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CONTEXT OF TODAYS PRESENTATION
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CONTENT

— Model-based design
= BIM Goals, BIM use cases
= BIM Execution Plan
» Model-based coordination

= Quantity take-off and cost estimation
= Extraction of drawings

— Model-based tendering
= Bill of quantities
= Tender award

= Model handover to contractor and
construction preparation 2. tube Gotthard-Roadtunnel, Visualization
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Model-based design

BIM Modell HPP, Visualization
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Model-based design — BIM Goals and BIM use cases

Definition of BIM Goals and BIM Use cases

— Definition of BIM goals by the client during the tendering phase—> EIR / PIR

— Definition of BIM use cases by the client during the tendering phase-> EIR / PIR

— Extension and specification of the BIM use cases by the client together with the designer > BEP
— Definition of precise and clear BIM use cases for your project.

Model-based coordination Creation of discipline models (format .ifc and native),
Coordination-model in CDE (BCF)

Improvement of the design quality
Direct extraction of quantities from native software to

Model-based quantity take-off
excel

Update model to an «as-built» model and implement

Model-based maintenance maintenance plan / define maintenance related
Use BIM model for operation and attributes
maintenance
Model-based trainings and Update model to an «as-built» model and export to
simulations for rescue forces VR/AR application

Examples of BIM goals and uses cases
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Model-based design — BIM Execution Plan BEP

BIM Execution Plan - BEP

— The importance of the BEP - designers Roadmap for every BIM-Project

— BIM-Goals and BIM use cases

— BIM Organization

— BIM-Process plan

— Information requirements

— Coordination and collaboration rules
— Model requirements

— ICT (Software, CDE, etc.)

— Quality Management

2. tube Gotthard-Roadtunnel, Visualization
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Model-based design — BIM Execution Plan BEP

BIM Execution Plan - BEP

— The importance of the BEP - designers Roadmap for every BIM-Project

- BIM-Goals and BIM use Cases Bestimmung der
— BIM Organization

- B”Vl-PrOCGSS plan Prozessplanung
. . (Planung der Planung) ogeln fir

— Information requirements |1 —> Betaigte oo —3 Koordinatons. ¢
= BIM-Nutzung

— Coordination and collaboration rules Z g rden
x -Einsatz

— Model requirements : I .

— ICT (Software, CDE, etc.) § pmemmsr | :"2

— Quality Management : g%

Extract of SIA D2051, content BEP
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Model-based design — BIM Execution Plan BEP

BIM Execution Plan - BEP

— The importance of the BEP - designers Roadmap for every BIM-Project

— BIM-Goals and BIM use cases

— BIM Organization

— BIM-Process plan

— Information requirements

— Coordination and collaboration rules
— Model requirements

— ICT (Software, CDE, etc.)

— Quality Management

Mandat

PV Bau Tunnel

GPL (ASTRA)

BIM-Manager

Projektleiter BIM /
Gesamtkoordinator

BIM-Koordinator

Bau Tunnel

BIM-Koordinator
BSA

[

BIM-Modellierer 1
Bau Tunnel

BIM-Modellierer x
Bau Tunnel

BIM-Modellierer 1
BSA

BIM-Modellierer x
BSA

Example of BIM Organization, Project: 2. tube Gotthard-Roadtunnel
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Model-based design — BIM Execution Plan BEP

BIM Execution Plan - BEP

— The importance of the BEP - designers Roadmap for every BIM-Project

DURCHGANGSBAHNHOF LUZERN

— BIM-Goals and BIM use cases @ Lombardi

— BIM Organization

— BIM-Process plan

— Information requirements
— Coordination and collaboration rules |
— Model requirements

— ICT (Software, CDE, etc.)

— Quality Management

Example of BIM-Process Plan
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Model-based design — BIM Execution Plan BEP

BIM Execution Plan - BEP

— The importance of the BEP - designers Roadmap for every BIM-Project

— BIM-Goals and BIM use cases
— BIM Organization

— BIM-Process plan

— Information requirements

— Coordination and collaboration rules

— Model requirements
— ICT (Software, CDE, etc.)
— Quality Management

Detaillierungsgrad LOGILOI
Modell Verantwortlicher Elemente Attribute DP Ausschreibung Ausfiihrung Betrieb
Achse AX|ILF Polylinie X [ 200 200 200 300
Sisto BN Innenschale in 1 om 200 200 200 300
Geologie GE |ILF Litologie Al i Gm
Geologi Ge
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Au
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e
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u
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e
P
m
Wa 300 NN NN
KP
Gm
Wa 300 NN NN
Example LoD-Matrix and attributes, Project 2TG
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Model-based design — BIM Execution Plan BEP

BIM Execution Plan - BEP

— The importance of the BEP - designers Roadmap for every BIM-Project

— BIM-Goals and BIM use cases

— BIM Organization

— BIM-Process plan

— Information requirements

— Coordination and collaboration rules

— Model requirements

— ICT (Software, CDE, etc.) : , =

— Quality Management B ] | HLL [ L&
Object coding acc. to DAUB, «Model requirements — Part 1»

[=]
~
(=]

(=]
(=]
o

Client

Author

Project

Sub-project
Structure
Funtionality

Localisation

Construction
discipline

Object group

Sub-object

Identifier

Position 1 - Object

Position 2 - Object

& Lombardi DAUB/EUTF-Webinar ,,BIM in Tunnelling® — March 18, 2021

12



Model-based design — BIM Execution Plan BEP

BIM Execution Plan - BEP

— The importance of the BEP - designers Roadmap for every BIM-Project

— BIM-Goals and BIM use cases

— BIM Organization

— BIM-Process plan

— Information requirements

— Coordination and Collaboration rules
— Modelling requirements

— ICT (Software, CDE, etc.)

— Modell Definition

— Quality Management

Funktion/Fachbereich Disziplin Lieferant Software Version Format
Punktewolke fiir ReCaP +
Landschaftsmodelle Landschaft Autodesk Point 2020 .shp .ifc .dwg
(bestehender Bahnhof) Layout
Georeferenzierte Lage
e Landschaft ArcGIS ArcGIS 2020 .gdb
Architektonisches Modell Architektur Graphisoft ArchiCAD 2020/2021 | .ifc
. Konstr. ’
Ko"s."' !ngenleurbau i Ingenieurbau, | Autodesk Revit +Civil 2021 vt &ife
Spezialtiefbau 3D
Spezialtiefbau
Fahrbahn Bahnbau Autodesk Civil 3D 2021 .dwg xlsx .ifc
Elektromechanik Elektro- Autodesk Civil 3D + 2021 .dwg xlsx .ife
mechanik Dynamo
Positionierung von Ringen und Rohbau Autodesk Civil 3D + 2021 dwg XIsx ife
Halterungen Dynamo
. q konstr.
g'a““he und geotechnische | | ioumau, | SOFICAD | SOFISTIK | 2020 SOFISTIK
erechnungen
Spezialtiefbau
Positionierung geognostischer . X Leapfrog .aproj
Vermessungen mit Lithographie Geologie Seequiring WORK 2020 .ifdata
Modellierung von elektrischen, ~
mechanischen und Elekiro . Autodesk Revit 2021 vt &ife
mechanik Inventor

hydraulischen Systemen

Example required software for each discipline model and exchange-format

& Lombardi DAUB/EUTF-Webinar ,,BIM in Tunnelling“ — March 18, 2021
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Model-based design — Model-based coordination

Model-based coordination and collaboration

— Definition of project and
model structure and
structure of discipline
models;

— Definition of units (m, mm,
m?, etc.) and other
geometrical constraints
(i.e. coordinate system,
zero point, etc.);

— Definition of codification an
colours;

— Definition of collaboration
systems and coordination ,
Workﬂows and meetings Discipline model cooling
(ICE Sessions, etc.).

? Discipline model ventilation

Coordination model ; ?

Discipline model cables and equipments

Example coordination model and discipline models, Project: 2. tube Gotthard-Roadtunnel

& Lombardi DAUB/EUTF-Webinar ,,BIM in Tunnelling“ — March 18, 2021 14



Model-based design — Model-based coordination

KOORDINATIONPROZESSE astente e Koo o

| Koard. mit 568 Archiv

Model-based coordination and collaboration

— Definition of project and
model structure and
structure of discipline
models;

— Definition of units (m, mm,

m?, etc.) and other
geometrical constraints

- - e . T T \§
(i.e. coordinate system, - = __‘\\
f; - - \Y\\\\\\\\\\\\\\\\\\\\\\\‘:\ TR \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\"(\\\\\\\\

zero point, etc.);

— Definition of codification an
colours;

—  Definition of collaboration
systems and coordination
workflows and meetings
(ICE Sessions, etc.).

\?“

Example coordination workflow and ICE-Session, PrOJect 2TG
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Model-based design — Quantity take-off and cost estimation

Cost estimation (BIM 5D), principles

ST X Kostenkennwert Kosten
(Menge)
. . Einheit {(m, m?, St, ...) CHF/Einheit (m, m?, St, ...) CHF
- DIreCt quantlty take-Oﬁ from + z.B. Flache + 2.B. CHF/m? Flache » z.B. CHF fiir die Flache
II . Aussenwandkontruktion Aussenwandkontruktion Aussenwandkontruktion
BIM-MOde y FAWK in m?
— Link model with unit prices. : :
Geometrie x Information + |Zusatzinformationen = Kosten
(LOG) (LOI)
Kosten-

Modellkonventionen Fachwissen

datenbasen

Principles of cost estimation, extract of SIA D0271
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Model-based design — Quantity take-off and cost estimation

Cost estimation (BIM 5D), based on level «<NPK» or «eBKP» (Switzerland)

__ Architettws  Strutturs  Accwo  Sistemi Insersci Amnota Analizza  Volumetrie e cantiere  Collabora  Vista  Gestisi  Moduliagguntia  Modiica | Pruementi @

B XKew B8 Bappher e g g 0

f ] T aturn A
2

o BLIe 2-% -0
Maax s " Sg"*’
2 Vit Mium G

— Direct quantity take-off

from BIM-Modell; = : - _

—  Definition of «NPK»- e ' e =
Structure as Attribute in S R :
the Modell;

—  Unit prices list for every =
calculated «NPK>; =

— Linking unit prices list with
extracted quantities of the
BIM-Modell; H—i—

— Further cost estimations ﬂ

methods (eBKP, see
following slides).

Example of model-based cost estimation, quantities

& Lombardi DAUB/EUTF-Webinar ,,BIM in Tunnelling® — March 18, 2021 17



Model-based design — Quantity take-off and cost estimation

Cost estimation (BIM 5D), based on level «<NPK» or «eBKP» (Switzerland)

G 120043 DP_000_1100_T0ex_E0_KV-WELK380_200115_LOxlse - Excel

lascondi

— Direct quantity take-off sk
from BIM-Modell; - ‘

—  Definition of «kNPK»»- P Betomachbahandung Gonse | e

481 273.700 Nebenarbeiten Beton

Structure as Attribute in the - e -

484 274.000 Innenausbau im Untertagbau

. 485 274100 Schalungen
0 e y 486 Bankettschalung m2 35.00|

487 274200 Aussparungen und Einlagen

. . . 488 Mehraufwand wg. Einlage Rohre St 75.00|
— Unit prices list for every o " i w| s
491 Beton Aufbeton WELK m3 220.00)

I | t d N P K . 492 274500 Nebenarbeiten Beton
Calculated « », s Beonnachoehandung n2 120
494 274600 Montagebau in Beton und Stahl
Betonabdeckung Kabelkanal im Bankett

. . . . . . m 45.00
— Linking unit prices list with P
iti g EEee q
extracted quantities of the B . 4
500 Fertigteil liefern und setzen St 200.00|
.
BIM-Modell; e - [ .
503 ZW-Decke Bewehren kg 2.00| 2

504 ZW-Decke Beton m3 280.00} 300

— Further cost estimations e = I

507 275.000 Kabelrohranlagen im Untertagbau

methods (eBKP, see ] = ol s

510 KSR PE-HD 100 Kabelquerungen m 1250

following slides 5412759 yarnoamatan
. 228-TULBAA | 2-3H-TULOHA | 24G-TULGUA | 24G-TULSSA | 2-SM-TUIMOA | EP.Liste | ASTRA-Codes | ebkp-T-Codes | Ausmassblatt 1SS | Ausmassblatt LHO

Example of model-based cost estimation, Unit prices list

& Lombardi DAUB/EUTF-Webinar ,,BIM in Tunnelling“ — March 18, 2021 18



Model-based design — Quantity take-off and cost estimation

Cost estimation (BIM 5D), based on level «<NPK» or «eBKP» (Switzerland)

— Direct quantity take-off
from BIM-Modell;

— Definition of «NPKx»-
Structure as Attribute in the
Modell;

— Unit prices list for every
calculated «NPK»;

— Linking unit prices list
with extracted quantities
of the BIM-Modell;

— Further cost estimations
methods (eBKP, see
following slides).

ppurts . Canatrese

formule  Daty

Viudzza  Swlppo

Normale2 | Normaie

v Valoranony... Valore valido

A [ c D E F G
1 [ Jeon Descr unita[ep prop |Commenti

2 | 1274100 Schalungen m2 35 Materiale: Area

3| 2f7a.100 Schalungen m2 35 Area*2 (2 facce)

4| 3f7a300 Bewehrung kg 2

5| afra.q00 Beton m3 300 Materiale: Volume Bankettbeton lisre

6| sfz7a.a00 Beton m3 250 Materiale: Volume WELK Beton / Rohbau

7| 6[273.200 Schalungen m2 170 Materiale: Area Verkleidungsbeton Sohle
8| 7[273300 Bewehrung ke 2

9| sfar3.a00 Beton m3 250 Materiale: Volume Sohibeton

10| sf274.400 Beton m3 220 Materiale: Volume Sohle Beton

[2 foringView =7 WELK380 - Computo dei material..

[E] WELK380 - Computo dei materiali...

3 WELK380 - Computo dei materia...

<WELK380 - Computo dei materiali telaio strutturale>

A | B | c 0 E F | G | H | 1 |
Fm Flmiﬂ e tipo Bereich DESCRIZIONE CP’L&E Lom_fase Lunghuzzn del (ugbo Materiale: Volume | Materiale: Area
Normbl profi (WELK)_soletta Normal profil (WELK)_soletta: Spritzbeton (5C4) Abgang Sohle j#91; 873 0esm T904m
Normi profi (WELK)_soletta Normal profi (WELK)_soletta: Spritzbeton (SC4) " Abgang {Sohle #; 675.01 seam 882 m
Normyl profi (NP 2TG)_sez_BB_sohle Normal profil (NP 2TG)_sez_BB_sohle: Spritzbeton (SC4) Abgang Sohie J#9.#1, 111853 arTm 1394 m¢
Tam e7.90m
T44m 87.90 m*
Normal profi (NP 27G)_sez_AA1 Normal profi (NP 27G)_sez_AA1: Concl Abgang Tabbing Demoiizione 915.01 4865 m 22654 " ]
BES ™ 2694
4865m 2694 m*
Normal profi (NP 2TG)_montage nische_sez_ Normal profi (NP 2TG)_montage nische_sez_AA1: Getto ¢l Abgang Verkedung 3 518,97 2552 11013 m
Telaio strutturale 1 Telaio strutturale 1- Telaio strutturale 1 Abgang Verkledung = 067 m* Tiom
Normal profi (NP 2TG)_montage nische_sez_ Normal profil (NP 2TG)_montage nische_sez_AA1_2: Getto: Abgang Verkedung 5. 17876 3asm 1973 m
Normal profi (NP 27G)_sez_BB_Verkl Normal profi (NP 2TG)_sez_BE_Verki: Sprizbeton (SC4) ' Abgang Verkiedung 43; 115853 8T 302w
Normal profi (NP 2TG)_sez_AA1 Normal profil (NP 2TG)_sez_AA1: Conci Abgang Verkledung j42; 155.00 824 m* 4728 m*
“am 21626 ™
4448 m 21826 m*
Normal profi (WELK) ‘Normal profil (WELK): Sprezbeton (SC4) ‘Abgang TWELK380 #5#1 7873 283m 2553 m
Normal profi (NP 2TG)_sez_BB_WELK Normal profi (NP 27G)_sez_BB_WELK: Spritzbeton (SC4) 'Abgang WELK380 #1 1873 laoTm 1365 m
Normal profi (WELK380) Normal profil (WELK380) (SC4) " Abgang WELK280 = 675.00 2229m 171.45 m*
| BR2m 23364
Normal profi (WELK380) Normal profi (WELK380): Spritzbeton (SC4) Abgang WELK380 | Demolizione 91501 31.57 m 22996 ]
NSTm 299% m

Example of model-based cost estimation, linking unit prices with «<NPK» positions

& Lombardi

DAUB/EUTF-Webinar ,,BIM in Tunnelling“ — March 18, 2021
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Model-based design — Quantity take-off and cost estimation

Cost estimation (BIM 5D), based on level «<NPK» or «eBKP» (Switzerland)

—  Direct quantity take-off eBKP-T
from BIM-Modell; SN 506 61 2

—  Definition of «NPK»- E
Structure as Attribute in the SIS NOISIIE]N p|an e

Modell; Tiefbau g

— Unit prices list for every
calculated «NPK»;

— Linking unit prices list with
extracted quantities of the

BIM-Modell;
- Fu rt h er C O St eS tl m a.tl O n S m? | \7ATM | Volumen Ausbruch TBM Zuordnung
Gemessen wird das Sollmass des Ausbruchvolun  Enthalten im Element ist der Ausbruch mit der Tunnelbohrma-
m et h O d S (e B K P) . beim Tunnelbohrmaschinen-Vortrieb. schine, einschliesslich Erschwernisse im Vortrieb und Abtrans-

port des Ausbruchmaterials bis zum Tunnelportal.

Abgrenzung
Nicht enthalten im Element ist die Ausbruchsicherung (N 2.1).

Extract «KAnwenderhandbuch Baukostenplan Tiefbau»

@ Lombardi DAUB/EUTF-Webinar ,,BIM in Tunnelling® — March 18, 2021 20



Model-based design — Drawing extraction

Drawing extraction

Currently clients are still requiring «classic» 2D-drawings together with the BIM-models;
Definition of clear and automatized template in order to optimize extraction process;

— Difficult to achieve the same quality as «classic» 2D-drawings

Example of 2D drawing extraction from a native Software

& Lombardi DAUB/EUTF-Webinar ,,BIM in Tunnelling“ — March 18, 2021 21



Model-based tendering

2. Rohre Gotthard-Strassentunnel SISto Bestand Querverbindung zu
1. Rohre Gotthard-Strassentunnel

Zugangsstollen Std Liftungszentrale LSS

Ventilator
Ausstellbucht

2. tube Gotthard-Roadtunnel, Visualization

& Lombardi DAUB/EUTF-Webinar ,,BIM in Tunnelling® — March 18, 2021 22



Model-based tendering — Bill of quantities and tender award

Transforming a BIM Model into a tender documentation

Tendering

Contract
Technical
specifications and
constraints
Construction
schedule
210] @)
Drawings
Technical
descriptions
(Geology,
project, etc.)

Construction contract

Tendering documents
+
offer documents from the
contractor

& Lombardi
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Model-based tendering — Bill of quantities and tender award

Transforming a BIM Model into a tender documentation

Construction schedule (BIM 4D)
BoQ (building materials associated
with quantities, formwork,
prefabricated elements, etc.)
Drawings

Technical descriptions (Geology)

Contract

Technical specifications and
constraints

BoQ (installations, construction
equipment’s, work-by-force account,
time dependent costs)

Technical descriptions (project, etc.)

& Lombardi

DAUB/EUTF-Webinar ,,BIM in Tunnelling“ — March 18, 2021 24



Model-based tendering — Model handover to contractor

Model handover to the contractor and construction preparation

— Construction site preparation;

— Simulation of construction
logistics;

— Detailed construction scheduling.

Bésy 010y Foit canwale (72)

Jinrnnns

Example 4D simulation for construction logistics

& Lombardi DAUB/EUTF-Webinar ,,BIM in Tunnelling® — March 18, 2021 25
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Thank you very much for your attention
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