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Digitalization as Driver for Standardized

Specification and Design of Buildings
- In Search of an Efficient Building Design Management Methodology
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Productivity, 2012

$ thousand per person employed, 2015 $
CURRENT .

STATE ol
Automobile
360 - manufacturing
Housing for-sale
340 |- builders
320 +
< Commercial Heavy
and institutional skl
200 +
. Oil and gas
180 Multifamily pipeline
housing
160 | Water and sewer R Htigm:a% .
street,
E{?r:?nru?a?fations -
140 |- ; g Industrial®
Site preparation
Plumbing, HVAC
120 : ;
Single-family Electrical
h i S
US example 100 - e
i T Drywall =
Specialty ® Civil 80 i Roofing
. . . =4 ! '
Building ® Industrial a0 | Lreming Poured Residential | Painting
concrete remodelers
Small trades Heavy construction
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Productivity compound annual growth rate, 2002-12
SLIDE 5 Annual growth in real gross value added per person employed, %

(Barbosa et al. 2017)
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BEHOV FOR BEDRE SAMSPIL
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Measurable Value Production Collaboration Visualization
(Metrics) Management Co-location Simulation

Integrated
5 Integrated Integrated

High-Performing Building Integrated «—— Organization €—— Information

Building Systems Process
(Product] (Knowledge) (BIM)

ll Project Delivery

Agreement/Framework

“...we have not seen a project that has
put all of the framework into practice...”
(Fischer et al. 2017)
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UDFORDRINGER I PROJEKTERINGEN

Undersggelse blandt 65
projekteringsleder i Rambagll

Konklusion:

o Al for hgj usikkerhed i processen

e Mangel pa de rigtige kompetancer,
nar der er brug for dem
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Limited availability of required
employees when needed

Lack of coordination between I o= m 2 _
disciplines

Too many design changes . 9 _ a6

The schedule is too tight I 17
Unclear client requirements ' 15
The fee 1s too low . 18

Not getting required information to -

my design team in time

Due dates for deliveries by different
disciplines differs too much

Poor qualifications of my design team

Design team being too spread out in -

different offices

0%

#Notachallenge  Minor challenge = Challenge

v
e -
s

25% 50% 75%

Critical challenge ® Most critical challenge

il
18 I

100%

Not Sure
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USIKKERHED OG OPBYGING AF FAELLESSKABER

= Ext. Stakeholder
CoP
")

Network of Practice (NoP) Community of Practice (CoP)
Motiverer kun til Kan skabe samarbejde
koordinering « Kan reducere usikkerhed i

projektet

Digitalisering skal statte
faellesskabet
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AGILE PROJEKTLEDELSE
Waterfall

Big outcome at ﬂnd-aﬂ
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AGILE PROJEKTLEDELSE
FREM FOR REN LEAN-TZAENKNING

LAST PLANNER SYSTEM™ SCRUM-BASED APM METHODOLOGY

Master Schedule Master Schedule
l Phase Schedule | 5"°‘;,':,' Story Development
Look-Ahead Plan |
) [ Weekly Work Plan J
r
Feedback Y -
& Learning [ Progress Tracking ]

r CS: Backlog Prioritization
Sprint A Sprint Planning

Review &
Retrospective POING& Stand-up Meetings

Done

Improving

/4
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AGILE PROJEKTLEDELSE

3 case studies:

A.

B.

Pharma €3.7M production rebuild,
10 team members

Pharma €4.0M production extension, 10 team
members

Pharma €7.1M production extension, 25 team
members

" Bedre samarbejde, mindre uforudsigelighed, mere
selvkgrende teams

Det virker ikke hver gang (kraever noget af PL),

x beslutningsprocessen skal styres stramt, det
kraever dygtige folk
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LOSNIGNSFORSLAG:
INFORMATION SYSTEM BASERET PA BCF FORMATET

Clash Detection

LT T =
Mgy gy e
Moy

==
LT

Model Server 1

IFC based exchange

BCF based exchange

S

Task Server 1

Workflows

Nuveaerende scope for BCF
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User requirement
— e i+ _ MiaNagement

Task Server 1

<&

Clash Detection +
Space Management

b A

e = A

\anagement :J HOcke
Workflows

Contract
Management

Task Server 3
Site Registration i @
Ee,- o Cost
nanagement . storage Management
S —— =
" IFC based exchange Workflovs

&
<

BCF based exchange

>
>

Agile Scrum Management Risk Management




IDM PAKKER

Process map

Nuvaerende
IDM Lgsning
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Geometry — LOD 200

Geometry — LOD 300

Name Object Type
Global Unique ID U-value
Area g-value
Occupancy Type Glazing Type
Etchs [EtCchs
Geometry — LOD 300

Object Type

Material

Depth

U-value InpUt

Requirements “9 k

Heating Requirement
Cooling Requirement

Airflow Requirement
Etc...

Task: Thermal Simulation
Phase: Outline Feasibility

ﬂoﬂﬁw oo o )

Heating Load
Process Map (PM) Cooling Load
Hours above 25°C
Hours above 26°C
Etc...

Output
Requirements (OD)

IDM Pakker



IDM MANAGER

IDM Framework
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ARBEJDSBESKRIVELSE FOR VENTILATION
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SAMMENFATNING

Hvis digitalisering skal give veerdi, skal den:

1. Understotte faellesskabet og ikke
skubbe os fra hinanden

2. Skabet forstaelse for andres behov

Digitalisering kan ikke skabe
samarbejde, men kun forberede det, hvis

det findes
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VR and AR visualization
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Wolumen <1,3m3

Wolumen1 3-20m3
Yoluman20-35m3
WYolumen 3,5-40m3
Wolumen4.0-45m3

Yolumen > 4.5m3




NC@”&;VDC Sam arbejd

— Proces 0g'1a

NCC og vores leverandgrer som kompetente medradgiver

Tidlig involvering af alle aktarer

Samarbejde centreret omkring BIM modeler

Structural
Engineer

VDC som afggrende beslutningsgrundlag

NCC VDC
Collaboration
platform
« Information
- Software
= Templates
« Processes
« Competences
- Best Practices

NCC tager ansvar for koordinering og sikre
en optimal design process

Building
Owner
Consultant

Installation
Engineer



ey,

DU E T B TR /a \ T !
')‘ I? )
./?
74 ;
,1""‘.‘" ‘;“i LN\
AL 18 AN N
k ARG

1 Lo

_ NCCs,Integreret VDC'
Sy ‘ TS 2L A

cosT -
;™ controL ™

\
DISCIPLINE % y/  Estimarion
MODELS ‘.

ENRICH

+CEDé

* Conshruction Element ™
? Database K

~\
~ SUSTAINABILITY

PRODUCTION _ - s




L LT
/74
/ 17
,,’/,/V«M
1L D
L1
/717

Stepvis’priskalkulation”
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Building element
Description
Revision date

Concrete column

Applies to site-cast and prefabricated concrete columns

CLCS informationsniveau

Inf. 1

Inf. 2

Information level 3

Information level 4

Information level 5

Information level &

LOD (EIMFORUM)

LOD -.200

LO0--300

LO0O 350

LOD -..400

Geometry

Columnz are madelled az generic
objects inmax. outer contour braken
dawn into owverall tupes.

Expected main geometry, orientation
and Location.

Columns are modelled in specified
main dimension, arientation and
Location.

Larger holes for main lead-throughs
with specified size and Location,

Columns are madelledin final
dimension, element length.
orientation and location and in
producable lengths.

Final brackets, carrugated pipes and
hales for lead-throughs.

Columnsz are madelled in final
dimension, production length,
orientation and Location.

Firal brackets, holes far lead-
thraughs, joints, reinfarcement incl.
supparts, mourting paints, bevels
andinsert plates.

Mandatory NCC pilot
attributes (Model
defined attributes)

Claszsification [CALC)
Tupe named ID[CALC) (PL]
Crass section [CALC)
Prafile [CALLC)

Azzembly Control Number [ACH)
Class (Tekla)

Top Elevation

Biottan Elewation

Area [Grozs) (CALC)

Ares [Met)

Length [Thicknes=] [CALC]
‘width [Thickness] [CALC]
Height [CALC]

Vaolume [CALCTILEA)

Clazsification [CALC)
Tupe name! IO [CALC)(FLY
Cross section [CALC)
Profile [CALC)
Construction type [PL]

Azzembly Control Mumber [ACH)
Clasz [Tekla)

Top Elevation

Biotron Elewation

Area (Grozs] [CALC)

Area (Met)

Length [Thicknes=] [CALLC)
‘width [Thickness] [CALC)
Height [CALC]

Walume [CALC)

Claszifization [CALC)

Tupe named IDICALC] [PL)
Crasz section [CALC)
Prafile [CALC]
Construction tupe [PL]
Flaar [CALC)(PL)
Concrete strength [LCA]
Material [Contrete](LCA)
Materialisolation (LCA)
Azsembly Contral Number (BCH)
Clazs (Teklal

Top Elevation

Biorean Elevation

frea [Gross] [CALC)

frea (Met]

Length [Thickness] [CALC)
Wwidth [Thickness] [CALC)
Height [CALC)

Walume [CALE)

Claszification [CALC)

Tupe name! IDCALC]IPL)
Crass section [CALC)
Profile [TALC)
Construction tupe [PL]
Floor [CALC](PL)
Concrete strength [LCA]
Material [Contrete)[LCA]
Materialisolation (LCA)
Azsembly Control Number (BCM)
Clazs (Teklal

Top Elevation

Bottan Elevation

Brea [Grozs) [CALC)

Area (Met)

Length [Thickness] [CALC]
‘width [Thickness] [CALC)
Height [CALLC)

Walume [CALC)

R@C-BBHEIDING

.. cambuan | e e aings o) R RaURRR | oo crace | frss | sieel cl

Steel beam Concrete o

'l
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(i) Info
P wall. 1

Ider

Tdentificz

Property
Maodel
Discipline
Mame
Type
Description
Material
Layer
System
Building Er
Geometry
Application
GUID
BATID

% Classification

(i) Info

P wall. 19.95

Identification | Location | Quantities | Material | Profile | Relations | Classification | Hyperlinks | |

Property
INFO_BSAB

- INFO_cCategory

INFO_Core Material
INFO_Description
INFO_Family

INFO_GUID

INFO_Maodel Discipline
INFO_Model Name
INFO_Mame

INFO_Object Class
INFO_RenovationStatus
INFO_Structure
INFO_Talo2000

INFO_Time Stamp
LOC_Floar

QTY_Area Side Largest Gross
QTY_Area Side Largest Met
QTY_Height

QTY_Length
QTY_Thickness

¢ -3 ~|[@A)F

Value

43.CB

Walls

Skivmaterial, svart
Skivmaterial

Basic Wall
01uMYAplDFPUGAIrMIZmOi
Architectural Model
A-40-V-00.ifc
Skivmaterial

wall

Mytt

Skivmaterial, svart
43.CB
2016-10-31T08: 44:51
Flan 27

8.18 m2

8.18 m2

2.87m

3.43m

50 mm
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Opdateret viden om
tid og skonomi tager
fa dage

{ ARCHITECTURAL

! MODEL \l' Udveelg
% J| STRUCTURAL Grupper
# MODEL
Berig
12| TECHNICAL
MODEL
Udtraek data
SUPLLIER Gem og genbrug data
MODEL

Ncc”~
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 Gruppetede objekter

Kv. Bostadshuset

Groupings Activities 3D Visualisation Models Import/Export

Showing Architectural

Groups

Activities

63 _IV531_Architectural

63 V5321 _Architectural : = I I* 3 il

V534 -
63 _1V534 Architectural

[]Show only selected

[] Show spaces

25
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1) Kollaborative og integrerede designpro sét
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2) Dlgltale veerktgjer og automatlsermg

3) Dlgltale proéotypeijags _ m"ger

i Tem

4) " loT — Internet of things

. N my w—ay -~ ol ‘-i'
Kilde: http://bygqg40.se/ NC



Digitale veerktgjer og automatisering
T INTIALZATION ANALYZ EVALUATION

Structural
Engineer
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NCC VvDC
Collaboration
platform
« Information
« Software
« Templates
« Processes
+ Competences
+ Best Practices

NCC Danmark






