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,Building Information Modelling (BIM) is a collaborative way of working,
underpinned by the digital technologies which unlock more efficient
methods of designing, creating and maintaining our assets. BIM embeds
key product and asset data and a 3-dimensional computer model that
can be used for effective management of information throughout a
project lifecycle - from earliest concept through to operation.”

UNITED KINGDOM GOVERNMENT

Source: assets.publishing.service.gov.uk
‘ specter automation
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BIM APPLICATION AREAS

2D/3D design coordination . S 5 %
Clash detection/ quality checks . 2%
Design review/ approval . 5 %

File sharing . 5 %

Material take off & scheduling e

Asset information handover O 5o%

Simulation (building performance, etc.) O 4%

4D Construction time planning O

Change control O

5D Cost review/ planning/ control/ forecast (G - %

Site quality/ health & safety G 0%

Facility management G 0%

Defects management O 5

Asset surveys B %

Other B 2%

Source: buildingSMART International (2022) ‘
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‘ EUROPEAMN PERSPNECTIVE

LEGEND h

Open-BIM standards and mandate
BIM mandate for public construction

Active BIM program w/ objective for future mandate

v

No BIM mandate planned as of today

YYYE

PORTUGAL

No BIM mandate planned

Source: specter automation Insights (2022c)

4

FINLAND
2007 IFC for
new buildings
NORWAY /
2006 Cpen-BIM mandate
EDEN

estricted
¢ IM mandate RUSSIA
2017 BIM required for
federal contracts

RENMARK
2012 BIM required for
government buildings

2012 Open-BIM
or infrastru

UK

2016 BIM mandate for
government projects

GERMANY

2017-2020 phased implementation
for infrastructure projects

CZECH REP.

2017 BIM program launched

FRANCE

2017 BIM mandate

for public projects AUSTRIA
2015 Open-BIM
standards based on IFC

ITALY
2019 BIM mandate for
large public projects

SPAIN

2015 introduction of
the BIM program
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CAR = BIM

DRIVER = USER

ENGINE = DATA

BODYWORK = 3D-MODEL
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‘ BIM BASICS | - LOD

LEVEL OF DEVELOPMENT (LOD)
LEVEL OF INFORMATION (0D

Name & Type
Appearance Dimensions

GUID (Global Unique Identifier)
Location

User requirement data
Material data

Classification data

Quantity

Cost data

Planning/Schedule data
Technical Analysis data

Fire protection data
Energy-related data
Environmental data
Production data

Delivery data

Installation and Assembly data
Health and Safety data

Quality Assurance/Control data
Handover data

Maintenance data

End of Use/Demolition related data

Shape +

Orientation

Location

Source: specter automation Insights (2022a) ‘
specter automation



‘ BIM BASICS Il - LODOSs

BIM LEVELS OF DEVELOPMENT (LODs)

Conceptual Design Schematic Design Documentation/Tender/ Execution Phase Operation and
Phase Phase Planning Phase Maintenance Phase
100 200 300/350 400 500
) ] LOD 300/350 +
GIS Maps, Masses & Partially-defined Specific/Precise Geometry; supplementary geometry LOD 400 +
DS ' bols Geometry; Size, Shape, Size, Shape, Position, for fabrication eg, holes, All objects As-built and
ymio Position, Orientation. Orientation, Connections. welds, nails, nuts, bolts, and installed.
screw sizes.

O
(o]
3:',
o &
W=
> w
uws
o
w
O]

* Name - LOI 100 « LOI 200 « LOI 300/350 » LOI 400

» Object Type * Measurements * Costs, Bids & Contracts Faprication/Production + Handover
= - Area measurements  + Materials * Schedules * Delivery + Maintenance
Jf.] °User Requitements - Quantities * Fire Rating _ * Installation/Assembly . Asset Performance
iz *Owner’s Brief « Coordination & * Technical Analysis * Health and Safety + Occupancy data
> ‘Et « Municipal Data Clashes » Energy Analysis * QA/QC « End of Use
=) . Building Codes + Environmental Impact

8 Assessment

= Owners, Architects, Architects, Engineers Architects, Engineers, Contractors, Sub- Contractors, Owners

Engineers Specialists (LEED, Fire, Fluid contractors

Dynamics, etc), Contractors

Source: specter automation Insights (2022a) ‘
specter automation



& nim Basics

6D | 7D

Full integration

4D | 5D

Full collaboration

2D | 3D

Partial collaboration

CAD

Low collaboration

Source. specter automation Insights (2022b) ‘
specter automation
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Ordnungszahl Aufgabe

8.2.237
8.2.237
8.2.237
8.1.14
5.5.50
5.2.20
5.2.30
5.5.50
5.2.20
5.2.30
5.5.50
10.1.60
5.3.100
5.5.50
5.5.50
5.5.50
5.5.50
5.5.50
5.5.50
10.1.60
5.3.110
10.1.60
5.2.70
8.2.210
8.2.210
8.2.210
8.2.235
8.2.210
10.1.60
5.3.100
5.2.380
10.1.60
5.5.135
10.1.60
5.5.135
10.1.60
5.5.135
10.1.60
5.5.135
10.1.60

Perimeterddmmung 40 mm, fiir Bodenplatte, GW bis 3,5m
Perimeterddmmung 40 mm, fir Bodenplatte, GW bis 3,5m
Perimeterddammung 40 mm, fiir Bodenplatte, GW bis 3,5m
Abschalelement, grau/verzinkt, Dicke bis 50 cm mit Abdichtung
Aushub der Schichte, BKL. 3-5, Entsorgung Klasse Z0
Negativschalung fiir Auffillbeton

Ortbeton Auffillung C12/15 neg. geschalt

Aushub der Schachte, BKL. 3-5, Entsorgung Klasse Z0
Negativschalung fiir Auffllbeton

Ortbeton Auffillung C12/15 neg. geschalt

Aushub der Schachte, BKL. 3-5, Entsorgung Klasse Z0
Betonstahl 500 S, liefern und verlegen

Sauberkeitsschicht, Voute von 45°, Hohe bis 25 cm

Aushub der Schidchte, BKL. 3-5, Entsorgung Klasse Z0
Aushub der Schachte, BKL. 3-5, Entsorgung Klasse Z0
Aushub der Schichte, BKL. 3-5, Entsorgung Klasse Z0
Aushub der Schachte, BKL. 3-5, Entsorgung Klasse Z0
Aushub der Schachte, BKL. 3-5, Entsorgung Klasse Z0
Aushub der Schachte, BKL. 3-5, Entsorgung Klasse Z0
Betonstahl 500 S, liefern und verlegen

Sauberkeitsschicht Wolbung 45° Hohe >25 cm

Betonstahl 500 S, liefern und verlegen

Sauberkeitsschicht 5 cm fur Fundamente, C12/15
Perimeterddmmung, 40 mm seitliche Fundamente
Perimeterddmmung, 40 mm seitliche Fundamente
Perimeterdammung, 40 mm seitliche Fundamente

Perimeterddmmung, Bodenplatte bis 3,5 m, Erdanfillung bis 17 m

Perimeterddammung, 40 mm seitliche Fundamente
Betonstahl 500 S, liefern und verlegen
Sauberkeitsschicht, Voute von 45°, Hohe bis 25 cm
Ortbeton C30/37 fiir Fundamente

Betonstahl 500 S, liefern und verlegen
Wandschalung Gruben, Hohe bis 2,0 m Unterfahrt
Betonstahl 500 S, liefern und verlegen
Wandschalung Gruben, Hohe bis 2,0 m Unterfahrt
Betonstahl 500 S, liefern und verlegen
Wandschalung Gruben, Hohe bis 2,0 m Unterfahrt
Betonstahl 500 S, liefern und verlegen
Wandschalung Gruben, Hohe bis 2,0 m Unterfahrt
Betonstahl 500 S, liefern und verlegen

Prozent geplant Status

100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %
100 %

Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen
Abgeschlossen

Mengen
7.1310
13.8570
53.5000
12.4200
0.8000
5.9200
4.1020
4.1020
6.2250
3.2710
3.2710
0.0260
18.9050
0.5570
0.4800
0.6960
0.3840
3.1680
0.1860
0.1550
19.4000
1.0940
28.9800
2.2180
2.9040
3.1150
2.5000
2.2180
0.0260
18.9450
0.1600
0.0890
1.3920
0.0770
1.2000
0.1110
1.7400
0.0610
0.9600
0.5070

Einheit Stunden

m2
m2
m2
m
m3
m2
m3
m3
m2
m3
m3
to
m
m3
m3
m3
m3
m3
m3
to
m
to
m2
m2
m2
m2
m2
m2
to
m
m3
to
m2
to
m2
to
m2
to
m2
to

1.3947
2.7103
10.4639
8.7332
0.0000
5.5040
2.5696
0.0000
5.7875
2.0491
0.0000
0.2438
3.9172
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.4534
4.4166
10.2582
2.9940
0.9313
1.2194
1.3080
0.6646
0.9313
0.2438
3.9255
0.0593
0.8345
1.1670
0.7220
1.0061
1.0408
1.4588
0.5720
0.8049
4.7540

Kosten
294.1556
571.6048
2206.8888
947.6914
31.0470
266.4657
466.3851
159.1934
280.1941
371.9029
126.9433
35.8613
208.0706
21.6165
18.6282
27.0109
14.5025
122.9460
7.2184
213.7885
432.3849
1508.9328
2119331
87.5672
1146506
122.9809
140.1668
87.5672
35.8613
208.5109
15.7230
122.7560
65.9443
106.2046
56.8485
153.1001
82.4304
84.1361
45.4788
699.2952

Objek
Platte
Platte
Platte
Bauel
Bauel
Bauel
Bauel
Bauel
Bauel
Bauel
Bauel
Bauel
Bauel
Wand
Wand
Wand
Wand
Funda
Wand
Bauel
Bauel
Funda
Funda
Wand
Wand
Wand
Platte
Wand
Bauel
Bauel
Bauel
Wand
Wand
Wand
Wand
Wand
Wand
Wand
Wand
Funda
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‘ IMFORMATION MODEL

PRE-CONSTRUCTION

TRADE

MODELS !-‘B DELIVERIES

@ WORKING TIMES

BILL OF
QUANTITIES

PLANNED MACHINERY
SCHEDULES UTILIZATION
CALCULATION amts
DATA = ACTUAL
SCHEDULES
MATERIALS REAL
EFFORT VALUES
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WHAT'S BIM?

THE POTENTIAL OF BIM



& Bim Issues

\ PRIMARY ASSOCIATION = 3D MODELS

>J PRIMARY USE = DESIGN - CONFLICTS & INEFFICIENCIES

>J PRIMARY APPLICATION = PRE-CONSTRUCTION PHASE

‘ specter automation



& PRrROBLEM

Existing data from
pre-construction

3D
MODELS

BILL OF
QUANTITIES

PLANNED
SCHEDULES

CALCULATION
DATA

MATERIALS
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& PROBLEM

Existing data from
pre-construction

3D
MODELS

BILL OF
QUANTITIES

PLANNED
SCHEDULES

CALCULATION
DATA

MATERIALS

& specter automation

Analog processes in
construction execution

PRINTED
2D PLANS
@ PEN & PAPER
IMPLICIT
KNOWLEDGE
OUTDATED
SCHEDULES
PAPER
DELIVERY BILLS
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& craLLeENGE

BIM
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& craLLeENGE

"y

- COMMUNICATION
= DOKCMENTATION
SCHEDULING l;q ?.:]
MEETINGS /\

r"‘R TRADES

DELIVERIES @/j’

EXECUTION PLANNING

1SS
L

-

DEFECTS
3D MODEL(S) PROCESSES
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= Menu = Schedule B8 Lookahead plan ‘spectermu:cmotu:n Version: 1.24.20 © Help Center @ English a Settings

&% Object Hierarchy @ Info Box WEEKPLAN QUANTITIES MATERIAL OVERVIEW
Tag Group by: Order key

CW 21 - 5/20/2024 to 5/26/2024 Hours per week 799 hrs

Hours per day 148.3 hrs

House 1b Concreting out £457094 1.76h 3516m*
House 1a Cinder layer masonry y 0.48h
House 1a Lay bricks 63.07h

House 1a Stair landing e Of oh

Lay and align semi- s
House 1c prefabricated concrete slab 63.84h

0600060

House 1c Reinfor. 080.8 19.12h

Hours per day 102.6 hrs

House 1b Installing insulation €1,733.02 13.86 h
House 1b Cinder layer masonry £100.68

House 1a Install stair landing

Lay and align semi- .
House 1c prefabricz 63.84h
House 1c Reinforce

House 1¢ Concreting out

House'1a insulation

L5
&2
&
L vone_
@
@&
&

Hours per day 252.3 hrs
L+

House 1b nt balcony 100 % €7, 7.5 L i_]

House 1b
Stair installation ) €20,508.41

House 1c
e ©Reset @Selecton @ TFilter ™Measure SSplit XCut @ ©Status @
House 1b Lay bricks

o SPrintview @ iHiAxes @ @PDF @

House 1b




‘ COMSTRUCTIOM AUTOMATION

3D MODEL-BASED LOOKAHEAD PLANNING

@

COMMUNICATION DOCUMENTATION MATERIALS PROGRESS ANALYSIS
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&% Objekthierarchie @ Info Box

0/ tmMessen 8 Schnitt 3 Ausschneiden @ ©Status @  ®Druckvorschau @ & Zurlicksetzen #fAchsen @ | @PDF @
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‘ BIM FROTEMNTIAL

AUTOMATION OF ORGANISATIONAL PROCESSES
MOST INTUITIVE DATA BASE

STRUCTURED DATA AS FOUNDATION OF Al
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