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is limited. Building Information Portugal_Porto_Metro Station Trindade: Real life scenario (Google Maps) vs. simplified 3D model GIS and Urban Planning
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theoretical methodology grounds on e e = e e tioy 2V st
the interoperability between GIS, BIM i% —— | e : \ | he
and the capacity to create unified | f:E e, m— : = Cep | [ s
. l: Concrete Masonry, Floor Block . M‘::c':: ::3{1} : :;:f:“m ) m"‘m —~ Instanc O EFE::; ;qEEE‘:nm
standards to bridge between them. In [l oo oo | ceonctnoa smmmwan = il e S camunin ey
[ e conorc-cs e | [I— D Analysis &
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been achieved with the use of both o - el - |
GIS and BIM models for creating a
software tool focused on the Thermal properties of the materials in Revit Revit Project Parameters Menu Methodology of CIM
. Soil Granite Granite Concrete spha lack Painted pavemen Green Area
thermal comfort of public spaces. (wiGrass | Cobblestone ‘ ApRREED ] oty
. . . Albedo (0-1) 0.25 0.35 0.35 0.55 Albedo (0-1) 0.10 1 0.25
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: : . Emissivity (0-1) 0.96 0.45 0.45 0.85 Emissivity (0-1) 0.96 - 0.96
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planning’ this tool takes into :I::f:il 0.25 1.8 1.8 2 f:::iii] 0.75 - 0.25 SRR
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consideration the geometry of the W) Wimk) . .
ransportation MEP Module
' ' Module
urban area and the interaction between Thermal properties of the materials Thermal properties of the new materials
weather conditions and built
environment to  simulate  the \‘ /
. H H Use Dynamo to Compare results Data from Solar ; > Calculating :
Consequences the new |ntervent|0n WI” Create 3D model build thethermal in order to study Analysis + Cacluisting View Stirface Calculatlpg Mean o
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can be wused to study different
environmental scenarios in the urban

Dynamo (visual programming tool for Revit) methodology Sub-models of CIM
environment and demonstrate how
changes in the physical environment — =
can: lead to rise/fall in surface _ = oy
temperature; modify outdoor comfort SRS S - ‘\/\_@ A
conditions; affect human behaviour ———— e — = R e | [FE ° -
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« explore the possibility of using
BIM environment for creating new tool
for urban planning;
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- validate the tool: creating a 3D m o e e 6 = .;;{;
model of a chosen g e U -———p ———
part of the city, take measurements R — @
and compare the estimates to the real L - dentify Healthy & Green New
Critical Issues Policies Data

values;

e simulate different scenarios and Increase in surface temperature (asphalt pavement) Decrease in surface temperature (white painting) Best practice for Informed Urban Planning

see how diverse

materials and colours can change thermal comfort and health condition of the public space

» suggest future work for optimization of the tool The validation of this tool uses Trindade Metro Station in Porto, Portugal as Case Study. The choice of this location relates to its insertion in the city centre,
the surrounding built environment, the function of the area and the geometry, with two levels with different materials. The upper level is mainly a large green area with the insertion of other materials on the
elevator, crossing path and end walls, and the lower level, which includes granite, concrete and glass. The case study will permit to study the tool response to estimate different surface temperatures and in
consequence to predict mean radiant temperature for Citizen. During the validation process, surface temperature measurements were conducted and later compared with the tool output. The results show
that the tool represents correctly the expected increase or decrease in surface temperature.

This model was designed to serve as a bridge between traditional and the foreseen digital urban planning in order to create conditions for the more sustainable urban environment and
enhancing the quality of life, as it provides valuable information for the decision process by municipalities. The listed methodological steps seek to find a new way of looking at urban planning, using
new tools to support technical and political decisions, regarding changes to the built environment, intended to be more sustainable, using the most suitable construction materials and reducing the need to
fix unexpected mistakes, considering the final purpose of the interventions. This is not only a tool for aiding the decision-making process in urban planning but also a tool to qualify urban public spaces,
guarantee user comfort and healthy arrangements in public space.



