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Sustainable Design with Respect to LCA 
Using Parametric Design and BIM Tools

LCA
BIM



Life Cycle Assessment

• Method to quantify the environmental impacts of a 
process or product during its life cycle

• Used in AEC industry since 1990s



Why?

• To better integrate LCA in the design process from the 
early stages to the end of it.

• Render LCA a decision making tool.

• Reduce design cost

• Minimize environmental impacts



Buildings and the Environment

30-40% of energy consumption in Europe

40-50% of Greenhouse gas globally



LCA in Construction 
Common Practice

• GaBi, SimaPro, etc.
- Time consuming

- Cost

+ Detailed & Accurate

• DGNB tool, custom excel sheets
+ Simplified

+ Easy to use

- Time consuming (QTO)

• LCAbyg
+ Simple  and easy to use

- Time consuming (QTO)



LCA Integration in BIM

• Automatic QTO

• Instant preparation of results

• Instant update after changes are made

• Visual representation of impacts

• Time saving



LCA Integration in BIM

A joint development project from
KT Innovations, thinkstep, and Autodesk.
©  2016 KT Innovations



LCA Integration in BIM

- Cost

- American datasets

- Time
- Manual material matching

- QTO issues?
- Frames (length)
- Door panels (thickness, area)
- Studs, skeletons, non modelled elements

- New Datasets?

- Generic Models



The Integrated Dynamic Model 
Approach

Negendahl 2015



The Integrated Dynamic Model 
Approach

Database



Excel + Dynamo + Revit

Impacts / m3

Impacts / m2



Life Cycle Impacts Database



Life Cycle Impacts Database

Revit Material Library Excel LCI Database



Classification System

BIM7AA encoding system

BIM7AA_Text
Example: 213_Wall A_600mm

Exterior Wall

• Results grouping

• Location reading (exterior, interior)



Dynamo Script



Information Take-Off

• Types’ materials

• Types’ BIM7AA code

• Types’ function (exterior, interior)

• Materials’ area

• Materials’ volume

• Materials’ name

• Materials’ location (core, in, out)

• Excl. BIM7AA > 50



Information Take-Off



Impacts calculation

for every family type:

for every material of this family type:

if functional unit = m2, then:

impacts = area * database impacts per m2

else:

impacts = volume * database impacts per m3



Materials’ Life Time Estimation and 
Maintenance LCI

Revit Family Layers 

Datasets’ Life Expectancy



Materials’ Life Time Estimation and 
Maintenance LCI

Type’s function (exterior, interior)

Material’s location (core, in, out)



Paints’ LCI

- Element property

- Time consuming

- Visually integrated in materials

- Painted or not?

- Name Convention?



Paints’ LCI

- Element property

- Time consuming

- Visually integrated in materials

- Painted or not?

- Name Convention?

if material’s name contains “Paint”, then:

paint’s area = material’s area

if material is placed exterior, then

paint type = generic exterior

else, if material is placed interior, then

paint type = generic interior

if material = wooden material

paint type = generic lacquer



Energy Use Impacts

LCI = kWh * impacts per kWh



Energy Use Impacts
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LCI = kWh * impacts per kWh*reducing factor



Results

• Analytical

• Visual



Analytical Results



Analytical Results
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Analytical Results



Analytical Results



Analytical Results



Visual Representation of Results



Evaluation

- Intgrated Dynamic model

- LCAbyg

- Tally



Evaluation

- Integrated Dynamic model

- LCAbyg

- Tally

- Accuracy

- Time



Evaluation

GWP (kg CO2 Eq.) Deviation

Dynamic model 1,38E+06 -

LCAbyg 1,44E+06 +4%

Tally 2,84E+06 +51%



Evaluation

Time Scale

Dynamic model Seconds

LCAbyg Hours-Days

Tally Hours



Conclusion

- LCA integration in BIM, achieved

- Dynamic model – Decision making tool

- Fast assessments

- Detailed results(LC stage, category, type, material)

- Hotspot analysis

- Visual representation of the impacts



Conclusion

UNCERTAINTIES

- Database

- Revit QTO

- Revit model accuracy

- Very specific framework (BIM7AA, IDs, Glazing, 
Frames, Insulation studs)



Pre-Check Tool

• BIM7AA code missing

• Revit materials without IDs

• Invalid IDs

• Datasets with impacts per m2

• Wrong dataset unit

• Columns’ and Beams’ function

• Missing materials (compound types)

• Empty types (no materials assigned)



Future Development

• Link of Environmental Product Declarations with BIM 
objects

• LCC Dynamic Model

• Integration of LCA software in the Integrated Dynamic 
Model



Thank you


