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1. Jul 19:  BIM Processing

2. Jul 26:  Information Integration

3. Aug 2:  Enabling Integrated SMS

4. Aug 9:  Holistic Business Intelligence

5. TBD:  Leveraging Video Analytics

6. TBD:  Predictive Modeling
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1. Jul 19:  BIM Processing

 Introductions

 Airport AEC BIM Overview

 Challenges with BIM Deliverables

 BIM Standards to Overcome Challenges

 Auditing BIM Deliverables

  Tools to Process & Use BIM Deliverables

Webinar Outline
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AirportDigitalTwin.org

BIM
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Team of Integrated Solution Providers Enabling Airport Owner Digital Twins



Modular Airports Digital Twin Solution
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Primary Platform Components
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 Simplify i3 (integrated infrastructure intelligence)

 Airport Enterprise Geospatial Information System (AEGIS)

 Building Information Modeling (BIM)



Integrating Best of Breed Technologies
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Qualifications

 Jorge Quiroz (PDBM)

 Brings airport owner’s BIM perspective from PANYNJ                                  

(15 years serving as BIM Director)

 Led development of BIM standards & best practices                              

for PANYNJ, SEA, MIA, Mexico City…

 Ed Maghboul (x-Spatial)

 Brings airport consultant’s perspective supporting LAX (30 yrs) 

and other airports including ONT, VNY, BOS, SFO, SAN, CLT, …

 Dealing directly with BIM data post processing challenges

 Developed specification for BIM deliverables



Qualifications

29+

29K+
128

140+

25K+

years of solving data 
challenges

FME Community 
members

countries with FME 
customers

organizations worldwide

global partners with 
FME services

200K+
users worldwide

 Don Murray

 Dave Campanas



Qualifications

Top 5 airports 
worldwide        
depend on FME

50+ other airports 
trust FME for their 
data integration

25+ others starting 
their journey 



David Tamir   38 Years Experience over 30+ Airports

Airport Technology Systems                                 

Business Process Improvement Engineer

 Space Shuttle Program / Rockwell-Boeing                

1984 - 1995

 Greater Orlando Aviation Authority          

1996 - 2000

 Carter & Burgess / Jacobs                            

2000 - 2004

 DMJM Aviation / AECOM                               

2005 - 2012

 TAMIRONICS                                         

2012 - Present

AAAE Digital Twin 
Working Group Lead               

AirportDigitalTwin.org 
Lead Director 
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What’s an Airport Digital Twin (ARP-DT)

Digital representation of airport campus 

 integrating data from disparate systems / sources 

 to enable safe, secure, and efficient airport functions 

 with past, present, and predicted views
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Airport ARP-DT Components

IoT

Alarms

Sensors

AODB

2D

Apps

LiDAR 
Draped 
Imagery

3D

Apps

LMS 

BAS 

CMMS

CAD 

^
BIM

Spatial 
Graph 
DBMS

GIS 

^
BIM

PIMS

EDMS

Planning-Design-Construction

BI

 AODB – Airport Operations Database 

 BAS – Building Automation System

 BI – Business Intelligence

 BIM – Building Information Modeling

 CAD – Computer Aided Design

 CMMS – Computerized Maintenance Mgm’t Sys’

 DBMS – Database Mgm’t Systems

 EDMS – Electronic Doc’s Mgm’t System

 GIS – Geospatial Information System

 IoT – Internet of Things

 LiDAR – Light Detection and Ranging

 LMS – Lease Management System

 PIMS – Project Info’ Mgm’t System
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ARP-DT
Foundation
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components 

together 

via common 

denominator 

Spatial Database

key

to achieving ARP-DT 

IoT

Alarms

Sensors

AODB

2D

Apps

LiDAR 
Draped 
Imagery

3D

Apps

LMS 

BAS 

CMMS

CAD 

^
BIM

Spatial 
Graph 
DBMS

GIS 

^
BIM

PIMS

EDMS

Planning-Design-Construction

BI

AirportDigitalTwin.org Proprietary Information



BIProject Information &                                    
Electronic Documentation

 ALP Change Requests / 7460s

 BIM Design & Construction

 Construction Logistics 

 Construction Photos w/LiDAR

 Survey Data

 Operational Readiness   

Activation Training (ORAT)

 As-Builts / O&M Manuals

IoT
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Apps
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$80%$15%

Lowering Facility Lifecycle Costs

$5%
CONCEPTUAL DESIGN DESIGN DOCUMENTATION O & MCONSTRUCTION



BIM Level of Development (LoD)
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 LOD-100:  Programmatic Conceptual Design

 LOD-200:  Approximate Design

 LOD-300:  Precise Design To-Be-Built

 LOD-350:  Specified Assemblies

 LOD-400:  Fabrication-Assembly-Installation 

   of Detailed Components

 LOD-500:  Laser Scanned As-Built
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Holistic Lifecycle Applications

1) Conceptual Design                        

& Analysis Collaboration

2) Design Reviews                              

& Documentation

3) Construction Management 

& Project Controls

Including Commissioning 

involving Operational 

Readiness Activation  

Training (ORAT)

4) Harvesting & Referencing for 

O&M and Renovations



Airport Owner Realities

 Revit models are used for airport facility                                

design & construction

 AutoCAD (DWG) drawings are exported                        

from Revit to provide record drawings

 “As-Built” conditions evolve beyond Revit and 

AutoCAD deliverables as soon as owner and                    

tenants move in and start modifying facility

 Funding to update construction level of detail in                

Revit & AutoCAD dries-up with project completion

 Airport owners harvest/distill data from Revit                          

& AutoCAD to update airport management tools

AirportDigitalTwin.org Proprietary Information

Building 
Automation

Maintenance

Electrical 
Panels

IT / Comm

CCTV
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Access Control

Leases

AODB/RMS

GIS



Airport Owner Needs

Harvest 

& Distill 

Project Data 

to Support 

O&M

Sustain

Only 

Business 

Essential 

Data
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Virtual Design & Construction (VDC)   

Old-Fashioned Documentation Deliverables
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Information Lag Time
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Information
Inconsistencies



Other Challenges

 Providing Easy Access & Viewing                     of 

BIM (Revit) Deliverables

 Harvesting Revit Deliverables

 Simplifying Overly Complex Revit                                        

to AutoCAD Construction Details

 Converting AutoCAD to ArcGIS

 Consolidating Redundant                                  

AutoCAD and ArcGIS Datasets

 Updating CMMS (e.g., Maximo, CityWorks, etc.), 

LMS (e.g., PROPworks), and other systems with 

BIM originated asset data
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BIM to CAD Export

Screen shot of CAD drawing file created from BIM model, 
note large number of entities (58) for a single column
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Simplifying Details

Same column after “weeding” elements, now represented                                  
by 16 entities without losing visual value

AirportDigitalTwin.org Proprietary Information



BIM to CAD Export

Another example of data density from Revit 
with 544 entities for escalator
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Simplifying Details

Same escalator after clean up
reducing entities by 40%
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GIS Representation

GIS needs bounding polygon and symbology for identification
(all attributes are associated with polygon)
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Non-Revit 3D Elements

Not all elements in Revit are native: this baggage handling system 
is 3D AutoCAD drawing linked into Revit model
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GIS Representation

Data simplification sufficient for GIS 
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VDC/BIM Standards Roadmap

Meetings
Interviews

Workshops

Discovery
Revit

Civil 3D
Navisworks

Training
Audits 

Technical Support

Support

Shadowing

Pilot
Contract Language

Manual
Support Files

Standards

01 02 03 04 05
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VDC/BIM Standards = Foundation
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Standards Mitigate Weak Links
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VDC/BIM Standards

Model Types
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VDC/BIM Standards

Contract Mechanism
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VDC/BIM Standards Process

 Mission & Vision

 Mandate

 5-Year Plan

 Contract Language

 Standards Manual

 Support Files

 Criteria for Selection of Projects

 BIM Execution Plan

 Model Development Specification

A standardized approach     

allows owner to produce, 

release, and receive information 

in a consistent format during 

design and construction phases, 

which eases migration of all 

project information into 

enterprise asset management 

systems.

This process allows owner to 

increase efficiency and 

productivity, along with  

reducing time and cost.
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VDC/BIM Project Criteria



AirportDigitalTwin.org Proprietary Information

VDC/BIM Contract Language

file:///C:/Users/joqui/PDBM Consulting/PRESENTATIONS - Documents/PERU/PROINVERSION/Referencia/MDAD - BIM Contract Language - Design.pdf
file:///C:/Users/joqui/PDBM Consulting/PRESENTATIONS - Documents/PERU/PROINVERSION/Referencia/MDAD - BIM Contract Language - Construction.pdf
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VDC/BIM Standards Manual

file:///C:/Users/joqui/PDBM Consulting/PRESENTATIONS - Documents/PERU/PROINVERSION/MDAD - BIM Standard Manual _2022-v2 - ToC.pdf
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BIM Audits

 AEC Self 

QC/QA

 Owner 

QC/QA
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Harvesting BIM Data
Assets Spreadsheet

x-Spatial

Building 
Automation

Maintenance

Electrical 
Panels

IT / Comm
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Life Safety

Access Control

Leases
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SafeSW

FME

AutoCAD 

Record Drawings

BIM
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Many systems simply overlay on BIM > CAD generated map (floor plan)

Least Recommended:

 Manual Updates

 Long Lag Time

 Non-Interactive

Map Overlay1
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Involves Manual Import & Configuration of Assets into Relevant Systems 

Not Recommended:

 Manually Intensive

 Error Prone

 Non-Spatial

 Long Lag Time

BIM to COBie Spreadsheet2



Harvesting BIM Data
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Map Overlay



Extract > Transform > Load (ETL) via FME3
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Feature Manipulation Engine (FME)3

Extracting Revit Data

200K+
users worldwide

3D Models Floor Plans

Schedules
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Feature Manipulation Engine (FME)3

Validating Revit Files using Metadata



Harvesting BIM Data
Assets Spreadsheet

x-Spatial

Building 
Automation

Maintenance

Electrical 
Panels

IT / Comm

CCTV

Life Safety

Access Control

Leases

AODB/RMS

GIS

SafeSW              

FME

BIM

AirportDigitalTwin.org Proprietary Information

2

Data File(s)

Manual Import

1

3

AutoCAD Record 

Drawings

Map Overlay

4



BI

IoT

Alarms

Sensors

AODB

2D

Apps

LiDAR 
Draped 
Imagery

3D

Apps

LMS 

BAS 

CMMS

CAD 

^

BIM
Spatial 
Graph 
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GIS 

^

BIM

PIMS

EDMS

Planning-Design-Construction

 Assets Breakdown Structure           

(i.e., features & attributes)

 Data Processing

• BIM ---> CAD Processing

• CAD ---> GIS Processing

• BIM ---> GIS Processing

• BIM ---> BAS/CMMS Processing

 AEC CAD Standards Export

 FAA AGIS/eALP Standards Export
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x-Spatial DBMS & Automation4



AEGIS 
DBMS

ArcGIS Pro

AutoCAD Map

Seamless Export of Geodatabase
Supporting 3rd Party Products & Apps

• ArcGIS Portal / Online
• ArcGIS Dashboards

• Maximo / Infor / Cityworks
• Simplify i3

• etc…

Web & Mobile          
User Interfaces

Revit / Tekla

Auto-Export of 
Standardized
CAD-GIS Files
(e.g., NCS, ANSI)

x-Spatial Apps

“Glue” between
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x-Spatial DBMS & Automation4
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Leveraging Autodesk Construction Cloud

Design 
Collaboration

Aggregated Model 
Coordination

Issues 
Management

Automated Clash 
Detection

Document Control

Document Versioning Document Approvals

4



Integrated BIM Records
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Web-Enabled BIM Access 
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BIM Exported Record Drawings
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Automation of CAD to GIS Conversion
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GIS Attribution Tools per Standards
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Automation for GIS Floorplan Updates
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Reduces CAD to GIS 
Conversion Time           
from 94 hrs. to 15 sec.

Example:  CLT’s Main 
Terminal Ticketing Level 
Floor Plan (491 rooms)
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Takeaways

 Keep It Simple & Sustainable (KISS) Principle; simplify data 

requirements & terminology for airport O&M use cases

 Standardize data deliverables (“garbage in >< garbage out”) 

include templates for standardizing DWG exports from Revit

 Require AECs to provide cleaned & simplified DWGs from Revit

 x-Spatial tools can automate processing of Revit DWG exports into 

spatial database serving airport systems & digital twin

 Leverage FME Extract-Transform-Load (ETL) tools 

 QC/QA self audit by AEC                                                                                    

& receiving audit by Owner are essential                                                         

for efficient post project data processing 

Q&A



AirportDigitalTwin.org Proprietary Information

AirportDigitalTwin.org

Thank You



1. Jul 19:  BIM Processing

2. Jul 26:  Information Integration

3. Aug 2:  Enabling Integrated SMS

4. Aug 9:  Holistic Business Intelligence

5. TBD:  Leveraging Video Analytics

6. TBD:  Predictive Modeling
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2. Jul 26:  Information Integration

 Disparate Information Correlation                

via Spatial Common Denominator

 Multi-Dimensional Information Association

 BIM-CAD-GIS-LiDAR with Draped Imagery

 IoT Devices-Sensors-Alarms…

 Documents-Files-Photos-Videos…

 Process Workflows-Communications-Tasks…

 Business Intelligence (BI) Rollup

Webinar Outline
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