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Mexico Airport
Challenges

- Large scale project
- Complex geometry
- Design constraints
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About Foster + Partners




“From the very beginning our practice was
founded on a philosophy of innovation,
sustainability and design.

We continue to learn from the past and
creatively embrace the challenges of the future
with a firm belief that good design makes a
difference”.

NORMAN FOSTER
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* 90 times bigger
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NUEVO AEROPUERTO IN
Foster + Partners, FR-EE

EAST SIDE ACCESS
LiRo Group

INFRASTRUCTURE

1st PLACE

Project:
Muevo Aeropuerto Internacional de
la Ciudad de Mexico

Firm:
Foster + Partners, FR-EE

Owner:
Grupo Aeroportuario
de la Civdad de Mexico

Location:
Texcoco, Mexico City, Mexico

Software:

Autodesk Ravit,

Autodesk Dynamo Studio,
Autodesk Navisworks

There is no doubt that

the BIM models and the general
workflow helps the communication
and collaboration on this project—
not only within our own design
team, but also between all the
various consultants. It allowed us
to navigate through the model with
real-time rendering, giving us a better
understanding of existing issues and
to evolve collaborative solutions with
the various project teams.

Jesus Perucho Alcalde,
BIM Coordinatar,
Foster + Partners
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Taking Off With BIM

For Mexico City's New International Airport (Nuevo Aeropuerto Intar-
nacional de la Ciudad de Mexico - NAICM), Faster + Partners and FR-EE
had one core goal in mind; Put people first.

AL 470,000 square metars, it will be ane of the world's largest air-
ports; its flowing form is inspired by flight. But its primary design fo-
cus is the passenger experience. With an open air concept, travelers
will be able to see the gates and where they are heading in a space
full of daylight. The design also anticipates the predicted increasa
in passenger numbers by 2028 and beyond, along with an expansion
plan through 20682 for an evantual six runways.

The terminal itself is almost 1.5 kilometers in length and a single,
continuous gridshell with an innovative roof and fixed boarding
bridges in one enclosure, The computational design approach for the
roof is unigue in the world for its complexity of generating a double
curvatura light structure with long spans of 160 meters, serving as a
roof, facade, and structura at tha same tima. With spans of more than
100 meters, the lightweight glass and stesl structure is designed for
challenging soil conditions as well,

“Wa believe that regardless of the size of the airport, people should al-
ways come first” says Martha Tsigkari, Partner, Applied Research and
Development team, Fostar + Partners. “Therefore, the primacy of passen-
gar exparience is a consistent theme throughout all our work. A complex
building such as the passenger terminal building, invalving collaboration
with multiple disciplines, would not have been possible without the ap-
propriate coordination workflows, procedures, tools, and technology”

First net-zero airport

From its inception, Foster + Partners and FR-EE also set out to de-
sign one of the most sustainable airports in the world. MAICKM aims to
become the first net-zero airport and achieve LEED Platinum certifi-
cation for the terminal building and LEED Gold for the ground trans-
portation center and control tower,

Chach-mn aras. Image courtesy of Foster + Parinars.

Az part of the project, the surrounding natural landscape will be re-
stored, improving the guality of life in the Valley of Maxico and thea
eastern half of the city. The airport will run on 100 percent renaw-
able energy, using biogas generated from a sewage treatment center
nearby and photovoltaic roof panels.

Water will be 100 percent reutilized. Rainwater will be harvested to
support water supplies; wastewater will be treated to be reused in
extarnal areas. Three thousand hectares of greenary will be also cre-
ated around the airport to offset the loss of vegetation due to con-
struction, The biodiversity of the area will be maintained in collabo-
ration with a group of specialists who will facilitate the managament
of plant and animal speciaes.

Improving design decisions with BIM

With the ambitious sustainability and terminal dasign goals, BIM be-
came crucial to making it happan. The sharing of the modals from the
vary early stages made it possible for all teams to access updated
information, enabling a smooth transition from the concept stage to
a more detailed stage of the design as well as construction.

T =t T

A

Imiago courtesy of Foster + Partnars.

In the design stage of the terminal's interior, BIM was key for co-
ordination and bringing togather several options from different dis-
ciplines. The data extraction from the model provided more control
when scheduling all of the elements as well as efficiant quality au-
diting. The design teams solved both large and small clashes in the
model while also identifying and eliminating duplicates and missing
elemants. A greater lavel of model analysis assisted design deci-
sions, including the studies of lighting, wind, and anargy.

15,000 drawings created with BIM

The documentation for the terminal buillding was similar in scale to an
urban-planning exercize. The team created directly from the model mora
tham 10,000 construction documents and 5,000 data sheets for each of
the rooms in the buildings. 1t's estimated that they would have had to hire
1.5 times more staff to produce the same amount of drawings without BIM,

A& weekly BIM coordination schedule helped create an even faster
wotkflow for collaboration, coordination, and production. This pro-
cass included sharing and recelving multiple discipline models; pro-
cessing, navigating, and analyzing the models; creating issue reports
and collecting view points; communicating the Issues to the consul-
tants sharing tha viewpaints; and solving the issves-all in the sama
waak. This workflow was repeated evary week of the design stage and
mada it possible to achieve a better, more coordinated model.

AEC

Excellence
Awards
2017




A system model for making things
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LESSON 1
Start with smaller projects if you can. In large

2 projects, make sure you have systems to handle it. _
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LESSON 2

Ensure there are enough people on the project

with the technical skills needed
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LESSON 3

Enroll key people to invest in BIM process.

a) Project Managers/ Job Captains can invest in process & tools
b) Partners & Execs can ensure investment is sufficient

Projects EE

rvt files
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LESSON 4
Test and document workflows. You'll always use

multiple tools, but test that they work together first. _
Organizations Projects EE
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@ Create Standards, Methods, &
Procedures for what works



Organizations

LESSON 5

Small automations & process improvements add up

and help show the team the value of BIM
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Creating a Firm-Wide Strategy
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Foster + Partners Digital Collaboration Guide Foster + Partners Standard Scope of BIM Foster + Partners BIM Execution Plan
For review Far review Project Name

Version 1.2 Version 6.0

Version 1.1
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BSI Standards Publication

BSI Standards Publication

Organization and digitization of information about
buildings and civil engineering works, including
building information modelling (BIM) - Information
management using building information modelling

Organization and digitization of information about
buildings and civil engineering works, including
building information modelling (BIM) - Information
management using building information modelling

Part 1: Concepts and principles Part 1: Concepts and principles

bsi. bsi.

Licensed copy:NORMAN FOSTER & PARTNERS, 23/01/2019, Uncontrolled Copy, © BSI
Licensed copy:NORMAN FOSTER & PARTNERS, 23/01/2019, Uncontrolled Copy, © BSI




Digital Collaboration Guide

“In the absence of a BEP a Digital Collaboration guide should be created for each project.”

Foster + Partners
Foster + Partners Digital Collaboration Guide

For review 2

Version 1.1 e J
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Foster + Partners

ons and responsibilities

management functions below do not refer 1 design responsibilities. It 1s important not to
ons and responsibilites with job titles or with professional or other designations.

requires all task teams and parties with design responsibility to be famibar and capable of
ware 10 ease iInformation exchange and signed up to the same level of requirements and
he Foster + Parners requirements and obligations. Each task team will produce informstion
3r assigned area of responsibility and commencing model information exchange al concept
pahility and capacity of each task team will be assessad using the appendix A — Digital
~apability and Capacity Assessment Form in the mobilization phase.

| party
painted party
=cl party

amourit

an af a delvesy team
(s}

on requirements and
o encharge

o coordinalion

prgenwaatonal chart

[on Mmanager
prmation manager leads the implementation of digital collaboration (lechnology, policy,
ople) on the project for the project team and serves as focal point for digital collaboration

3 project The project information manager govemns the standards, methods and procedures
g digital collaboration guide and is responsible for high level digital collaboration mobilisation,
assessment of the project team’s compliance with the digital collaboration srateqy. The
tion manager will infiate the production of the DCG by hosting a digital collaboraton kick-off

Ormation manager communicates and coordinates the implementation of the DCG and digital
needures with the task information managers from the project team

1 responsibilities of the project information manager will be transferred to the local
chitect (LCA) at the end of the detalled design delivery phase.

jon manager

] should appoint a task information manager, who Is responsible for ensuring

h and implementing the digital collaboration guide for the appointed party as per section 5.1

This includes cominuous compliance with the capability and capacity statement form, by for
] raining of new project staff. The task information manager facilitates the publication of
deds in both Revit vt and Navisworks .mwc at each information exchange.

ation Guide - Funchions and responsibilities 3

Foster + Partners
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which clash test are included in the dash detection process for the

design- and spatial coordination meeting senes and a level of
e levels are critical, non-criical and acceptable.

more model elements clashing, where at least one of them Is not
does not fit with the actual project design consirants.
0 or more model elemants clashing, where at least one of the
ad 10 resolvie the 1ssue — this clash seventy level should not be
8 Impact &t the design and construction delivery phases if has not
delvery phases.
0 or more model elements clashing, whera there 15 no need for
in the design and construction delivery phases. This clash severity

5 Clash Detection Matrx for clash detection tolerances.

23



Standard Scope of BIM

‘Summary of standards, methods and procedures (SMPs) for delivering best practice building information modelling (BIM)”

Foster + Partners Standard Scope of BIM

For review

Version 1.2

Ty

|

g

Al

.Il.""'\.
i

112

Foster+Partners

M at Foster+Partners:

2 the Building Information Modelling [BIM| process as a powerful collaborative
dination. The primary aims of implementing a BIM process on our projects is to
of coordination between the design team members and also with the various

rocess are collaboration, design coordination and clash detection. Generally,
ding are part of this process, with specific emphasis given to critical areas of
ere may be spatial limitations and design coordination complexities.

familiar with working with BIM Protocols, Execution Plans and Standards from
=ther these are international BIM standards or client specific project

fulfil the role of BIM Manager on our projects, and are also able to act under
ent designated BIM Manager during the Design Phases of the project, if

wision of BIM is subject to the scope and limitations as described by the Main
s and Conditions as agreed with the Client.

to identify our Standard BIM scope offering for BIM in lieu of the Main
agreed.

(BEP):

dance document prepared at the start of the project, and revised by the BIM
the lifecycle of the project The BEP will record the project specific BIM

5 and methodologies required to meet the project requirements. The BEP will
the protocols and standards to be applied to the BIM process. This will
methodology of sharing and coordinating the models between design team
chnical standards by which this information is produced.

5

=ed between all the parties and referenced in the Foster+Fartners Main
an-contractual working document

invobved in producing, using or reviewing information within the BIM process of
adherence to the BIM Execution Plan as part of their appointment.

ent, a BIM Kick-Off meeting will be held with all Design Team members to
= BIM requirements of the project.

each design stage, the BIM Execution Flan will be reviewed and amended in
requirements. Where amendments are required, these will be established by
d, and implemented by the client appointed BIM Manager, and dedlared in the

els produced by Foster+Fartners are 'Design Intent Models', for ‘Reference Only' and
or spalial coordination and clash detection in the design phases of a project.

ntent Models' are not ‘Construction Information Models'. The responsibility for 'shop
uction and modelling of each sub-contractor package remains with the appointed

Table
Yes | No |?D | FOSTER+PARTMERS
Comment
pordination X a0
ztion X a0
i X a0
neration X a0
WS X a0
ning and Optimisation X 3D
& Communication X a0
25 — limited to Door X 3D
cation e.g. Uniclass or Omniclass X 30
Sequencing X 4D
analyse construction systems eg X 40
azing and scaffolding
Juantities X 8D
ion X BD
ement X 8D
gement - communicate location X
ion for property assets (6D)
ing, Environmental and Building X F+P can offer this as an add
5i5 senvice — if required.
2 actual building performance X
es gn
Analysis - identify breakdown of X
) ensure logical procurement
- X
cation X
o5 X
agement X
Fecord Modelling X
d communicating as built X
Sheeat X F+F can offer this as an add
senvice — if required.
ers Details X F+F can offer this as an add
service — if required.
Elements Schedules X F+P can offer this as an add

service — if required.

be developed up to a maximum of LOD 300 at Construction
-, after which the models will be handed over to the

ement may be graphically represented in the model with a symbol

eric representation, but does not satisfy the requirements for LOD

afion related to the Model Element (ie. cost per square metre,
AL, etc.) can be derived from other Model Elements

lement is graphically represented within the Model as a generic

or assembly with approximate quantities, size, shape, location, and
on-graphic information may also be attached to the Model Element.

lement is graphically represented within the Model as a specific
t, or assembly in terms of gquantity, size, shape, location, and
on-graphic information may also be attached to the Model Element.

lement is graphically represented within the Model as a specific

t, or assembly in terms of quantity, size, shape, location, and
=tailing, fabrication, assembly, and installation information. Mon-
ation may also be attached to the Model Element.

Zlement is a field verified representation in terms of size, shape,
ity, and orientation. Non-graphic information may also be attached
anits

model throughout the Construction Phase, nor at the end of
Jwner or Contractor requested Design Changes will be
ditional Services and Changes. Significant Design Changes
er+Partners model issued to the Contractor for clarity on the
and approved on a case by case basis.

2l(=) will be issued to the Contractor for development. This
t to the BIM model(s) or producing a new model(s) based on

o assist the contractor in assembling their model. These
onal Service with additional resource requirements and fees



BIM Execution Plan

In reply to Employer/Exchange Information Requirements (EIRs)

Foster + Partners

Foster + Partners BIM Execution Plan
Project Name 9
Varsion 6.1 riaes 4
7
d objectives T
and file formats to appointing party. a8
or information exchange between delivery teams a8
ngs and information exchange frequency. 0
AT Q
0
change frequancy g
: 1
11
] shred resources. 11
i 15
17
19
19
20
N
N
AMe Py |
il coordination 2
75
26
29
30
al chart 4
 Eion with project base point coordinates 14
ot 17
o strateqy disgram for this project 17
! 17
an model breakdown struchure diagram for the architectural information model .. 18
sthiod timeline 29
s fortrightly spafial coordination oyde 23

Foster + Partners

d responsibiliies of the project information manager will be fransferred to the local

chitect (LCA) at the end of the detailed design delivery phase.

tion manager

] party must appoint a task information maneger, who is responsible for ensuring compliance
arniting the BIM execufion plan for the appointed party as per section 5.1 Cuslity control. This
pus compliance with the capahility and capacity staterment form, by for example ensuring

project staff. The task information manager facilitates the publication of information models

it and Nevisworks gy at each information exchange.

] must sppoant an interface manager. The interface manager participates in coordination
as authorty and knowledge to speak for and coordinate if's appointed party's design issues.

mambers

Member produces quality BIM data in compliance with the standards, methods and

-cribed in this BEP

roller verifies information exchanges and publishes these via Newforma Info Exchange.

party

engineering

Erineering

Han - Funcons and responsibilities

icated wsing generic families for openings. Shaft opanings for

Cuality checks of

Exuia b Rk

BiM Executon Plan - Prooess
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Standards, Methods and Procedures

Foster + Partners
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Revit Model Audit Report
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Revit Workflow
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Revit Model Audit Report

Foster+Partners

Revit Model Audit Report

Prepared by: Lola Carbajal

Foster + Partners
Riverside

22 Hester Road
London

SWi1 4AN

Unitad Kingdom

BEST PRACTICES GUIDE:

Best Practices for Revit

Proparsd by: Lola Carbajal
Revision | Revision Dabe
QDo g3.1oz012

Foster + Partners
Rfwsrside

27 Hestar Road
Londan

SWI1 4a4

Urited Kingdom
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Document Revision ... 5
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AUTOMATED HEALTH CHECKS AND FIXES:

Foster + Partners

Mk

RT 4 5
Date of Last Audit: 13/05/2019
Type of Audit: Weekly

by Health Check

Health O

‘e
Moy

F+P Naming Standards:

F+P File Naming Convention: File naming doesn't follow F+P File Maming convention
tent Naming Convention: 72% Correct. Family Names cannot contain hyphens. Full Names (including Type)
cannot be longer than 50 characters

Project:

F+P Project Number: 2259

Model Name: WHIT-FAP-BA-Z7-M3-A-0041_Basement rvt
Discipline: Architecture

Project Stage: RIBA Stage 3

BIM Coordinator: Laura Gonzalez Amibas

Model Summary:

File Size: 113.62 MB

Meodel Elements: 6479 elements

File Creation Date: 291032019, Please re-create the file

Model Groups: There are no Model Groups in this file.

In-place Families: 3 In-Flace families. Consider replacing them by family components.

Design Options: There are no Design Cptions

Project Browser: Amy view has been delefed during the Audit. Your Project Browser locks great.
Families >2MB: Mone

Project Standards:

Project Location: Correct

Shared Levels & Grids:  The amount of Levels is not comect.
Project Units: Millimeters

Copy/Monitor Alerts: MNone

Subcategories: 45% objects without Subcategory assigned

Warnings Review:

LEGEND

[] Performance Wamings

[ calculations, Design Options & Consfraints Wamings
] Geometry erors

External References:

Revit Links: 18 Links. 5 loaded.

Paths to Revit Links: 13 Revit Links not found

CAD Links: 1 Links. None loaded.

Paths to CAD Links: Linked DGM or/and Imported CAD files have been moved fo the BIN Workset
Paths to Images: Cormrect

Paths to "Shared Parameters File™: Review Shared Parameters file path.

Paths to "Keynote Table™: Review Keynote Table file location.

I Urgent Actions:

- Review Warnings in the file and minimise their number

- There are Rewit Links not found. Please review and amend this issue

- CAD Imports have been moved to the BIN workset. Link them instead, and remove them
- Replace In-place families by Family Components

Total Warming s | 485

Performance Wamings |55
Copy/Monitor Alerts [To

Lighfing Calculations []0
Stair & Ramp Calculations []2
Rafing Calc. and Geometry [ ] 8
Rooms, Areas & Spaces ] 116
Design Optons (10
Geometrical Constraints []5
Groups, Arraye & Repeaters |0
Congistency errors 1114

Inaccuracy [ ] 32
Hosting emors [] 1
Keynoting errors []0
Geometry Wamings ] 161

Informative Wamings )0
12 3 & 5 &k 1 B 83 1 0

e - - S e - - - e - N - - N - - e e G e e - - N e o - N - N - - e - G S N - N e e N G - - N - N - - N - - N - N G - 4 S - N -

* The numiber at the end of the bars chows the total of elements affected by that waming type.

PROJECT BROWSER ORGANISATION

I ------- Floor Plan: WIP ViewLevel B3 FFL JM I #
- Floor Plan: WIP View Level B2 FFL JM I

I o Floor Plan: WIP View Level B1 FFL JM I
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= -.0, Views (FP Working File Browser)
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/ Skills Support the correct §
Practice-wide use of tools through
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BIM WIKI

Welcome to the BIM/CAD Wiki

From the BIM Management Team, this is a searchable store of useful information on CAD & BIM Project Workflows, Resources, Standards, Software and more...

Revit NavisWorks
.
Rhino

Grasshopper

Foster + Partners Revit Architecture 2016
Essentials
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THIRD-PARTY TRAINING
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F+P BIM STANDARDS, METHODS
& PROCEDURES TRAINING 2

Foster + Partners Revit Architecture 2018

DOWNLOADABLE 2 O 1 9
GUIDES
5 LEARNING PATH
Foster + Partners Revit Architecture Essentials
== Added by Foster + Partners

in|

Knowledge

BIM & Design

*

Linkedin Learning

Online training learning paths, courses and
N videos for both professional and personal

/\ development. Training on the go.
~/

LEARNING PATHS & ONLINE
CCURSES AVAILABLE
FORALL THE STAFF

Essentials

Skill self-assessment
Please update your skills, experience and
qualhcations

SKILLS

REVIT ESSENTIALS TRAINING
FOR ALL NEW STAFF




Learning Resources
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Calendar Personal Development Professional Linkedin Leaming

View Resources Waich vwdeo=s
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Learner home LinkedIn learning

Access and search for training courses, and view Browse through curated online learning content.
your training record.

Skill self-assessment Performance Foster + Partners: Talks
Please update your skills, experience and View your performance appraisals, objectives and View recorded talks and lectures.
qualifications. development plans.




BIM & Design Systems Community page
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BIM!& Design Systems

The BIM & Design Systems team is responsible for supporting the practice in the application of all BIM related software technologies including standards, methods and procedures.

E=|| Community apps

Knowledge
BIM wiki

Search the |latest information on CAD and BIM project workflows,
resources, standards and software.
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Powerlools

File Architecture  Structure  Systems  Insert  Annotate
6O & @ m
I
About Launch Launch EIM - Modelling Tools
PowerTools BIM PowerTools = Styles Manager N
Help EIM - Coordinators Toolkit EIM - Madelling Toolkit

Analyze

Massing & 5ite

~

Launch
Duct Crosser Utility

BIM - MEP Toolkit

Collaborate  Vie

St

Launch
Auto Tag Utility

Manage  Add-Ins

EIM - Urban Design Tools

Ehscape™

Archigrafix

8

Subcategory Manager

BIM - Structural Toclkit | BEIM - Urban Design Toolkit JBIM - Subcategory Manager

QOB

-
N

BLLLG

Create Adaptive Panels from Rhino Surfaces

Create 30 Model Curves from RHINO elements

Create Model Curves from EHIMNO elements

Create Floors from EHIMNO elements

Create Walls from RHINO elements

Create TopoSurface frormn RHINO Surface

Create Areas from RHIMNO elements

Split RHINO or CAD Import to Solids

Convert RHING or CAD Import te Generic Family Instance

Create Masses From Areas

Create Isovist Filled Region

Ceolour Elements By Parameter value

Place components on TopoSurface

Create Floor from TopoSurface

Create solid from TopoSurface

Create Multiple Wall Faces

Export Shapefile

Impeort Shapefile

Import O5M file

Show Orphans

Linked Files

ﬂﬁﬂ@

-

== Aszign Layers

F+P BIM Power Tools

Welcome to PowerTools

Warnings

Parameters

Tags

Links & Imports

Sheets & Views

Levels & Grids

Filters

Phases

Doors

Document

Document Summary

File Info
Document Name:
Worksharing is not Enabled

This Project is METRIC

Project Informati Site Location

Foster + Partners

Site Address: Westminster, London, UK

Latitude: 51.5
Longitude: -0.13
Elevation: 54

Thereare 1 Named Locations in this Project.

Location Mames: Internal

Angle to True North : 0.00°

Project Phases

AL

re2 phases in this project.
Phase Mames: Existing, New Construction

BIM Track®







Some Key Takeaways

. BIM mandate from management is a must

2. Ensure teams have the required expertise to
deliver, are enthusiastic and positive

3. Requires investment in R&D for automation to |
increase efficiency )

4. Management to mandate time for learning,
upskilling, and mentoring

5. Constantly review and improve standards, methods
and procedures

]
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