S

A AT




fib-Hungarian Group Budapest 06th of April of 2018



0O 100 200 300 400 500 pies
M‘
0 50 100 metros

Planta
(a la misma escala)

San Pedro
fib-Hungarian Group Budapest 06th of April of 2018



b Bt M-

Ramischer Beton mif leic
Tuifor en und Bims
{ Rohdichle 1,35)

shen und Ziegelsohil

fichte 1.50)

Tuffbrocken und Ziegelspiit :
{ Bohdichte 1,60

|I | |l
( I| Il
|
|
il

A

Rémischer Beton mit
Travertinbrocken

fib-Hungarian Group Budapest 06th of April of 2018



13,5 KN/m

‘Tl

22.5°

‘NOFHINVd WOY

Line of thrust for Model 1
max. eccentricity: 1,07 m

Line of thrust for Model 2
max. eccentricity: 0,57 m

Center of gravity curve
of the Pantheon

fib-Hungarian Group Budapest 06th of April of 2018



ROBERT MAILLART (1872-1940)

N
N
s
g

o FWGES(FOWTS OF ZERO MIMENT)

UNIFORM LOAD

oL L UL L LY
J:\v SUPPCRT

SRR

Budapest 06th of April of 2018



EDUARDO TORROJA (1899-1961)

FIRST REVISION

SECOND REYISION

FINAL REVISION

fib-Hungarian Group Budapest 06th of April of 2018



EUGENE FREYSSINET (1879-1962)

fib-Hungarian Group

s
,//j} NH 11t
./f r//////‘// i”///)}?’“"!

mu i i e

g i m“” g HL”
'I'I’I‘I‘!'H oy l[é ,ﬁlifrltl !’Ilil
L8 iy

Budapest 06th of April of 2018



PIER LUIGI NERVI (1891-1979)

= et - - =

fib-Hungarian Group

Budapest 06th of April of 2018



OLAV OLSEN (1913-1998)

it il
L. v ma {""tﬁt'ﬂﬁ\ﬂm .,,“ s e ok

fib-Hungarian Group



SERVICE LIFE

vida atil
B e an o R Y T p e ot - S ey

fib-Hungarian Group Budapest 06th of April of 2018



Desenvolvimento Sustentavel atendende as necessidades presentes
sem comprometer as necssidades das geracoes futuras.

Our Common Future or Brundtland Report, 1987

-

4 IGr'o‘_l'—l_lqr'l_em Brundland was our
_..~minister of environment (1974-79).
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CONCEPTUAL DESIGN

fib Model Code
for Concrete Structures
2010
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Preface

Notations

PART I: PRINCIPLES

PART Il: DESIGN INPUT DATA
PART lll: DESIGN

7. Design

7.1 Conceptual design

7.2 Structural analysis and dimensioning

7.3 Verification of structural safety (ULS) for predominantly
static loading

7.4 Verification of structural safety (ULS) for non-static loading
7.5 Verification of structural safety (ULS) for extreme thermal
conditions

7.6 Verification of serviceability (SLS) of RC and PC structures
7.7 Verification of safety and serviceability of FRC structures
7.8 Verifications of limit states associated with durability

7.9 Verification of robustness

7.10 Verification of sustainability

7.11 Verifications assisted by numerical simulations

7.12 Verifications assisted by testing

7.13 Detailing

PART VI: CONSTRUCTION

—PART\V:—GCONSERVARION-AN-DISMANTLEMENT
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CONCEPTUAL DESIGN: GENERAL PROCESS
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Conceptual Design in New Structures
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. Cases of study

Viaduct over the River Tajufia
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4 Cases of study
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. Cases of study
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. Cases of study

Viaduct over the River Tajuiia
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. Cases of study

Viaduct over the River Tajuia
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. Cases of study

Viaduct over the River Tajuiia
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. Cases of study

Viaduct over the River Tajuiia
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. Cases of study
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. Cases of study
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Zaragoza Expo 2008. Pavilion Bridge
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Zaragoza Expo 2008. Pavilion Bridge.
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Zaragoza Expo 2008. Pavilion Bridge
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Zaragoza Expo 2008. Pavilion Bridge. Details
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. Strengths and weaknesses of structural engineering and its relation with conceptual design

Zaragoza Expo 2008. Pavilion Bridge. Structural Project
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. Zaragoza Expo 2008. Pavilion Bridge (Spain). Construction Process: Launching
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. Zaragoza Expo 2008. Pavilion Bridge (Spain). Construction Process: Launching




. Zaragoza Expo 2008. Pavilion Bridge (Spain).
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Conceptual Design in Exiting Structures

Decision for
construction

Design

[ Construction J
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VIADUCT OF LOS SANTOS
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Assessment is a verification of a capability of the structure.

= Bearing capacity
= Durability conditions
=  Remaining service life

u Etc.
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=  Assessment is not part of the Conceptual Design process

= |tis an essential input for Conceptual Design of Excising Structures

= |t has to be carried out before to the Conceptual Design process

= Conceptual Design is the process to find the way to manage, minimize,

mitigate, etc. the assessment results
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VIADUCT OF LOS SANTOS
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1 2
EYAND1 BVANDZ SVANDI sVAND4 EVANDS
WPIAT WPILAZ  CPRAY  NPLAZ

0.2
0.1

00

0,001

1T 11 1M 2T 21 20 3T 3 3M 4T 4 4 5T & BM PIS Pl P25 P21 P15 Pil P43 P4
POINTS

fib-Hungarian Group Budapest 06th of April of 2018



VIADUCT OF LOS SANTOS
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VIADUCT OF LOS SANTOS
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PROBABILISTIC APPROACH TO REBAR CORROSION. REFERENCE: FIB MODEL CODE FOR SERVICE LIFE DESIGN

PROBABILITY OF FAILURE
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Montecarlo method

C(AJS)b
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«  Montecarlo simulation data = Equality line
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Cs [kg/m?]

Probability
of failure
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VIADUCT OF LOS SANTOS
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VIADUCT OF LOS SANTOS
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VIADUCT OF LOS SANTOS

DESVAGR WTERVEDIO DESYHODR INTERNEDD S DE PILA
5670 1655
3
[IYresYs praae 21244 1r I
S ————— —
PR = S ; .
DESVAOR TFO Ti
B RODZAOORES

1500

External prestressing
fib-Hungarian Group

Budapest 06th of April of 2018



VIADUCT OF LOS SANTOS
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VIADUCT OF LOS SANTOS

Execution of the inner web
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VIADUCT OF LOS SANTOS
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VIADUCT OF LOS SANTOS
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VIADUCT OF LOS SANTOS
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VIADUCT OF LOS SANTOS

Execution of the steel structure under the existing superstructure
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VIADUCT OF LOS SANTOS
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VIADUCT OF LOS SANTOS
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RANDE CABLE-STAYED BRIDGE
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RANDE CABLE-STAYED BRIDGE
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RANDE CABLE-STAYED BRIDGE POSSIBILITIES TO IMPROVE THE CAPACITY OF EXISTING STRUCTURE
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Widening the existing structure
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WORKS CARRIED OUT IN THE SUPERSTRUCTURE

RANDE CABLE-STAYED BRIDGE
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RANDE CABLE-STAYED BRIDGE POSSIBILITIES TO IMPROVE THE CAPACITY OF EXISTING STRUCTURE

Widening of the Existing Structures
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RANDE CABLE-STAYED BRIDGE SOLUTIONS THAT ARE PARALLEL TO EXISTING BRIDGE
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RANDE CABLE-STAYED BRIDGE TRAVELERS
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Conceptual Design in Dismantled Structures
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FINAL CONSIDERATIONS APOLLODORUS OF DAMASCUS
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FINAL CONSIDERATIONS EDUARDO TORROJA (1899-1961)
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Students of the School of Civil Engineering of the Technical University of Madrid during the presentation of the class

assignment of the subject Structural Typology, created by Torroja
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FINAL CONSIDERATIONS THE VALUE OF HISTORY IN OTHER PROFESSIONS

El Panteén

Lo pades delfambor il dico: =1

alcanzan 6m de espescr.

Lo el
insenados en s pared ayudana
disribuirel peso dela cdpula

fib-Hungarian Group Budapest 06th of April of 2018



“Engineering is the art of modeling materials we do not wholly
understand, into shapes we cannot precisely analyse, so as to
withstand forces we cannot properly assess, in such a way that the
public at large has not reason to suspect the extent of our ignorance.

)

President of the Institution of Civil Engineers 1946

What we k-now

What we realise that
we do not know

What we do not
even realise that we

/ do not know




Mechanical models vs. empirical equations, the case of shear in

members without transverse reinforcement
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