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Enhancing Society through consistent BIM data

Learning goals of this presentation

» Get an understanding of how Royal HaskoningDHV uses BIM data to enhance society
» Gain insights on consistent BIM data in context of sustainability
» Understand the complexity of consistent BIM data

» Convey an approach to get people to use and produce this consistent BIM data

Climate rsity- /Ml Resources
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Enhancing Society Together

5 key themes

» Climate change

WE SUPPORT

» Biodiversity & Natural systems
» Resources & Circularity

» Social value & Equality

» Safety & Well-being

Here we can have the biggest positive impact in delivering
benefits for society and the environment. In the projects we deliver
for our clients and in our own operations. Whilst contributing to
related UN Sustainable Development Goals, the SDGs.
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Wh O wWe are 7«’ 6,000 colleagues working from

5oval — 65 offices around the world
En?afc,-n?sgc',-etygrogethe, on projects in 100+ countries

We are independent international consulting engineers
leading the way in sustainable development and innovation
since 1881.

We take responsibility for having a positive impact onthe 38 2 o " '\ A o
world and we constantly challenge ourselves and our clients ' En ; I I S
to develop sustainable solutions to local and global issues.

By combining engineering, design and consultancy with
software and technology, we are delivering more added
value to our clients. Enhancing Society Together!

[l Regional Office Locations ’ P

# 3 7 in Engineering News-Record’s
Top 225 International Design Firms
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Enhancing Society Together
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Integrating & Digitalising
the built environment value chain

——-— ., 3 .
f =T =OmOmOmOm) 8 Transformation
| |
gl AWV :
Beyond BIM: Whole Mobile & cloud Artificial intelligence,
real-time digital data value chain Outcome-based platform machine learning
" Collaboration
S =O=O=p
Beyond Design + construction Reduce issues BIM to
3D BIM collaboration & resolution latency field
el Information
3D <) BIM
Building Information
3D BIM Core Design .
BIM e-submission information analyses MOde“ng
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Climate change impact use cases

Revetment with crown wall requires less core material

Testproject - CO2 - Result 468806 Testproject - CO2 - Result 468613

= 1000-3000kg High water: 3.0 m CD [ 1000-3000kg High water: 3.0 m €D
30 mmm 15-300kg H.m0=3.32m T_p=18.1s 30| mmm 15300kg H_m0=3 32:;5231‘]6&1:
[ 300-1000kg beta=0.0 deg [0 300-1000kg =0.0 deg
N 3000-6000k :
[ 3000-6000kg Low water: -0.2 m CD - 60-300k: ¢ H nkg:;;;:fnpiﬁ(ﬁ
- m— 60-300kg H_m0=3.32m T_p=18.1s v betas0.0 d
§ i beta=0.0 deg - Crown wall 2=0.0 deg
¥ 20~ High water level T 207 ---- High water level
§ — Low water level ; — Low water level
o Quarry run S Quarry run
H 3
- Crest width: 5.00m 3

104 9.2mCD 10 Total crest wiith 10.00m
Armour crest width: 2.77m
6.0 m CD Top of wall: 6.2m CD

0 0
~101 -10
Bed Level: -12.5 m CO Bed Level: 125 m LD
SHIELD v2.1 SHIELD v2.1
80 60 40 20 0
—80 —60 -40 -20 0 distance [m]
distance [m]

Costs per m"; €48500
Costs per m'": €46200 CO2 per m': 92 ton

CO2 per m': 107 ton .
Revetment Revetment with crown wall

® <

5% higher costs 14% less CO,

1,500 ton less CO, for a 100m revetment
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What is 1,500 tons of CO,?

&

CO 1,500 tons
2 emission is equal 950+ economy class

to: return flights from
Amsterdam to Las
Vegas

CO To compensate
2 1 ’500 tons we 125 ha of forest

heed: growing for 1 year
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250 households
of electricity use
for one year

&

725 cars driving

electric instead

of gasoline for 1
year

5 commercial
flights into
space

11,000 solar panels
instead of
conventional power
for 1 year
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Carbon footprint framework - Buildings

@ Operational carbon
@® Embodied carbon

Replacement and maintenance
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Source: leti.london
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Carbon footprint framework - Buildings

End of life
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Circular economy

Beyond bvilding

life cycle

Benefits & Loads

Reuse

Recovery
Recycling

Source: leti.london
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Climate change impact use cases

Embodied carbon study for data centre

+ Bill of Quantities
* Revit Models
» Design documents

Building
design

e Structural
List material « Architectural
components + MEP

Big components

Carbon
footprint
calculations

 Link material components to
(resembling) products

Identify contributors
Compare to other DC
Compare to thresholds
List opportunities
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Climate change impact use cases

Embodied carbon study for data centre

Cellular glass insulation_ Oil tank steel/PE-HD, double wall tank, Emergency power supply source

505 12:?' 4583
15%

Sandwich panel with 2%
polymer foam core and

double steel siding
Hollow core concrete slabs,

538
2% C30/37, 20% recycled binders in
cement
i 2096
Ready-mix concrete, o

C35/45, 40% GGBS content

Raised floor system with
) . 572
particleboard tiles cover %
597 D

2% Electrical transformx

599
Ready-mix concrete, C50/60, 2%

20% fly ash in cement
780
3%

Ready-mix concrete, C55/67,
40% GGBS in cement
1905
6%

Galvanized steel water

High density polyethylene plastic\ supply plumbing

pipe, 0% recycled content 1863
934 6%
3% Cooling tower_\

1009
3%

Ready-mix concrete, C30/37, 40"0\

recycled binders in cement
1041 Aluminium mullion-transom system

3% 1071 I—

4%

Reinforcement steel (rebar),

97% recycled content
1838

6%
Concrete column, C35/45

Structural steel profiles —— T 1572
90% recycled content Electrlaty'dlstrlbutlon ' B 5%
1154 system, cabling and centr: ~————__ Drycooler, for air, max P = 80kW
4% 1334 1338
4% 4%

Chart Whole Building (tCO2e)
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Climate change impact use cases
Embodied carbon study for data centre

Precaslncrete
_ Electrification components and
Emergency powl:pply = mr\

Ready crets

/4

Sprinkl

Electricicables
[ |
Plast]

Dry[€gbler

-A3 Materials

Cooli

Sankey diagram global warming
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Challenge 1.
How to create
consistent BIM
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What is consistent BIM data?

1 Project Information Model (PIM)

Asset Information Model (AIM)
1

Documentation

Non-Graphical Data

1 2 3 & 5 6 Ii
= == (sl

Source: information delivery cycle according to ISO-19650

Information Model

Graphical
model

g
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What is consistent BIM data?

Project 1

A PR
i } |k |

Project 2

ettt H |
b=

Project 4

Consistency
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ConSiStent BIM data N International
Iso Organization for

Connect information modelling and information management DRzl | Standardization

19650

Organizational
Information
Requirements

Asset Information Asset Information
Requirements Model

Project Exchange Project
Information Information Information
Requirements Requirements Model

v' Requirements

v ICT v" 3D-Model

v' Operations v Elements / Objects

v Strategy v' Clash Control
Set clear requirements with Client Produce consistent data
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Challenge 2.
How to get
people

to produce

consistent BIM
data?

Royal HaskoningDHV



B
Cultural dimensions

Power Distance
38

70

Individualism

80

89
s I 20

Masculinity
| ———"|_

[ The Netherlands < /.~

B Uunited Kingdom No one size fits all

. Vietnam —35 53 Tailored approach
|
S 30 necessary

Source: https://www.hofstede-insights.com
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Our Approach
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A man in a hot air balloon realized he was lost. He reduced
altitude and spotted a man below. He descended a bit more and
shouted,

"Excuse me, can you help me? I promised a friend I would
meet him an hour ago, but I don't know where I am."

The man below replied, '"You are in a hot air balloon hovering
approximately 30 feet above the ground. You are between 40
and 41 degrees north latitude and between 59 and 60 degrees
west longitude."

"You must be an ENGINEER," said the balloonist.
"I am," replied the man, "How did you know?"

"Well," answered the balloonist, "everything you told me is
technically correct, but I have no idea what to make of your
information, and the fact is I am still lost. Frankly, you've not
been much help so far."

The man below responded, "You must be a manager."

"I am," replied the balloonist, "but how did you know."

"Well," said the man, "you don't know where you are or where
you are going.You have risen to where you are due to a large
quantity of hot air.You made a promise that you have no idea
how to keep, and you expect me to solve your problem. The fact
is, you are in exactly the same position you were in before we
met, but now, somehow, it's my fault."




Our approach

PEOPLE

Change Management
Guiding Principles

SUCCESS 4l

Cloud Collaboration
— e Automation
Data-driven insights

Standardization '
Collaboration Autodesk .

PROCESS TECHNOLOGY.
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Change management

An organizational change can only happen when individuals change

PEOPLE

OO0

Awareness Desire Knowledge Ability Reinforcement
Of the need To participate and On how to To implement desired To sustain
for change support the change change skills & behaviors the change
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Guiding principles

Il
2<

Focus on Aim for the highest Structured
commonalities, not possible knowledge network
on differences international
standard
@)
Information Standardized Create optimised
management workflows

multidisciplinary
parametric models
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PEOPLE

Ensure co-creation
with content owners

Data driven
engineering process
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Collaboration with

Enterprise Business Agreement

PEOPLE

Direct access to latest technology

Enterprise Priority Support

Adoption Accelerators

Managed Success Plan

Consultancy Services
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Way of working - continuous improvement ®
What if: we deal with Revit content like software developers deal with code

PROCESS
A
<
‘7,1/ <
&
& 3
m
by
“ :
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Way of working - continuous improvement o

What if: we deal with Revit content like software developers deal with code

oot b PN PROCESS
L ontent sharing ~ EMeEsEEs
I% BIM Standards platforms &% UNIFI @buildingSN\Hﬂ'l:

International home of openBIM

Revit
R
Models

Cloud

collaboration gy

PRO

= Automated
Generation of
Revit families

Key use

Automated
quality checks

BIM model
quality checks

revizto

BIM model

rwers quality dashboard .
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BIM standards

Model Authoring Standards

Internal Standards

3D Model Guide
General

Object / Family

Library

3D Model Guide

Architecture L L

BIM360 CDE

3D Model Guide MEP
templates

3D Model Guide
Structural

BIM360 CDE
guidelines

Revit Family Guide BIM Basis IDS

Revit Template
Standards

LOD Specification

Best Practices

———

—_
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@

Consistency Avoid
searching
Co-creation

per discipline
(content owners)

-
@
Safe time Accuracy

b
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How to use the Revit Template
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View Templates

Sheet Composition 9
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G NN o m Awe NN G Oe s s s

General Modelling Principles 12
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Use of model in-place families 13
Mirtoring objects "
Use of groups “
3D Model Checking and Data Management 15
Data to be managed 15
Model Checking in Schedules G
Model Checking in 3D Views 7
Model Checking with Interference Check 2
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Implementation of standards

Peoples Power

PEOPLE

Roadshow across 5 offices / 200 people

Awareness + Desire about existing of

BIM basics

Train-the-trainer program per discipline 0

Knowledge + Ability skills for - 0 e
applying BIM basics in projects

Change
Management

Data-driven insights Framework

Reinforcement for implementation of

BIM basics across all projects
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Revit Content

Generate consistent Revit content

e« ® = 2

Insert  Annotate  View

Create

b EEL B O®IWE I

Manage Add-Ins  BIMcollab  BIM Interoperability Tools

A

DAQS A:

st Modify o

Autodesk Revit 2021.1.7 - Family1 - Floor Plan: Ref. Level

&+ H 85 S 4 @

v

TECHNOLOGY

=) 10, Views (all)
&) Floor Plans
Ref. Level
() Ceiling Plans
Ref. Level
3D Views
View 1
Elevations (Elevation 1)
Back
Front
Left
Right
D sheets (all)
Families
[@ Groups
&8 Revit Links

m

B8

20 [JB@E & <
Click to select, TAB for alternates, CTRL adds, SHIFT unselects.
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[Modify Extrusion Blend Revolve Sweep Swept Void  Model Component Model Opening Model | Control  Electrical  Duct Pipe CableTray Conduit Reference Reference ~Set Show Viewer Loadinto  Load into
Blend Forms  Line Text Group Connector Connector Connector Connector Connector  Line  Plane Project Project and Close
Select > Properties Forms Model Control Connectors Datum Work Plane Family Editor
Project Browser - Family1 X [ Ref. Level ¥ Properties X

Dynamo Player

mmCc

B/ ready
B/ feady
B/ ready

o

B / rean

06-Extrusion
B/ ready

/=) 40-CreateModelLinesitem

01-Reference planes
02-Create Shared Parameters
03-Dimensions Ref Floorplan

04-Dimensions Front view
B/ ready

05-SubCategories

Properties help

e R R

Apply
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Monitoring

Monitoring of BIM Basics adoption

TECHNOLOGY
BIM Basics
Guidelines
Power BI
Automated validation of No manual work and
i'mh“gﬁﬂg BIM Basics compliance occupied personal
per BIM model computers
s — & /T
1 =
Automated Improved Realizing the benefits of
Validation Collaboration BIM model working in a Common
performance Data Environment

revizto
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Monitoring

Monitoring of BIM Basics adoption

@ &

Configured Time-stamped
checks validation reports
Vv

revizto S8 i \/alidation Tool

TECHNOLOGY

v 8 Golc
(! ®0 |

AR
Several projects Stored on ACC Cen t::hz‘:d Visualized
R and BIM models @ or BIM 360 ’ si;e':;g I:cz tizn ] Metrics and KPI’s
RV} in Revit platform A in PowerBi

in Sharepoint
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Monitoring

Monitoring of BIM Basics adoption

TECHNOLOGY

BIM Basics Compliance Dashboard 72 AUTODESK

[ projects fiter [ Report Manth Firter Barage -
possing seore

Al

74 AUTODESK

MODEL NAME

GENERAL STATS SYSTEMS WORKSETS PERFORMANCE STAT y
Revit Template usage Revit Families Start View
1 8 80 ELEMENTS PER WORKSET 3 990 | Models that used recent RHDHV template Objects coming from RHDHV Object Library Start view contains all RHDHV parameter values
. 62,650 | e )
FILE SIZE in MB MIRRORED ELEMENTS s Gosl: 500 (68%) one oo oo
e ERRORS & WARNINGS
Shared Vews. Leve 2, 27
Gt
254,611 98 e 141
MODEL CLEMENT COUNT DUPL CATE ELEMENTS 2 5155 ;
3 187 Goak:0
IMPORTED DWG & SKP "
- Naming Convendion Template Content Object Parameters
O 1 O 1 2 2 P Contert that complies with RHDHY naming convention Content that is standard RHDHY template content Required parameters contain values
v
ANNOTATIVE FIFMENT COUNT UNCONNECTED DLCTS O 1 < 1acoks Plans I y " N —— Assembly code I
Goa': (Blarik) (-NaN%) Elevat Plar families tem o t
ators I syterm parancter |
PURGE LNUSED 12LARGEST.FAMLIES View templates 4
Heme Sections I Dimension styles I Tope I
IMPORTED RASTER IMAGES UNGONNECTED PIPE 42 ! Chetevpsy, Call-outs I — I — Clasification code I ——
SochNper tne petteres 113 25% s0% 3 100%
i Se— Lees " ——— sty I ——
0 IN PLACC FAMILICS 1_Spr~dler - Pendent - Hosted 800 KB Grids [r— r—
! _P3ih Reinforcement Synbol 604 KB, Fill patterns
LINKZD DWG UNCONNLCIED LLLCIRICAL 1]_Circ. 1 Brea<er Switohocerd 612KB Family L] Filled regions I I
9 8 ! 1 ! 1_Table-Dring Reund w Chairs. E16 KB Materials I L | ]|
i Pottad P2t 815 KE Materials
1 1 4 8 1 5 4 Goel:0 Gosl: 0 293.09%) L Lssosr Redacer 629KE Worksets I Tt sty I
¥ DUPLICATC L.LMINTS VIPA'S NOT ON SHEZTS 1] Pratt Fist Truse 826 KB N fr—
Pl -8 BJECT STV E——
MODZL GROUPS NON-BUILT IN OBJECT STYLES 1 K-Series Bar Joist-Angle Web 064 KB
42 | - i €30 KE
5 6 ¢ esa ke o oss o om o oo e m o
Gosl: 0 Goal: 0 52 KB
DLTAIL GROUPS UNPLACED ROOMS. FAMILIES > SCO0KE
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Way of working - continuous improvement l"
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