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Context w72 EBC €8)

The position of ST2 ,Aids and tools” and the interrelations to other ST's and results

The “Aids and tools” task
provides a link between
the Assessment methods

and Data & Databases.
. By harmonizing the

methods and data the
benchmarks can be set.

Case studies and surveys
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Targ et ANNEX 7 2 E B C

Why we need aids and tools?

The building designers and person involved into the planning process are
systematically guided through the design steps focusing on the following questions:

- How can the goal and scope of the LCA be linked with the design steps?

- How can the LCA inventory and the data involved in the LCA be organized?
- Which tools can be used?

- Which workflows can be used?

- How can design-related uncertainties be reduced in the workflow?

- How can LCA results be visualized, interpreted and communicated?

- The purpose is to provide support to the design decisions-makers during
the design process.
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Content ANNEX 72 EBC f.@

What can be found in the report and background reports?

» The definition of the design steps, the definition of the tasks in each design step
and an overview of the relevant milestones for performing LCA,;

 An overview of the systematic building decomposition methods and the
appropriate levels at each design step;

* An overview of the tools that can be used for LCA and a selection process for
choosing the right LCA tool;

« Strategies on how to reduce the design-related uncertainties;

* An overview of the visualisation of the LCA results and which are appropriate in
the selected design steps.

« The purposeis to provide support to the design decisions-makers
during the design process.
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Integration into design process mnex 79 EBC o8)

Definiton of the design steps

Detailed design Management

Early design

T i P s o e

Design
step
definition

'Dbjectwes

Milestones o @ @ @ @

LOD

The stakeholders involved into the planning process should be
aware what decisions should be made at which design step

The design steps are following RIBA's recommendations
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Integration Iinto design process mnex 79 EBC 48)

Systematic building decomposition

In principle, an assessment method must
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oezzaoritce L1t 1 be applicable across every design step.

Therefore, it is important to disaggregate
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Soust-Verdaguer et al. 2022 (in press)
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Choosing the right tool mnex 79 EBC 48)

Selection procedure for tools

Suggested Tool

A selection process was developed to
D}T S E— choose the most appropriate tool for each
i design step.

Preferences for building
design

The criteria that was observed:

| / o Input/Output N
: /’@ . usab!llty, |
Tool type selection * functional |ty,
3 TAT - interoperability and
| Use/User Identification « compliance of currently available LCA tools

e

Procedure for tools’ identification from toolset
Di Bari et al. 2022
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Handling of uncertainties mnex 79 EBC 48)

Typology of sources

Decreasing uncertainty related to LCA Decreasing uncertainty related to design variability U nCertal ntles In r9|at|0n to

(not influenced by designer) (influenced by designer)

. : « LCA-method in use
« Data quality

_ | - Design variability
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: 1 . T T The focus in this part were
Overall resulting the dESIgn-I‘E|ated

v final uncertainty ¥

v Region//sector-spe cific LOD 400 ' ; u n Ce rtal ntl eS

foreground data + cut

Count ry-specific ; N ) 5 fi g
rEmEosE et Erea off + dynamic modelling Structural system defined i
¥ + dynamic vs static +2 envelope options +
Average European madeling 25:3‘ provision set (LOD Structural system defined
foregroung data + diff ' +diff. enve lope options +
allocation criteria + 2 options for energy
dynamic vs static provision (LOD 200)
modelling
Background report Uncertainty 2022
.
Technology Collaboration Programme 8

by 1I2Q



Handling of uncertainties mnex 79 EBC o8)

Two possible approaches how to handle uncertainties during the design process

Strategy 1: Project development strategy

/ / Definition of the Definition of the elements Definition of the materials as planned-uncertainties Definition of materials as Definition of materials as Definition of the RSL of
element groups (main element material reported according to the granularity of the data build-uncertainties build-uncertainties materialsuncertainties
defined) + Definition of reduced to the minimum reported reduced to connected to the
the sub-elements the minimum RSL scenario

uncertainties reported
according to the
granularity of the data

Strategy 2: Optimization

/ Identification of the most Optimization Optimization of the Optimization of the parameters/elements that were No uncertainties reported No uncertainties reported No uncertainties reported
important Identifikation of the most parameters/elements defined as the most relevant
important parameters that were defined as

the most relevant

Two different strategies are proposed how to reduce the unceratinties during the
design process:

 Project development strategy (reduce the uncertainty by the evlolution of the
available data

« Optimization strategy (identification of the most important materials/components
and their optimization in the beginning of the design)
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Vizualization of the results

Selection procedure of different visualization types

LCA goals

Amount of information

p

Identification of
hotspots

______

Comparison of
design options

__________________

__________

_____

Correlation,
uncertainty, and
sensitivity analysis

S

Benchmarking

T s TN H
Spatial [ , [ ,
L . [ i Number of
dIStrIbUtIon . I .................. : Ob]eCts
T I YT T Ty w ———
empora I A 1 1 | Few |
=mpora A | i R
distribution i i | | " Many (>100)

_____

_____

Hollber et al. 2021
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A selection process was developed to
choose the most appropriate visualization
type for the results

A distinction was made based on the LCA
goals set for the project

* Hotspots

 Comparison

« Correlation, uncertainty and sensitivity
 Benchmarking

« Spatial distribution

« Temporal distribution
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Summary

Key message

« The environmental impacts of the building should be followed and reduced
throughout the design process.

« Aset of guidelines is developed to provide outlook and recommendations
related to the integration of the LCA into design process and design tools to
support the stakeholders involved in the building design process.

* The set of guidelines is systematically answering questions:
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when and for what purpose will the LCA be conducted
how to prepare the information about the building
which work-flows and tools should be used

which visualization and communication to use

for whom and for what is the LCA needed
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Main results ANNEX 7 9 EBC@

available from spring 2023

Guidelines for design decision-makers

The Design Decision Table

Target groups

» Clients/Users

» Building designers

« Sustainability assessment and certification experts/Consultants/Auditors
 BIM Managers

» Contractors/Service providers

* Project commissioners/Authority/Policy makers
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Main results ANNEX 7 9 EBCQ

available from spring 2023

Early design Detaileddesign % Management

The Design Decision Table El == 0= 1= 2= 3= 4=~ 55- 4. 7= 8
Part 1

. —— ) ® @ ®
Design steps

(8

A Clarify the need for the Build less: Optimize the building Optimize the design of O of Coordi i ased about impacts
building Reduce area built shape design to reduce the
as much as possible envelope. of the building systems)
. . impacts
O b e C t I Ve S Is a new building needed? Reduction or optimization Integration of passive Integration of passive Can| reduce or optimi: bodied and i building impacts? Can the materials to be
of the built area to and i design and i design demolished be reused/

Can an existing buildi the mini strategies in the design strategies in the design recycled/upcycled/
transformed/retrofitt of the building volumes of the building envelope downcycled?

.
Milestones o
Can | reduce or optimize Which materials and
I the S
O D S in the building? enable to minimize

transports,
£ waste generation,
. . 2 constructionand
Important considerations - e
E
o
‘€ Wh Designers Designers Designers Designers Designers Designers Designers Designers Designers
ot the (architect and engineer) (architect and engineer) (architect ngineer) gineer) ngineer) (architect and engineer) (architect and engineer) (architect and engineer) (architect and engineer)
S ta k e h O | d e rS = i t Client Client Client Client Client Client Client Client Client
b7} stakeholders? C
c Key role d nd d d d
é at the stage BIM manager BIM manager management systems
- Contractor Contractor Contractor
Information neede e
Definition of the dith Definition of the Definition of the buildi idi
n r 1! material quantities and BIM model verified)
u r p O S e O e c (material quantities and
the LCA BIM model verified)
what if scenario
assessment comparison
Purpose of LCA Identify the baseline scenario design of the C and Compare/determinate
reduce the building's environmental impacts the potential of reuse
To optimize the ilt surf: i T i i and and
(especially in residential buildings) macro components recycling of the building
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Main results ANNEX 72

available from spring 2023

A Setting and identifying the Verify the surfaces and Verify ildir aterial Verify the material estimations (including technical Labeling or certification of Tracking the certified Identify potential re-use
target impacts based on y with the with the target or benchmarks impacts. equipment, installations) with the traget or benchmarks the building impacts impacts values along the or valorization of the
the building program, target estimated impacts. Re-define or adjust the design. impacts, befor/after construction, building life cycles in the building elements and
typology, country, etc. Re-define or adjust the Re-define or adjust the design. considering the real maintenance, repair, materials.

design. materials and process of refurbishment and Consider the building as

The Design Decision Table B EEE o
Part 2 R | T ——— i

used Product
Generic specifi-
material material
data data
______________________ >
.
[ask of the deS|g| | Stages B Pt et e
r / / Definition of the Definition of the el Definif the materials as planned-uncertainties Definition of materials as Definition of materials as Definition of the RSL of
- y element groups (main element material reported according to the granularity of the data build-uncertainties build-uncertainties materialsuncertainties
defined) + Definition of reduced to the minimum reported reduced to connected to the
ecomposition levels to be use .
uncertainties reported
- according to the
granularity of the data
fools (BIM) —
/ Identification of the most. Optimization Optimization of the Optimization of the that were No uncertainties reported No uncertainties reported No uncertainties reported
. . important ifikation of the most defined as the most relevant
important parameters that were defined as
the most relevant
. . .
- How can BIM Enables to obtain a systematic quantity take-off from the Enables to obtain a systematic component quantity Enables to obtail ic material take-off Enables to obtain a ic material quantity take-off built BIM model.
help/improve BIM model. take-off for the BIM model. from the BIM model.
the LCA during
the deign Allows t i update of the el it i Allows te i ipd: f the. quantities Allows t i ipd f the ial i
process? if the design is modified. extraction, if the design is modified. if the design is modified.
Allows to use the same BIM model for different purpose that can faciliate the LCA application during the design process, Allows to use the same BIM model for different purpose Allows t Allows to update of the material 3
suchas energy i imization, etc. that can faciliate the LCA application during the detail update of the material if the design is modified during the use phase.
design process, such as technical equi d ion, if the design is
i ions desi| etc. modified before the
construction.
Allows to use the same Allows to use the same BIM model for different purpose
BIM model for different that can facilitate the LCA application during the
purpose that can facilitate  operational phases (repair, refurbishment, replacement).
the LCA lication during. It ble the d: nge with the digital logbook,
It can enable the data building and material passport, energy performance
exchange with the digital certificate, digital twins, etc.

permit, digital twins, etc.

Purpose: Purpose: Purpose:
Identification of hotspots ‘Comparison of design options Temporal distribution
Comparison of design options Correlation, uncertainties and sensitivity analysis Spatial distribution
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ANNEX 79 EBC @

Thank you!

All the reports and background reports and the Design decision table will be available from spring 2023
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