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WHAT DOES BIM MEAN?

Building Information Modelling (short: BIM) is a work method to support networked development, planning, construction and use of buildings with the help of software. Thereby all relevant
information is modelled in a dedicated and role-based manner, combined and collected digitally, and updated intelligently throughout the lifecycle of the building structure. Digital twins of the
building structure are created.

Designing

Model-based planning and analysis of
building structures in the context of
corporate data and real environmental
information. With GIS, the BIM model data

gain a georeferenced link with the real
location (GeoBIM).

se of BIM per
phase today

Planning and Scheduling of Work

From the draft to the finished working and
detailed drawing - model-based
coordination of the technical trades
accomplishes conflict-free planning as the
basis for networked scheduling of work
(4D) and model-based costing (5D).

Construction (BIM2Field)

Use of model data to control fabrication and
production — networked project data enable
optimised logistics, efficient surveying and
equipment control on a paperless building
site. Quality assurance, settlement and
documentation are model-based.

Source: numerical values: Porsche Consulting 09/2020

Use (BIM2FM)

Model-based information is taken over from
the construction phase selectively in the
operating phase and is used in the central
management, maintenance and later
sustainable exploitation processes. Model-
data also serve to embed I0T systems.

Share in life-
cycle costs
per phase
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DEVELOPMENT OF THE ROAD DESIGN
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e Linear/axis based
BIM DIFF ERENT'AT' (Earthworks and superstructure —

| geom. unstandardizable)

Road modeling software Nature of
(ProVi/ Card/1 / iTwoCivil) the model

Modeling Element based (geometrically

- Digital terrain model (DTM) Software standardizable)

Construction related traffic
phases

Quantities Revit, Allplan,
Construction process — logistics Initial Bentley AECOsim
and machine control data
Coordinative planning

Existing structures
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BIM- Structural engineering
Focus
BIM.H+I
Object- / detail-related
Focus on construction process STRABAG
and management TEAMS WORK.



DIGITITALISATION IN THE CONSTRUCTION INDUSTRY
BIM — Building Information Modeling
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DIGITITALISATION IN THE CONSTRUCTION INDUSTRY
BIM — Building Information Modeling

e BIM in planning phase (3D)
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DIGITITALISATION IN THE CONSTRUCTION INDUSTRY
BIM — Building Information Modeling
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e BIM in planning phase (3D)
e Use of innovative hard- / software in surveying
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DIGITITALISATION IN THE CONSTRUCTION INDUSTRY
BIM — Building Information Modeling
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DIGITITALISATION IN THE CONSTRUCTION INDUSTRY
BIM — Building Information Modeling e
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Quantity take-off and
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DIGITITALISATION IN THE CONSTRUCTION INDUSTRY
BIM — Building Information Modeling e

2y

~ Coordination between
disciplines

=
— =
Sl Ty o
I

o = P S
= NS

T e —

Collaboration over
different platforms
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DIGITITALISATION IN THE CONSTRUCTION INDUSTRY
BIM — Building Information Modeling

Controling and invoicing

et processes

Data for machine control
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EXPECTATIONS

v more efficient

v more coordinated @ E(’\U(S}
v more on-time :

v’ more on-budget

v/ transparent
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STRABAG BIM PILOT PROJECTS - STRABAG MAPS
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BIM PILOT PROJECT ORADEA MOTORWAY

P

ROJECT BASIC INFORMATION

Running project

The project foresees the execution of a motorway as ,green field project “with a
total length of 18,961km. The project includes the design activities.

The works include geotechnical works such as retaining structures, utility
relocation and protection, concrete ditches, culverts, one temporary
interchange, bridge construction, and road safety items.

BIM GOALS:

BIM UCE CASES:

BIM knowldege transfer
BIM to field

GIS Integration

Quadri Integration

UC1 - Existing conditions modelling

UC3 — Visualization

UC5 — Coordination of disciplines

UC10 — QTO and Costing

UC12 — Time scheduling

UC15 — Control of the Construction process
UC21 — Machine Control




BIM PILOT PROJECT TARNAVENI BRIDGE

PROJECT BASIC INFORMATION:

Pilot executed in 2019

Design and build a new bridge over the river Tarnaveni Mica

Demoilition of the old bridge
Pre-stressed beams — 35,5m long

BIM GOALS:

First BIM project in Strabag RU - BIM knowldege transfer

BIM UCE CASES:

3D-model production

UC3 - Visualization

UC5 — Coordination of disciplines

UC10 — QTO and Costing

UC12 — Time scheduling

UC14 - Creation of execution drawings
UC15 — Control of the Construction process
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BIM PILOT PROJECT ARGHEZI BUILDING

PROJECT BASIC INFORMATION

The building is located in the centre of Bucharest, at the
intersection of Tudor Arghezi street and Jean Louis Calderon

having access to both streets in the Piata Univesitatii area, in the
immediate vicinity of Piata C.A. Rosetti. The terrain on which the

building is located has an area of 2.098,00 sgm. The main

pedestrian access is from the street Tudor Arghezi, the car access

Is being made from the same street, whilst the exit will be done
using a separate exit ramp on street J.L. Calderon

PROJECT GOALS

* To make information more intuitive and accessible (in meetings
and on site) in order to create a broad interest in BIM.

* To reduce complexity, latency, and waste in building processes.

* To create as much experience and content as possible to be
used in subsequent projects.

BIM USE CASES

* UC 3 - Visualization for better communication
* UC 5 - Geometric Collisioncheck
* UC10- Quantity Take-off Work Estimation

* UC12- Construction process visualisation / Schedule based on
model data

* UC15- Scheduled target/actual comparison / Model based
performance preview

* UC18- Defect management

ID STRABAG

TEAMS WORK.



TEAMS WORK.




USE CASE MANAGEMENT

* Analysing of the project

Use cases (It. Stufenplan BMVI) 2018|2019]2020
UC 1 Initial data collection

UC 2 Feasibility studies (investigation of the planning variants)
UC 3 Visualization

Design and verification
UC 5 Coordination of the disciplines
UC 6 Control of the progress of design

* Definition of practical Use cases for every project
* Internal BEP

Stufenplan Digitales Planen UC 7 Creation of the drafts and design for approval
und Bauen

UC 8 Planning and testing of the work safety and occupation health
UC 9 Approval management
Cost estimation and calculation

Bill of quantities, submission, tendering

Einfiihrung moderner, IT-gestiitzter Prozesse und Technologien
bei Planung, Bau und Betrieb von Bauwerken

Schedule planning and execution
Logistic planning
UC 14 Preparation of the execution plans

UC 15 Control of the construction progress

UC 16 Change management for the changes in the plans
UC 17 Billing for construction services

UC 18 Defect management

UC 19 As-built documentation

UC 20 Use for operation and maintenance
[ |
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COMMON DATA ENVIRONMENT

TRUTH

SHARED

Information approved for
sharing with other
appropriate task teams and
delivery teams or with the
appointing party

REVIEW/ AUTHORIZE

Information authorized for
use in more detailed design,
for construction or for asset
management

SINGLE SOURCE OF

CHECK/ REVIEW/
APPROVE

Data available for everybody
from everywhere

WORK IN PROGRESS

Information being developed
by its originator or task
team, not visible to or

accessible by anyone else

Task Team
Task Team
Task Team

Journal of information
transactions, providing an

audit trail of information
container development

= 2 Trimble Connect

Clenové projektu
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MODELING OF EXISTING CONDITIONS

* UAV METHOD
°* MOBILE MAPPING
°* CONVENTIONAL SURVEY

* 3D terrain survey (pointcloud) — DTM for
modeling works

TEAMS WORK.



3D MODELLING

Internal modeling works based on 2D design (dwgs,pdfs)

Defining requirements for external designer to deliver correct BIM model
BIM models consisting of solids (earthworks, superstructure, BoQ ...)
Model full of non-grafical information (attributes)

Models are based on National Data standard

Outputs for: Machine control, logistic planning, Scheduling and BoQ




SCHEDULING AND LOGISTIC PLANNING
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BILL OF QUANTITIES

* Derivation of BoQ
*  BOQ based on national data standart SFDI
* BOQ connected with the model in iTWO
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AUGUMENTED REALITY

Trimble SiteVISION AR
Models out of Trimble Connect

Visualize the solid model on site, measuring, making notes, photos etc.-
guality control

Checking of elevation and position of machine control surface models

|||||

|||||
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MACHINE CONTROL

Extracting earhworks and road structers as surface out of BIM model
Machine Control for earthworks, paving and drilling/piling

Online communication with machines over platforms

Controlling based on the data from machines




STRABAG - o= oo DATA PROCESSING Trimble Stratus Q@ st O

15 JUN 2022 ~ [ SETTINGS

IMPORT A DESIGN

PROGRESS MONITORING

* Analyzing of the as-built data

FOLDERS ADD FOLDER

* Volume based monthly reporting v
* Control of the construction progress
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BIM STANDARDISATION - EXAMPLE FROM CZECH REPUBLIC

5 ? 6 Plan postupného zavadéni BIM v CR
‘,
MINISTERSTVO .
PRUMYSLU A OBCHODU 6.1 Harmonogram doporuenych opatfeni
g8 2|8 .
26k 4dni organizatni opetient o e o Sfdl ;Mlnlstersm dopravy
bl eni Kancepce zavadéni metody 8IM v (8 viddou (R = o STATNE FOND DOPRAVNI
voteni Wharu Stavebmictyi 4.0 pod Allanci Sooi stnost 4 il i oy
Pilotni peojekty .

jadni technicks opatfeni

METODIKA
Koncepce zavadéni metody E Spolecné datoveé prostredi (CDE)

v Ceské republice (bfezen 2022)

| |
| | | ™ H
= Predpis p
' modelovi
BIM
T (BIM) pre
| | | dopravnl Zpracovala:
| | | ] -
— infrastrul
- Skupina pro CDE pri SFDI jmenovana:
T T Zbynkem Horelicou, reditelem SFDI,
,
.-. Datovy st koordinovana Ladislavem Kubickem,
na novou up: \
na novou ép Dsp' PDP vedens Josefem Zakem,
ve spolupracis:
Lukasem Kluchem, lvanem Rybakem, Michaelou Kovacikovou, Jaroslavem
brezen 20 Véselym
T T T [ [
EEEN
]
HEE
HEEEN

SINCE 2022* ALL OF THE PROJECTS OVER

5M€ HAVE TO BE DELIVERED USING BIM
@ *slight delay — from beginning 2023 |D STRABAG
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BIM STANDARDISATION - EXAMPLE FROM CZECH REPUBLIC

NATIONAL DATA STANDARD IN CZECH REPUBLIC

_i 100 Objekty pozem. komunikaci

Skupina elementd / objekti DUR DSP PDPS RDS Typ elementu / objektu

Sablona viastnosti slozena z nasledujich skupin viasnosti

O O

Oznaceni Sablony

Niveleta

Reprezentace

Presnost

Niveleta

sfdi

STATNI FOND DOPRAVNI
INFRASTRUKTURY

@SNIM
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plan 11+51+E1471+M2+F1 3DTéleso P11 P3 P3 P3
0 | x | x | x [pfikopova tvérnice 1 [11452+E1471+4M1;2+4F1 = 063-CZ-Brandys 2, - u O O a-X-2 890 9- A @ @ B O Resetovatme
] X X x_|Stérbinové Zlaby 1 1 |11+52+E1+4Z1+M1+F1 3D, .
0 X X x |2laby curbkin 1 1 |11+51+E1+4Z1+M1+F1 3D
o | x| x [ x dkladi 'be!in 2 1 [11+S1+E14Z1+4M2+F1 3D Zohledy ko NG ‘ ATC-3 PX
echna zobrazeni v pr... ¥
| 0 X X x__|podsyp 2 1 |11+51+E1+71+M2+F1 3D
| x | x | x | x [trativod 1 1 [11+52+E1+71+M1+F1 30 - Rt W
| 0 0 X x__|drenazni 3ach = 1 |11+S2+E1+4Z1+M4+F1 X S
- = 1 - Q’ \\ Calculated Geometry Values v
| o X X x_|CBK : 4 1 1 1 3&6 1 |[11451+4E1+71+M3&6+F1 30 .
[ o[ x| x| x [posyp 1 1 1 : [ 2 1 [11+514E1471+M2+F1 301 o Oriented Bounding Box v
| 0 X X x |obrusna vrstva 7 5 1 : 1 386 1 [11+51+E1+71+M386+F1 30 Y SO107+.. &% ¢ SO 184 a8
| 0 X X x_|loina vrstva 1 1 1 1 | 386 | 1 [11+51+E1+Z1+M3&6+F1 30 & PSet_Pro VlAttribute ~
| ] X x x__|podkladni asfaltova vrstva 1 1 1 1 | 3&6 1 [11+51+E1+471+M386+F1 30
[ 0 | x | x | x [hornipodkiadnivrstva 1 1 1 1 386 ] 1 [114514E1471+4M386+F1 30 / ProjectName
[ 0 | x | x | x [spodnipodkladni vrstva 1 1 1 1 [ 386 | 1 [11451+4E1471+M386+F1 30 ‘ Brandys
| 0 4] x x_|infiltraéni postfik 1 1 1 1 2 1 [11+51+E1+Z1+M2+F1 A Project ID
| oo x x__|spojovaci postfik 1 1 1 1 2 1 |11+51+E1+71+M2+F1 1y 063-CZ-Brandys
| 0 0 x x__|membrany 1 1 1 1 2 1 [11+51+E1+471+M2+F1 - ’ cation System
| o Lotz Alndak diled £ 1 1 1 20.6 1 14 .ca B0 20c.re £l

$ | Stavba

Data Standard

SFDI

Design Phase

RDS
i Object Designation
i SO 107 - Silnice 11_245

PKCategory Reference

1 vybrané

Hlauni fraca
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IMPLEMENTATION OF DATA STANDARD
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Lize . -
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D) x | x | x | x |peron ksjnice 2 oy pivky 1 [ 1 1 3 1 |[1eesieEreziemasrr , o 30Téks0 PS5 PS5 PS5 P3
o~ x | x [ x | x [b=d e 1 1 1 1 2 1 |[iss1eereziemzers U J 30Tékeso P11 = F3 F3 IT=1T
i o/ x | x| x| x N 1 |2 [ 1] 1 2 | 1 |[nesteEreziamaier 3DTSkes0 P11 P5/P3 FS/E3 PS/F3 «
| — 0 | x | x [ x |prikopovd tvimicemsd 1 2 1 t [5z [ 1 [[asszeenziemrzeri () 30Tékeso P5/F3 PS/P3 FS/F3
famy) o | x | x | x |bdbinovéiaby |z [ [ [ |t [[uesaerremiemisnr 3DTéleso P2 P2 Pz x x
i [1] X ® x |[piaby curbking : 1 1 1 1 1 1 |[1tes1eErsz1emisrs ' J 30Tk 3 FZ Pz x X
' o [ x [ x| x [podkiadnibeton §__ 1 1 1 1 2 1 |[1nssieErezremasrr 30Téleso P5/F3 PE/F3 PS/F3 = =
P o [ x [ x | x [podsye 1\ 1 [ 1 1 2 | 1 [[1Ies1eELsziemzer N 3DTékso FS/F3 PS/F3 P/P3
| — x | x| x| x [f=tives N HEE 1 1 1 [ 1 [[114524E0em e MItFL d Fs PS Ps rs
1) o | o [ x [ x [brensinizachy € 1 2 1 1 4 1 | [14524E 141 MAHF L S ) Ps
a/chodnif x [0 ]| 0| x [lozovks L 1 | 1 | 1 [ 1 |388 | 1 ||H+SHELZLeMIEEFY] Y F5 x x
o | x | x| x [k« J 1 |1 [ 2 |1 [3es | 1 [[nesieereziemaneirs P2 P2 P1
7~ 0 | x | x| x |powve ~ 1 1 1 1 z 1 |[1ssieerizremarrs C ) F2 F2 FL x X
N 0 [ x [ x| x |Pousndursia St 1 [ 1 1 1 [388 [ 1 [[ussieeniziimsasiFiom rz F2 PL x X
(@D) o [ x [ x| x [finavesa C_ 1 [ 1 1 385 [ 1 [[nssieErrziemsacsr N Pz P2 PL x x
: [i] ® ¥ ¥ |podk adni asfatovg urstva 1 1 1 1 3EE 1 |L+51+E1.+ZL+M3&6+F1h P2 (=] PL
E [} x x x__[pomi podkiadni vicpeey 1 1 1 1 IEE 1 |L+51+E1.+ZL+MSE.§+ln 3 P2 PL X X
o [ x [ x[=x 1 1 1 R Pz P2 PL
O o lo|x]x 1 1 1 1 z 1 ||[1eseEsziemzerL P2 PL : :
Panre o o] x|« 1 1 1 1 2 1 |[isteErszaemasrs r2 PL
) 0 | 0 | x | x [fnembriny 1 [ 1 1 1 2 [ 1 [[issieersziemasrs F2 PL
D o [ x [ =[x 1 1 1 1 [ 388 [ 1 |[nssieereziemsacteL Pz P2 P1
o | x | x| x d 1 1 1 1 [ 385 | 1 |[nssieEreziemsaserr Pz P2 PL
Seite 34 o | x | x | x |[rtové sz nezpeindnich 1| 1| ot | 1 |38s| 1 |{1nesteEreziemIneeFL : x
ozovek FZ FZ PL
o |0 x % |plasticka zalvka [asfaltovE) 1 1 1 1 | 183 | 1 |[H+51+E1+Z1+MIBIHFL 73 PL « "
o | x | x | x |kecsyntetka 1 1 1 1 2 1 |[1es1eErez1emaers Pz P2 PL - -
o [1] X X |hdtéry 1 1 1 1 2 1 || 145 14+EL+Z14+M2+FL Pz PL
x x x X |ppevnéni krajnic 1 1 1 1 3 1 | |45 14EL+Z1+M3+FL ] F2 F2 PL x x
x | x | x| x |pbrubnik 1 2 1 1 1 L || 1+524EL+ZI+MI+FL F5 F2 P2 PL k3 X
o | x | x [ x [brdisies 1 z 1 1 1 1 |[14s2+E14z04M1FL Pz r2 PL i :
[1] 1] X X |Fdsypy [napf. mezi svodidly) 1 z 1 1 1 1 | [14+524EL+Z14+MI+FL P2 P PL
tné g x x x x |kabradi 1 2 1 1 1 1 || 1+52+E1+ZL+MI+FL F5 3 P3 P3 x x
x [ x [ x]x i 1 z 1 1 1 1 |[1+s2+E14z04M14FL FS P2 F2 P2 =

STRABAG

© STRABAG, 28.09.2022 TEAMS WORK.



. é § »=2 )01
"%S / B |

f
/]

R
Ny

| A
| U
‘ \\:mﬂ'k‘m ‘!m

N

.
-




THANK YOU!
MARTIN KRiZ

STRABAG

MARTIN.KRIZ@QSTRABAG.COM

ID STRABAG

TEAMS WORK.



