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Sustainability related to structural concrete —

main effecting parameters

sustainability

m service life

m environmental impact (mainly CO,)

m performance

<L

sustainability ~

service life - performance

Harald S. Muller — Workshop on fib Model Code 2020 / Green Concrete — Rome, 2 Sept 2022

by Harald S. Mdller

wWww.smp-ing.de



Sustainability of structural concrete

service life performance

m increase performance by

m concretes with increased strength
and durability

= Mmaterials with additional
functionality

m improve resilience

LE 5% BFP

m increase service life by
= adequate service life design
= Mmonitoring and structural inspection
= adequate rehabilitation work

m keep structure attractive to user
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service life - performance

sustainability ~

environmental impact

green concretes

m use of raw materials with reduced eco-impact, e.g. composite cements, recycled concrete
m development of concretes with reduced binder and/or cement clinker content

m development of environmentally friendly production and building techniques

by Harald S. Muller
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Why FRC structural solutions should be more sustainable
C wiy than conventional RC ones?

PO i R e o
- less concrete > £ R B
- less steel / ! 2 m B
- smaller crack widths J l I I [
- stiffer response at SLS - 4

- more durable in relation to fatigue loads

- more 'ductile

- larger specific toughness

- more robust with reference to
unexpected load conditions (more
resilient)

- lower amount of human workmanship

- higher costs in recycling if steel has to be
separated by concrete

(by Voo/Foster,
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The building process tomorrow
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by N. Banthia



Digital Innovation: Horizontal Integration

CEB-FIP
Health
Healthcare Q Jakes ) Utilities
Insurance
:
Driverless
Cars
TV on Demand Entertain-
-turi n‘r
Room o i
3D Hospitality
@ Printing okl @
by N. Banthia

Boundaries are Blurring



In the DIGITAL AGE, Construction
Sector Remains Vertically Rt et
Integrated

Computer
Sciences

= Algorithms

= Models

= Systems

= Networks

= Data
Security
Performance
Robustness

Horizontal Integration by N. Banthia
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P2: Smart technologies for safety and security

stainless steel nets

(d;) forming of cubes with
different amounts of grapbhite

Univ. di Perugia
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1. the sensor placed inside a specimen subjected to

shrinkage should give a stable nil output;

2. the sensor placed inside a specimen subjected to
constant stress should give a constant output
equal to the one achieved during short term load

test at the same stress level.
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2. Future envisioned by Model Code 2020

2.3 Multi-cycle concrete structure

Raw materials

Circular Economy

v

Material
transformation

v T
Consolis

Components
fabrication

Recycling
v

Product
assembly

Remanu-
facturing

v

Distribution

by A. Kasuga

~ _CEB-=FIP

TG1.5 meeting in Oslo / 14 June 2022
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A AN AVATAS

. WANVANN

Methods of construction have surprisingly barely evolved (Photo: © Tom Mundy, ETH Zirich).
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UHPFRC for precast
wind tower tubular
shafts

Ecoventia
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fR [MPa]

T ® R1(0,5) R2 (1,5) R3 (2,5) R4 (3.5)

_ .;..

by J.C. Lancha




To design with Concrete Zero-CO,

emission
2 lﬂﬁ SHORT PROJECT NOTE

Takubogawa Bridge by A. KQSUQO
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FIGURE 2 Drawings | | ] 7/24




5th fib Congress / Melbourne / 10 October 2018

Retrofitting (Special Case) CEB-FIP

18/24




UHPC-BEAM AS STRUCTURAL PRODUCT FOR SHEAR STRENGTHENING OF
BRIDGES (CoBeam)

Dr. Hermann Weiher
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bridge girder/web —_—
external post-tensioning bar —~——_ |~ B

UHPC-truss/traverse

/ anchorage of bar in cap . "f/", )
\qji}j@

Figure 1 — UHPC truss

405,

prepare top mstall pt bar install UHPC-traverse simultaneous corrosion
anchorages from top from bottom stressing with jacks protection

Figure 2 — UHPC truss — installation sequence 19/24




Isarbriicke Bad T6lz
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Figure 13 — installation of top anchorage and mortar for UHPC-truss contact to girder 20/24
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ENERGY CONSUMPTION OF BUILDINGS
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CEB-FIH

wi)ﬂpanel for energy retrofitting exposed to environmental thermal actions
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EASEE — monitoring of the Italian demo building

CEB-FIH
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TRE ) Wi)ﬂpanel for energy retrofitting exposed to environmental thermal actions
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Thank you
for

your aftention!

New Nervi laboratory hil\]
at Politecnico di Milar

PROJECT

What to demolish,
what 1o
redevelop?
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