
GIS for Civil Design
B.S.E Salvatore Macrì
Technical Sales Specialist AEC Infrastructure



About the speaker
Salvatore Macrì is a Technical Sales Specialist for Autodesk
Infrastructure Solutions and is responsible for the Italian market. He
is based in Milan.

He has a Bachelor’s degree in Environmental Engineering and more
than 15 years experience including a mix of different profiles such as
Surveyor, GIS Specialist, Designer and CAD Manager.
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Basic Notion



Definition

WHAT IS CAD ?
CAD (computer-aided design) software is used by architects, engineers, drafters, artists, and
others to create precision drawings or technical illustrations. CAD software can be used to
create two-dimensional (2-D) drawings or three-dimensional (3-D) models.

WHAT IS BIM ?
BIM (Building Information Modeling) is an intelligent 3D model-based process that gives
architecture, engineering, and construction (AEC) professionals the insight and tools to more
efficiently plan, design, construct, and manage buildings and infrastructure.

WHAT IS GIS ?

GIS ( Geographic Information System ) is a framework to organize, communicate, and
understand the science of our world.
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DESIGN INFRASTRUCTURE



GIS Informs BIM - BIM Fuels GIS



Autodesk Solutions for GIS



GIS for Civil Design
Main knowledge 



1 – Alignment as spatial reference



C3D Object as SDF

Gravity Pipes



SDF vs SHP

Spatial Data File based on SqLite3 
developed by Autodesk is a single-user 

geodatabase file format.

Multy Geometry: Point, Line, Areas or 
combination in the same structure

One file

ESRI Shapefile format 

Only Point or Line or Areas

3 Mandatory Files: SHP, SHX, DBF

Additional files: PRJ, sbx; .atx; .fbn; .fbx; 
.ain; .aih; .ixs; .mxs; xml; cpg.

1

2

3



2 – Connect Existing GIS Layer



3 – Filter Data



3 – Filter Data – Attribute based



3 – Filter Data – Spatial Query



3 – Filter Data – Spatial Query



3 – Filter Data – Spatial Query

Query data is 
always active



4 – Thematic Map



5 – Edit Layer



6 – New Layer from scratch



6 – New Layer from scratch
Single part vs Multipart

Single Part

1 geometry
= 

1 record

Multi Part

1 geometry
= 

n records



7 – Layer Files



7 – Layer Files



8 – SDF to SHP



9 – MapImport



10 – MapExport



11 – MapExport + Object Data



Geoprocessing tools: Buffer

• Spatial Analysis
A buffer in GIS is a zone around a map 

feature measured in units of distance or time. 
A buffer is useful for proximity analysis

Example: which houses or sensitive target are 
completely contained inside the area around 

100 m measured from the street axis ?

https://en.wikipedia.org/wiki/GIS
https://en.wikipedia.org/wiki/Proximity_analysis


12 – Generic Analysis - Buffer



Geoprocessing Tools: Overlay

Spatial Analysis



13 – Expropriation Area



14 –ESRI Connection – AGOL to IW



14 – ESRI Connection – C3D to AGOL 



ESRI INTEROPERABILITY



WorkFlow
WorkFlow is a set of 

instruction that can run 
automatically 

Model is saved as *.xoml



15 – WorkFlow 1



16 – WorkFlow 2
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