
Stud.PhD.Eng. Gheorghe Țînțari 

UTCB Doctoral School 

WORKFLOW PROPOSAL ON INTEGRATION 

OF BIM, GIS, CAD MODELS 

GIS 

“Creativity is just connecting things”                                                                                   
                                            Steve Jobs 

1 



2 

Structure of the work:  

 

Chapter 1 Introduction - includes theoretical elements about 3D modeling, 

BIM concept, GIS concept, general presentation of software; 

Chapter 2 Making a BIM - includes the workflow in Revit to get a BIM; 

Chapter 3 Transforming IFC data into shp / geodatabase - includes the 

workflow in the FME to achieve this transformation; 

Chapter 4 BIM Integration into GIS - Workflow in ArcGIS Pro to Import an 

IFC File; 

Chapter 5 3D Modeling of Construction in CityEngine - Workflow for 

building modeling in this software.  

Chapter 6 Conclusions and proposals for further development. 
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Objectives: 
 

1. Modeling a BIM from Measurements (Revit) 

2. Exporting BIM created in a format that allows interoperability with GIS software (IFC); 

3. Transforming IFC format data into .shp / geodatabase (FME); 

4. Integration of resulting data into a GIS software (ArcGIS Pro); 

5. 3D modeling of the same construction in CityEngine; 

6. Comparing the results obtained 
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3D modeling 

Innovative presentation (realistic) 

of the projects by using: 

               - animations, 

               - rendering 

Advantages of use in construction: 

-Management of materials correctly; 

-Better design; 

-Eliminate drawing errors; 

-Identifying design drawbacks; 

-Realistic visualization 

       The mathematical representation of an object or a three-dimensional shape using specialized 

software is the 3D modeling process.  
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1) Improving infrastructure performance; 

2) Increased resource efficiency; 

3) Risk reduction (identifying possible 

problems at the design stage); 

4) Avoiding additional costs; 

5) Enhanced integration of data from 

different domains; 

BIM 

    It is a comprehensive process involving the improvement of collaboration between the 
designing parties (architects, engineers, manufacturing companies). 

Objective  Acronym 
BIM refers to the 

network of servers and 

software tools that 

store, construct and 

view the 3D model 
Connect 

Used: 
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BIM dimensions: 

3D (Level 0)  Simple 3D model, create animations, renders, elem. of detail; 

4D (Level 1)  Project time planning, equipment supply, plant simulation; 

5D (Level 2)  Conceptual real-time modeling, estimating quantities to 

determine costs, checking availability. used (traders);  

6D (Level 3)  Energy Efficiency Assessment, monitors sustainable 

elements; 

7D (Level 3)  Lifetime construction management. 

Representative domain software: View facade elements 

Create animations 

View 

 items 

of detail 

Performing analysis 

with regard to quantities 

and costs Getting sections 7 



Integration of BIM and GIS data 

Ground 

measurements 

and mapping Engineering 

measurements 

Geodesy Topographic map 

Technical drawings 

- Global 

Positioning 

Systems GNSS 

-Teledetection 

- GIS 

-CAD 

-BIM 

Subdisciplines 

Primary products 

Primary Technologies 

Integration 

BIM GIS 

Platforms/Sistems; 

Database; 

Theories and methods; 

Analyzes and products. 

-Geostrategic architecture 

-Architectural studies;  

-Engineering and Construction. 

Technologies used 

Aplications 
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IFC 
buildingSMART® 

- Interoperability solution between different applications 
- International Standard to Import / Export Building 
Elements and Their Properties. 
- Improves communication, delivery time, and quality 
throughout a building's lifecycle 

- Loss of information is reduced during transmission 
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Revit 

An intelligent design mode based on 3D modeling; 

A software provided by Autodesk to create a BIM; 

Allows element modeling in BIM 
(drawing, analysis, verification, generating documentation) 
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Feature Manipulation Engine  

FME 

Characteristics: 

 

Centralized - supports 

any format, about 400 

transformations  

 

Semantic - covers any 

possible geometry and 

attribute 

 

Thick – Pipe  ETL 

 Extract,  

Tranform  
and Load 

                   Covers data -spatial data 
                                                 -nonspatial data  

Types of transformation 

Transforming the structure Conversion of content 

Ability to channel data from source to 

destination in an almost unlimited number of 
arrangements 

Ability to modify the contents of a dataset; 

handling the geometry of a particular feature 
or attribute values 
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CityEngine 

-Application for modeling 

Three-dimensional (3D); 

- Create 3D urban models. 

By Esri R&D Center Zurich  

- Use rules and data sets - 

similar to GIS; 

- Widely used in academic 

research or in the creation 

of virtual environments 

Fields of use: 

- urban planning; 

-architecture; 

- Game visualization 

and development 

-GIS; 

-entertainment; 

- archeology and 
cultural heritage. 

 

Using CGA procedures, the CGA rules allow the control of geometries, 

mass assets, proportions or texture of buildings, city-wide streets. 
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2. Establishing vertical axes 

P+2E+M ( H level=2.90 m, H roof = 1.30) 

Workflow to create a BIM in Revit 

1.Create a project 
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Import CAD File (Releve for Each Level) 
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Drawing walls 

View in 3D 

View in section 
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Drawing doors 

View in 3D 

View in section 
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Drawing glasses View in 3D 

View in section 
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Drawing boards 

View in 3D 
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Drawing stairs Changing the floor geometry 

Elevation 0,00 

Elevation + 2.90 

View in section 

View in 3D 

View in 2D 
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Create reference items 

Structural pillars 

View in 3D 

View in section 

BIM Object 

Layout structure pillar 20 



Create reference items 

Foundation 

View in 3D 

View in 3D 
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Creating the roof View in 3D 

View in section 

View in section 
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Drawing the construction axes 

View in the South section 

View in the East section 

2D plan view 
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Surface modeling 

3D Vectorization 
3D model 

obtained for field 

Land data 
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Generate reports and analyzes 

Useful Area Report 
Area calculation for Room_Baie#14_ 

Report format .html 

Selecting room limits 
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Generate reports and analyzes 

Energy Efficiency Report 

Monthly Electricity Consumption 

Annual Wind Rose 

Humidity 
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Bucharest (26.1240º E, 44.4613 º N)  



Importing BIM Object Elements 
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Project view 

Default sections 

Section view (East) 

Section view (South) 
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Horizontal section (elevation +0,60) 

Horizontal section (elevation 0,00) 
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Project view 

Default sections 



Project view 

3D model 

SHADED  

HIDDEN LINE  

CONSISTENT COLORS  

REALIST  
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Project view 

Sections set 

RR 

RR 

Section RR 
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Create an animation 

Walkthrough 

Establishing an 
image pickup path 

Animation resulting in format .AVI  

BIM _P+2E+M Walkthrough 1.  

Dimension [1.9Gb]  
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Exporting to IFC format 
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              - we choose the input / output format 

       - we import the IFC file, 

  - we set the rescue location for .shp 

- we set up the Projection System 

Transforming ".IFC -> .shp" 
IFC 

1. Create new project 

2. Data filtering (GeometryFilter) 

.shp 

geodatabase 

3. Sorting data(AtributCreator) 

4.Sorting data (AtributCopier) 

4.1 Set additional 

parameters for .shp 

5.Running transformation 
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Process of transformation 

IFC.shp 
Viewing with FME Data Inspect  

Remarks 

             IFC.shp 

- input data 769 elements 

(IFC)  

-date results 814 

elements (.shp), 

of which 2 warnings, 

-769<814 ( Thick pipe) 

- Process length 1 min 32 sec 

-Input file memory (21 MB) 

and 13 MB output file 

1 

2 

3 

4 

5 
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Workflow in ArcGIS Pro 

Create new project 
(Local Scene), Set 

Save Location. 

Setting parameters for 
the work Projection 

system“Dealul 
Piscului 1970 

România”, Date 
vertically “Constanta” 

Set the background 
paper“basemap” 

Importing data .gdb  

View imported data, 
correctness check Import cadastral limits for 

buildings(cadastral-
parcels.shp) 

Translating, Rotating 
Construction 

(MOVE,MOVE TO, 
ROTATE) 

Final project view 
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- OSM  street data, construction 

- (contour + width) 

- Satellite image for the studied area 

(also contains digital model of the land) 

- .shp (cadastral boundaries, contour 

buildings) 
 

Workflow in CityEngine 

Create new project 

Importing data 

- Project location 

- Project title 

- Projection System EPSG:31700  
 

Aligning imported data after MDT 

Modeling of LoD1 constructions 

Modeling of constructions LoD3 
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Viewing the 3D model 

Modeling .cga 

exportation 

in various 

 formats 
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Viewing the construction in Revit, ArcGIS Pro, CityEngine 

Revit 

ArcGIS Pro 

CityEngine 
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Conclusions 

- Integration of BIM, GIS, CAD models in the current context is very important as it 

supports increased productivity in design and improves the quality of work by 

preventing possible errors before starting execution; 

- Making this connection allows for a deeper understanding of the impact of the 

construction on the natural environment, the built environment; 

- Thus, decision making and communication have a new value in the context of 

integrating BIM and GIS with a much wider and more detailed database; 

- The 3D model created in CityEngine is in the LoD3 level of detail, because the 

resulting facade is similar to reality, but compared to the BIM it looks simpler, it feels 

the influence of elements such as building materials, BIM Object 

- The 3D models created in CityEngine can be used to perform the best orientation of 

the construction (relative to the sun's position), overall view of the area where the 

projected construction will be located, or to make decisions about the design of the 

future project if it exists a 3D model for the area. 
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- The 3D model developed in Revit is very complex, it contains details that facilitate a 

proper management of the construction, through which an efficient communication 

between the members of the design team and an attractive realistic visualization is 

realized. 

- The lack of geospatial data (GIS) hinders certain stages of the design (increasing the risk 

that the project will not be successful), namely the location of the construction, the 

orientation of the construction, the resource management; 

- In this study it was developed a BIM based on field data and represented in the CAD. A 

2D CAD representation is overcome in the context of IT development. The design range 

has been geared towards 3D representations that are more intuitive, more complex, safer. 

- The 3D model in the BIM is much more detailed than (LoD3) level used in 3D modeling in 

GIS. 

- Data integration can be used for urban planning, adopting BIM as a binding solution for 

new constructions, and integrating them into a geoportal with urban data, would facilitate 

better resource management (water , energy, etc.), a quality control of the built space, 

orientation towards sustainable urban development. 



Thank you for your kind attention !!! 
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