
 Procedia Engineering   161  ( 2016 )  2062 – 2067 

1877-7058 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of WMCAUS 2016
doi: 10.1016/j.proeng.2016.08.668 

ScienceDirect
Available online at www.sciencedirect.com

aDepartment of Civil Engineering, Polytechnic of Viana do Castelo,  Av. do Atlântico 4900-348 Viana do Castelo - Portugal 
bDepartment of Civil Engineering, School of Engineering, University of Minho, Campus de Gualtar 4710-057 Braga – Portugal  

Keywords:

 i) street network; ii) water 
supply; iii) sanitary sewerage; iv) storm sewerage; v) electricity supply; vi) gas supply; vii) telecommunications; viii) 
street lighting; ix) solid waste disposal; x) facilities and amenities; xi) zoning and lot layout; xii) landscape.  

E-mail address:

© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of WMCAUS 2016

http://crossmark.crossref.org/dialog/?doi=10.1016/j.proeng.2016.08.668&domain=pdf


2063 José F. Silva et al.  /  Procedia Engineering   161  ( 2016 )  2062 – 2067 

: i) street 
frontage; ii) lot shape; iii) land use intensity. 

street frontage
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3.1. The frontage measurement 
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3.2. Street frontage assessment 
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4.1. Compactness Measurement 

P A

Coefficient of Compactness CC



2065 José F. Silva et al.  /  Procedia Engineering   161  ( 2016 )  2062 – 2067 

Compactness Index of Gravelius, KG Area-
Perimeter Measure,  M1

Mean Compactness Index of Lots, Iclm
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4.2. Lot shape assessment 

lot shape
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5.1. Land use intensity measurement 

Floor Area Ratio (FAR) FAR
Building 

Volume Ratio (BVR) Building Coverage Ratio (BCR)

Average Lot Floor Area Ratio, Cos
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5.2. Land use intensity assessment 

land use intensity
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lot layout and coverage
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lot layout and coverage
street frontage lot shape land use intensity
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