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Why, how, when?

2014
The Danish Government:
Political strategy for buildings
with DGNB
Vision for a Voluntary Sustainability
Class in the Building Code

2015
National LCA-tool LCAbyg launched
in April 2015 .
: inodution
Several publications to LLA ot Bulldings
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In brief

\\\\\\

= Developed by The Danish Building
Research Institute for the Danish
Transport, Construction and Housing
Authority

= National freely available tool =
developed for the Danish building —r—
sector - | R e e

= First version launched in April 2015 N " o

= New beta version in January 2019
with focus on early design stages

= QOver 3000 users, about 300-500 -
users each month g | I | [Ty
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It is being used

Use of LCAbyg
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CONDITIONS
Short time to develop a robust tool for
different users in Denmark
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Classical tool structure

Information about the
building

Building components

- Building construction
- Material production
- Material end of life

Operational energy
- Heating
- Electricity

User input

| Area, reference study
| period, building type

Amount, service life,
- type of data

Forecasting or static
data

Calculation tool

—

—

—

Life cycle stagesincluded
Al1-A3, B4, B6, C3-C4

Building components
Sorting of data into group
of components, material
types etc.

Calculation rules
Material amounts
(volume/mass),

replacements etc.

Databases

Okobau database for
building materials
Operational energy data

Results

Material quantities

Results in numbers

Selected figures for
analysis and
understanding
consequences of
building design and
choices of materials
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FOKUS in the tool development:
* Transparency
« Understand
 Learn
* Improve

«
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Comparing and choosing between alternatives

Project Help

Building | Building companents

Table structure Tree structure Database

| Operation. | _quantty | Resuts | Anaiysis | Repart | roject comparison |

Here you can add building companents in the project (Alternatively use the tree structure)

Building components

Type Building component Construction Quantity Unit molit alculated weigk =
1 ‘oundation Strip foundation Strip foundation (500 x 500 mm) 134m | 80.802 kg -
2 [¥istructure Concrete columns Concrete column (300 x 300 mm) 36m | 72778 kg |t_
3 |¥|Structure Concrete beams Concrete beam (300 x 750 mm) 360 m | 194,940 kg
4 [V]Storey partition Basement floor Basement flooring w/ EPS insulation (800 mm) 82m* [ 660.908 kg
5 [¥]Exterior wall Basement wall Basement wall w/ EPS insulation (750 mm) 330 m?* | 213.051 kg
6  [¥]Exterior wall End wall Exterior wall w/ mineral wool insulation and brickwork (50... s1sm* [ 291471 kg
7 | Exterior wall Light facade construction Light facade construction w/ steel and mineral wool insul... 624 m* [] 35354 kg -
« 1l »
Help ] Wove up J [ Move down | Delete row
Building products in construction: Strip foundation (500 x 500 mm)
Name Product stage End of life stage Quantity Unit factor Service life Calculated quantity I‘
1 Concrete C30/37 Concrete C30/37 Concrete C30/37, EOL 025 m*m 120 years 335
2 Steel, reinforcing steel Steel, reinforcing steel Empty waste process (for reinforcing steel etc.) 3 kg/m 120 years 402
; n »
Pt nen

Choose service life Show stage

Move up

B T B e = N S e e R r—

e e Comparison of alternatives

WY
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Quick overview of quantities and understand the massflow

Numbers in green are not added up in the total building sum (demoli

Here you can see the project by weight and quantity

4 Building components.
4 Building base
4 Foundation
4 Strip foundation
4 Strip foundation (500 x 50...
Concrete C30/37
Steel, reinforcing steel
4 Primary buildning components
4 Exterior wall
4 Basement wall

4 Basement wall wy EPS insu...
EPS insulation (Styrofoa...
Bitumen for waterproof...

Concrete C30/37
Steel, reinforcing steel
4 End wall

4 Exterior wall w/ mineral w...

Bricks, facing

Maortar masonry mortar..
Mineral wool, facade sy...

Concrete C30/37
Steel, reinforcing steel
4 Light facade construction

4 Lkt fnrndn conctatinn

Project Help
Buiding | Building | operation | quantty | Resuhts | Analysis | Report | Project comparison |
Quantity
Here you can see the project by weight and quantity
Description Filled in quantity Calculated quantity Weight Service life
4 Building components Total building - - 3.481.069 kg
& Building base Main group = - 80.802 kg
> Primary buildning components Main group = - 3.368.962 kg
& Completions Main group 5 = 30.863 kg
Installations Main group - - 442 kg
Project  Help
Buiding | Busding | Operaton | Quantty | Resutts | Anslyss | Report | Projea
Quantity

Description Filled in quantity
Total building -
Main group -
Type -
Building component 134m
Construction =
Building product 0,25 m*m
Building product 3kg/m
Main group -
Type -
Building companent 330 m*
Construction =
Building product 0,3 m*m?
Building product 0.5 kg/m?
Building product 0,26 m*/m?
Building product 14,3 kg/m?
Building companent 515 m*
Construction -
Building product 0,08 m*/m*
Building product 0,02 m*/m*
Building product 0,25 m*/m*
Building product 0,15 m*/m?
Building product 6 ka/m?
Building companent 624 m?

Canctetinn

Numbers In green are nat added up in the total building sum {demaltion)

Calculated quantity

Weight Service life
- 3481068 kg -
B0.802 kg =
£0.802 kg =]
80.802 kg -
80802 kg .
335m’ 20400 kg 120 &r
402 kg 402 kg 120 3r
- 3368962 kg S
539.876 kg -
= 213051 kg =
213.051 kg -
9m’ 2247 kg BO ar
165 kg 165 kg BO &r
858 m’ 205920 kg 120 &r
4719kg 4719kg 120 &r
- 291471k -
291471 kg -
4532 m’ BL576 kg 120 ar
103m* 15450 kg 120 &r
12875 m* 5955 kg B0 &r
77.25m* 185400 kg 120 &r
3090 kg 3,090 kg 120 4r
15354 kg - B
& 28284 b =
Help [ Hidean || showan
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Analysis with pre-defined figures

Project Heip

e e Tﬁa?“:hw-«lww\m Ko | et | rjed onpueen
[0 5t () | o Componests s, Opertin | Bakiog Components: Topes | 8ok Coeontc Stages | dkdng Compunents: Matial | Bakiog Corceests: i ¢ 1] T | I — P i)
- Life cycle stages = Materials
3 8 Wood, metals, minerals etc.
E
i 7|
a3 c4
‘1 Al1-A3 B4
g | sawe dagrom | | somutie | hewis i =] rodcnr (] Wy | [swesngon| | Sewuble || hesis [Py 7
Project Help E— Project Help
[P [Ty pre— ey e g p— ppp— matng | g corpuments | peron | cusreny | pests | Aoy | v-m\mm-u-n
£ s . e )] | ] st (D)
=== Hotspot - building components == ] Hotspot - bulldmg products
‘ % T ™ _ How much of the
o How much of the
total, here 85%
m total, here 99% i
:
Em o
i, Window, roof, external walls etc. H
;” 2
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[t | [somdugon| | somie | iew Bldngpodas <] Rass [Permiiper =
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Last but not least: Understanding WHEN, HOW MUCH and

WHY

Buldng | Buideg components | Operaton | Quastty | Ressts  Ansvss | Raport | Fromct comparisen

oa) | Operavon | sty Tpes | sukang sages | mussng Matwras
potestisl mpacts.of buiding

onyen | Tae

Embodied
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| bty | bukbog compunts | Cparmon | Guasny | memts | Aot | mapt | propec compansen

LBl pwrmien | e
ACTSTUANST PONITH ST IS ITpACTS O it
Ouagam | Tabe
o0 s A et
Cra et
——
P @] — Sy pasmon
wep | [swvesogom| | seveuvle el [Buidy =
e
0| — -
——y
g eanor
wae et
i
:
gl
L
»!{t
.
£

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
AALBORG UNIVERSITY COPENHAGEN

= Resty Totsl pomaized | oot GaP -



Whole life carbon assessment for an office building — an example

Replacements:

- Floor (15 years)

- Windows (30 years)

- Heatingsystem (30 years)
- Facade (30 years)

Replacements:

- Floor (15 years)

- Windows (30 years)

- Heatingsystem (30 years)
- Facade (30 years)

Production of
materials

(A1-A3)

_ | Not
Replacements: Replacements :
- Floor (15 years) - Roof (40 years) /l—,_ GWP-embodied reg u Iated

300

28%

200 GWP-building operation Reg u Iated

) /
(0]
72 A) 0] 10 20 30

Referenre <tudv nerjod (years)

A . » %

1. Productstage

GWP kg CO,-equivalents/m?

40 50 60 70 80

3.Usestage 4. End-of-life stage
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Consequences of using static versus forecasting
- and how results are presented!
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There is a large potential to reduce the embodied impacts

kg CO,-aekv/m?
800

700
600

< Lowest

500 270

Lowest

140 (-100) 400
300

Highest
00
440 >;m]

Highest
800

2 60 80 100

“: PN

1.Product stage 3. Use stage

4, End-of-life stage
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Our goals have been to:

= |Increase building designer’s awareness

= Let them understand where, in the building life cycle, reductions can
be achieved

= Significant to focus on simplifying the process 1., .;._

= Finding ways of communicating complex LCA results to the users ;. ;

= Perform comparisons of different construction solutions and material
uses within the tool.

= Developing predefined visualization of results that were believed to
qualify the designer to identify hotspots and to understand and
mitigate the major impacts throughout the building'’s life cycle.

= Encourage the user to shuffle around between the numerical results
and the figures in order to understand o

«
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