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Senior BIM Advisor
Innovation and Service Excellence Award 2019

Task Group Leader —
European Standardization Committee
on Building Information Modelling TC 442

Assistant Editor — BIM Dictionary —
BIM Excellence Initiative

Best Woman 2017
Italian National Council of Engineers (CNI)

2013 Master Thesis on BIM in Public Procurement
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WHY DIGITIZATION (IN THE CONSTRUCTION INDUSTRY)?

ev GIL TALMI
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WHY DIGITIZATION (IN THE CONSTRUCTION INDUSTRY)?

Alexa’s listening. Say something intelligent.

The
Economist

Siri’s listening. Say something intelligent.

The
Economist

3 m_bolpagni



WHY DIGITIZATION IN THE CONSTRUCTION INDUSTRY?
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WHY DIGITIZATION IN THE CONSTRUCTION INDUSTRY?
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CONSTRUCTION INDUSTRY

3 m_bolpagni

niA

Low Productivity

Low Predictability

Structural Fragmentation

Leadership Fragmentation

Low Margins, Adversarial

Pricing Models & Financial
Fragility

L\

A Dysfunctional Training
Funding & Delivery Model

Workforce Size &
Demographics

Lack of Collaboration &
Improvement Culture

Lack of R&D & Investment
in Innovation

Poor Industry Image

Source: Modernise or die



DIGITAL CONSTRUCTION

AvBpwrol MoAimikn

People
& Skills
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ROLE OF STANDARDIZATION

IS essential to progress.

o] 5o

Y m_bolpagni



EDUCATION IS KEY

An International example:

MSc Digital Engineering Management

3 m_bolpagni
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THE ITALIAN PARADIGM

Y m_bolpagni

Where to start?
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THE ITALIAN PARADIGM

pressures from
other authorities
from same or
similar markets

pressures

from similar
organizations or
ssociations from
other markets

mimetic +
normative

pressures

s (N eEeEMNeMe ™ BOTTOM -

other markets

’ m_bolpagni Source: Succar, 2013 12



THE ITALIAN PARADIGM

1) Research and Training activities in Italian Universities
(starting 2006)

Example:

UNIVERSITY
OF BRESCIA

3 m_bolpagni

Source: Galli Theatre 2013
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THE ITALIAN PARADIGM

1) Research and Training activities in Italian Universities

Example:
3 Checking & E M @ | @ check @ Report | B B 8
Ruleset 2B A A A XV

TR NS RUISSEL

-] New Ruleset
i § Site office Must Locate Near WC

-~ § Crane Must Be Defined
----- § Site office Must Be Defined
- § Freight elevator Must Be Defined
<<<<< § Fence Must Be Defined
- § Scaffolding Must Be Defined
..... § Pedestrian and Vehicular Gates Must Be Defined
----- § WC Must Be Defined
---- § Security office Must Be Defined
- § Electric cabinet Must Be Defined
----- § Site office Must Locate Near pedestrian gate
- § Fence Dimension Values

|
|
E
2R

-~ § Height Scaffolding

% Clearance in Front of gates --

B [E]

eepeer B2

>

m

1

3 m_bolpagni

QA Osn-Dre- | @EHHED - IQAATN-ITIB@IE0 R
Rbc
#
5]

AvBpwrol

& 30 AR SOy GEEES - AQRTN-I0BRIEE =

UNIVERSITY
OF BRESCIA

Source: Galli Theatre 2013 14



THE ITALIAN PARADIGM

1) Research and Training activities in Italian Universities Avpurer

Example:

e S5 = — 3 ]
Comando: i
Stwds Panks imposiaveta | Viswlezs  Upoivste  \obis  Trskoma | Stumenicue  Stumenisupadci  Sinmethsoidi Sinmeimesh - Stmentd ey | Osegmtecneo 23 v E L @@l @

DeESTLDNed) + AL 2 He « -~ 2AR000@ Y@L, @

Pezzs GugllaMaggiore - caming - N - plastro - n102

o h

"~ Gallery: GuglaMaggiore - caming - N - pilastro - n102 -
o Foto pezzo originale: 4= y 8 & ' 2 '_‘
a8, - B ’
@ e,
LAY
DAY
& ok
LR Bl 4R . NN AR ZodEl @ s R LR I =R A e —
M
Eol 4 1L
Iy 38 -
w @
808
v, 8, |
5@ —
e
:
e
T ——
e e s
2310 y442238 | 20000 Mei htlaggree Snap ala Orto _ Planare  Osnap __ Smarilrack _ Gumbal | Regeira stona _ Filra_Uso dela memona: 4717 M@ .
- Do d Sugiid
i s
POLITECNICO S+

MILANO 1863 Source: 3DSurvey Group
Y m_bolpagni 15



THE ITALIAN PARADIGM

1) Research and Training activities in Italian Universities

FROM PARAMETRIC TO LIGHTING MODEL

Example:

BUILDING EXPERTISE

PARAMETRIC APPLICATION
REVIT ARCHITECTURE

FC

ECOTECT

SRR
ENERGY EXPERTISE

RADIANCE - DAYSIM

APPLICATIONS FOR SIMULATIONS _ APPLICATION FOR CHARACTERIZATION

y m bolpagni Source: PoliTo 2013
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THE ITALIAN PARADIGM

2) Software-house or dealers provide tools

Examples:
ideag")‘(plorer m
938y COLLABORATION

Q D>
MANAGEMENT Y
© KUKA|prc
ide: 01 ™
. g &
b\l FABRICATION

= - HARPACEAS*®

. ; op R 'S @ o
/@R O

:\/\’ ’ Vo {7' ENVIRONMENTAL @
Y Fuxee ( = ‘@- I 0 €J TeamSystem’

F CONCEPTUAL ¢ ( )
MODELLING GInar VISUAL‘%AHDN/ A@A
PARAMETRIC W N —— ‘ N N
\., MODELLING 2 ACCA SOFTWARE
|, “

o B - SOLIBRI

ource: Parametl
3 m_bolpagni 17



THE ITALIAN PARADIGM

3) Associations to support the technical implementation and

promoting open solutions

@bU”dlﬂg SMHRI ASSOBIM

One of the 20 Chapters of buildingSMART International

2017

15 companies

m_bolpagni
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THE ITALIAN PARADIGM

4) Increasing use of BIM tools by contractors and design firms

Example:

BIM User Group Italia

50+ professionals

Source: BIM Portale

3 m_bolpagni
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THE ITALIAN PARADIGM

5) Legislative Decree 50/2016 —
Adoption of European Directives 2014/23/UE, 2014/24/UE and
2014/25/UE

Art 23(13) of D.Igs. 50/2016
Includes the possibility of requiring BIM methodology in Public Procurement

m_bolpagni
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THE ITALIAN PARADIGM

6) 2016-2017 Creation of Govermental task Group on BIM

Italian BIM Mandate (2017)

Ministero

delle Infrastrutture e dei Trasporti

MINISTERO TEMI COME FARE PER COMUNICAZIONE

URP CONTATTI

00000600 I

AMMINISTRAZIONE TRASPARENTE

Home Home > Ricerca Normativa > Decreto Ministeriale numero 560 del 01/12/2017
HImE e N isteriale numero 560 del 01/12/2017
Temi ~
Come fare per ~ Descrizione breve
Adottato il decreto 1 dicembre 2017, n. 560 che stabilisce le modalita e i tempi di progressiva
Comunicazione hd

introduzione dei metodi e degli strumenti elettronici di modellazione per I'edilizia e le infrastrutture

Amministrazione Trasparente

In attuazione dell‘articolo 23, comma 13, del decreto legislativo 18 aprile 2016, n. 50, “Codice dei

contratti pubblici, il Ministro delle Infrastrutture e dei Trasporti ha adottato il decreto n. 560 del 1

dicembre 2017 che definisce le modalita e i tempi di progressiva introduzione, da parte delle stazioni

appaltanti, delle amministrazioni concedenti e degli operatori economici, dell'obbligatorieta dei

metodi e degli strumenti elettronici specifici, quali quelli di modellazione per I'edilizia e le

infrastrutture, nelle fasi di progettazione, costruzione e gestione delle opere e relative verifiche.

Il decreto entra in vigore decorsi quindici giorni dalla data di pubblicazione su questo sito.

Y m_bolpagni

DI cony

e @ W Wﬂ””ﬂ”@

REG, DECRETE 732 2011 SO Y30 REY-
N
‘REGISTRAZIONE.

L st il Drgstrsettians o it Trvagpionss

VISTO il decreto legislativo 18 aprile 2016, n. 50, e successive modificazioni, recante: “Codice dei
contratt pubblici” ed in particolare I'anticolo 23;

VISTO il comm 13, del citao articalo 23 del codice dei conteatt pubbici, che, nel prevedere che
le stazioni appaltanti possono richiedere per le nuove opere nonché per interventi di recupero,
riqualificazione o varianti, prioritariamente per i lavori complessi, I'uso dei metodi e strumenti
elettronici specifici quali quelli Jazione per |"edi le infrastrutture, dispone, altresi, che
con decreio del Minisiero delle infastrutture ¢ def trasparl, da adotare emiro il 31 ugiio 2016,
anche awalendes! clf unes Commissione appasitamente fstituite presso il medesimo Miristero, senza
oneri aggiuntivi a :uH:a della fir fnnmn pubblica sono kﬁmtr le modalita ¢ i lmlpl di pmg[wstm
introduzione
conedens i opertrd cconomic, vtz n mlnzmm aHa 2 gl o pire s
he ¢ del 5

VISTO il fivo 7 marzo 2005, n. 82,

VISTO il decrto del Minsco dlle itsiur  df igard dl 15 o 2016 . 247, son
quale & stata istituita Ja Comu onc con il compito iare le mﬂﬂalim € i ten

gressiva.iniroduzione dellobbligatorets, presso le stazioni appaltant, i
Lot gl apertor seonomie, de kol o et detnit sy s
‘modellazione per Pedilizin ¢ le infrestrutture, valuata in relazione all tipologis delle opere da
affdare e della strategia di digializzazione celle smministrazioni pubbliche ¢ del setore delle
costruzioni;

VISTO il decreto del Ministro delle infrastrutture e dei trasporti del 31 agosio 2016 1. 297, oon l
quale la predetia Commissione & staia integraia con la partecipazione alla medesima di un
dell dell Parca it

VISTA Ia proposta della Commissione sotioposta a consultazione publlics;
VISTI gl et della consultazione pubblice;

Vl:hl;:k Ia proposta della Commissione del 17 seftembre 2017, a seguito della sonsuliazione
pubblica;

VISTA Ia nota del Dipartimento per le infrastratture e
19 ottobre 2017;

mi informativi ¢ statistii n.11719 del

VISTA Ia nota dell"Ufficio legislativo n.40694 del 25 otiobre 2017;

o Y

21



THE ITALIAN PARADIGM

3 m_bolpagni

Introduction

Aims

Definition

Preparatory Compliance

Interoperability

Optional use of tools and methods

Timeline
EIR
Monitoring Committee

Become Law

—3
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THE ITALIAN PARADIGM

Italian BIM Mandate (2017)
Italian BIM Mandate Roadmap

100 million € 15 million € 1 million €

50 million € According to
D.Lg 50/16

3 m_bolpagni

—3
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THE ITALIAN PARADIGM

BIM in Public Tenders Oic (- )

ione delle ioni
edi lenza teceni

Hellenic Association of Consulting Firms

oce

Data, 14 febbraio 2018

" Rapporto Rapporto
2015 2016 sulle gare BIM 2018 sulle gare BIM 2019
per opere pubbliche per opere pubbliche
5 tenders 26 tenders —

Anatisi'del mercato e delle gare L Analisi del mercato e delle gare

Rapporto OICE sui bandi BIM 2017

Analisi del mercato e delle gare

2017 2018 2019
86 tenders 268 tenders 478 tenders

Y m_bolpagni 24



THE ITALIAN PARADIGM

BIM in Public Tenders Olce

3 m_bolpagni

130 T Tk I i T 11 : ] T 1 T T TT 111 1 T 1]
120 -
110

=———numero gare ——numero tendenza

fcb )

HHEEHEREEEE

2018

ﬁ§§=|' TEHEH ﬂlﬁ% |I§ﬂﬂﬁﬂﬂ%ﬁ%ﬁq

2015 2016 2017

HEHEEEEREE

2019

Fonte: indagine OICE sul BIM 2019

25



THE ITALIAN PARADIGM

©EURM

TASKGROUP

- Pietro Baratono
y .“'.ﬂl";ﬁ Angelo Ciribini

y

3 m_bolpagni



BIM& LEGAL IMPLICATIONS

The collaborative and The legal implications of
transparent nature of BIM BIM are considered
decreases a barrier against its

the number of claims Implementation

leading to disputes and
potential litigation

(Eastman et al., 2011)




THE ITALIAN PARADIGM

International
Organization for
Standardization

INTERNATIONAL

IEC

European
Committee for
Standardization

EUROPEAN

CENELEC

ENTE ITALIANO
DI NORMAZIONE

2 NATIONAL

Y

_bolpagni
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THE ITALIAN PARADIGM

DI NORMAZIONE

7) Publication of Italian BIM Standards (from 2009) ‘N'N LN

UNI 11337

3 m_bolpagni

Models, documentation and objects
Denomination and classification
LOI for construction products

LOD

Informative flows

Example of EIR

Roles, skills
Project Management and Information Management

Building Book

—3
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THE ITALIAN PARADIGM

<) e G Example LOD for n situ concrete columns
LODA Looe woc LoD LODE LODF LoneG
DI NORMAZIONE :
g
g
g
(Geometry Geometry Geometry Geometry
J or pset I P AsinLODE
{as-buit survey),
extruded sold 4 "
i e GG Example LOD for door tlechrical standards. dimensions. & models all the | includes al the renforcements ke ”
T postions. material suppler-specific data, AsinLODC or D
LoDA Loos Lonc LooD LoDE LoDF Lo0G o roiacamons i {saringtom,
| g management
— EE— bject [obect Obiec Object Object Object
130 sold
i 9 - Tos corticates - Maktorancatepiacement
< | E [ uet i om
E redonce incidence |- Ay reintorcement cage: - Maitenance party
|| N 8] ol By
& |
z
8
Geometry Geometry Geometry Geometry Geometry ‘ Geometry
(Geometric o |Vertca Vortcal specificdoor | Door fxture
20 symbol.  |the vertical sizeand | with real shape and size, and |real shape and size, and comect | fixture. ‘MM‘"‘ asiniANE
with approximate shape, size | position. correct positon. It represents |posiion. Rrepresensalhe | Asin LODE | with R
and position al (as-built survey). | Mainter H e C3 _ Example LOD for spaces
w o ‘un exs LoDA Loos Loc LoD LODE LODF Looc
accessory companents. companens. It includes the |asinLt
matera suppler-spechc data (startin
e riches. |
Object Object Object Object Object Object |obiect
2D graphic [Hole in @ 30 sobd Composte 3D sofd | Complex 3D solids Complex 3D solids Door fixture |oors _ \
re = == s r T TCharac E b
Simpl Number of ¥ comp Ay | Mainte 2
Dmensicns Operingtype Shter type e eficve e deckredy |- Cassiication (UNI 8290, £
Thermal andacoustic |- Acoustic transmission inishes the suppier or the fixure. CSl, etc) g
requirement definition design performance . Constructional detads Efcive thermdl insulson (- Product certication Y Geametry Geometry Geometry Geometry Geometry Geometry
Thermal ir - C without ‘suppber |- i 20 outhine, | Appr
performance reforence 1o individual Supplier's mounting sheat he Asin LOD € New works: a5 in LOD F
- Component definton products Component detais by tical finsn (a5 bult survey). (il updates)
e individual brand-specific hicknasses dontiied systom, sub-systom and
= product. specific comporents on esisent elsments:
Mouniing inkormation represented with real asin LOD C or D
pwsbishisapbing brand-specifc thicnesses. {(starting brom).
F - Technical data sheels | Object Object Object Object Object Object
& Lines 30 volume materiats
2 sratiorapy
8 -
App posiioning |- aphy g
definition s 8 .
-~ Finish package thickness finishes. specification and technical Csi, etc)
Surtace dimensional - Material details data sheel for - Product certification
information - o i
- Plantinformation/types and plarts
- Localion (WBS geographic
code)
3 m_bolpagni 0

Source: UNI 11337-4
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THE ITALIAN PARADIGM

International
Organization for
Standardization

INTERNATIONAL

|EC

European
Committee for

EUROPEAN

CENELEC

ENTE ITALIANO
DI NORMAZIONE

= NATIONAL

Y m_bolpagni
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Structure of CEN/TC 442 - Building Information Modelling - BIM

Chair @ivind Rooth
Secretary Lisbet Landfald

WG 2: Exchange Information, Germany
Convener: Thomas Liebich

TG 1 PL: Marzia Bolpagni, ltaly

W1 442009 prEN 17412 BIM — Level of

Information Need -Concepts and principles

WI 442030 LOIN Part 2
WI 442029 LOIN Part 3

TG 2
Wi 442014 and 442015 prEN IS0 21597-1 and

‘WG 3: Information Deliver)r Specification,

WG 4: Support Data Dictionaries, France

stria Convener: Roland Dominici
Convener: Peter Kompolschek
{ TG 1 TG 1 PL: Frederic Grand, France

PL: Marie C Coin, France
Co -lead Manfred Huber, Switzerand

how to implement EN ISO 19850-1 and
-2 in Europe

Wi 442022 CENITR 17439 Guidance on

-

TG 2 PL: Philip Ridgway, France

j

WI 442007 prEN IS0 23386

Building information modelling and other digital
processes uged in Consfruction — Methodology to

describe, author and maintain properties in
interconnected dictionaries

‘\

J

WG 1: Terminology, UK
Convener: Dan Rossiter

‘WG 5: Chairman's Advisory
Group, Morway
Convener: @ivind Rooth

TG
Strategy and Planning
Co convenors Anne Kemp

e ~ (UK), @ivind Rooth
2 W1 442024 Guideline for the TG 2 PL: Espen Schulze, Norway
WA IS0 lead implementation of BIM Execution Plans
e — i
(BEP) and Exchange Information W1 442010 prEN IS0 23387
( ™ Requirements (EIR) on European level Building Information Modelling (BIM) - Data
TG3 based on EN IS0 19650-1 and -2 templates for construction objects used in the life
- ™ k ) cycle of any built asset - Concepts and principles WG 6: Infrastructure, Norway
Team1 PL: Klaus Angelwort, DE Convener: Thomas Jenssen
W 442018 Exchange structure for product (_ W1 442008 prEN 17473 Framework for product
data templates and product data based on X . . . data templates based on harmonized technical W1 442027 BIM in infrastructu
L FEXML ) TG 3 PL: Tomi Henttinen, Finland Smmﬁmrg;;de;ﬂehmrf“mm&m;dmﬂ dardizzalior:r:\leed g re
W1 442023 Guideline on how fo Eaegt;uhemg‘a(lﬁs Io]’lndus!r:“;-'g.mdaﬁon Clgssel; reeomm =
reamapomersas e || ||| e meimemguso e ) G2
W1 442033 Exchange structure for product deli gmanual Part 1- " odol
data templates and product data based on : ndmf e htle“eraﬂ Rt ogy
ifeXML-Part 2 Reguirements and framewark :
configurable products k_ _‘) “ >
O 7
'r WG T: Horizontal role,
(" ) TG 4 PL: Volker Krieger, DE ) ( TG 3 PL: Benno Koherst, Netheriand ) TR
TG 4 PL: Ulrich Hartmann, DE i ! ) ' Convener: Manuela
i WI 442031 prCEN/TR WI 442021 Building Information Modelling (BIM) - VEIERI TE LTI
rﬂ ;Th?‘ﬂsz_c;mmn T=5 Enwrznments (CDE) Framework and Implementation of Modelling and linking between semantic
IR orechs S ne ol eschemac betwery Commen Data Environment Solutions, in ontologies
platforms of different vendors via an open CDE accordance with EN 150 13650
API
\_ J
- J|I\o v
AN J J
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INFORMATION REQUIREMENTS

«| WANT BIM>»
«| WANT a BIM format»

«| WANT BIM Level 2»

«| WANT BIM according to PAS1192-2»

«l WANT BIM according to ISO 19650»
«| WANT LOD 300»

Y m_bolpagni 33



INFORMATION REQUIREMENTS

TG 1 Building Information Modelling — Level of Information Need —
Part 1: Concepts and principles

WHY | PURPOSE WHAT | LEVEL OF INFORMATION NEED

Provide the correct geometry, Attributes
MODEL USES MODEL USES ; :
Constructability Analysis attributes and  associated Type Propertes

3D Detailing Cost Estimation documentation related to a
As-constructed Representation Egress and Ingress Analysis A
Generative Design Energy Use SpECIfIC purpose and no more
Laser Scanning Finite Element Analysis
Photogrammetry Fire and Smoke Simulation
Record Keeping Lighting Analysis
Surveying Quantity Take-off
Visual Communication Reflectivity Analysis Geometry
Risk and Hazard Assessment

Conceptualization Safety Analysis i I

hickness
Hegnt

em Projection Ext
rim Progecton int

Construction Planning Security Analysis
Demolition Planning Site Analysis
Design Authoring Solar Analysis
Disaster Planning Spatial Analysis
Lean Process Analysis Structural Analysis
Lift Planning Sustainability Analysis
Operations Planning Thermal Analysis
Selection and Specification Virtual Reality Simulation
Space Programming Whole Life Cycle Analysis
Urban Planning Wind Studies
Value Analysis

3D Printing

e 2 Architectural Modules -
Accessibility Analysis e p
Prefabrication Descrpton

Acoustic Analysis Casework Prefabrication ot
Augmented Reality Simulation = Concrete Precasting
Clash Detection Construction Logistics
Mechanical Assemblies
Prefabrication

Code Checking & Validation

3 m_bolpagni



Role of Standards

Define requirements

T o oy

3 m_bolpagni

.......

Create information container

Model checking

u
A
LR BT e e

o | v, v e | 5 @ Sty

In collaboration with AEC3 and Rockwool
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Personal statement

“Innovaﬁon deals with
and

If we apply Technology to wrong Processes

and Policies, we are not innovating; we are
just facilitating an inefficient (and
dangerous) way of working! yy




Dr. Marzia Bolpagni

Senior BIM Advisor
- / .
mm g BIM Dictionary
ace =t e

marzia.bolpagni@macegroup.com
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