& BIURO PROJEKTOW
A-'"E RO FIFPIROTENFKTY

spétka z o.0.

BIM technology use in railway

infrastructure related projects in
Poland

MEng Jakub Psarski
MEng Jakub Schulz

Eng Patryk Bartuzi

ZASEUZONY DLA ZASEUZONY DLA
WARSZAWY BUDOWNICTWA

27.06.2023 3rd Railway Talk



Railway model

Components of the model:
= (Clearance
=  Tracks axes
= Rails
= Rail supports
= Ballast track:
= layers:
—  Ballast
—  Sub-ballast
—  Frost protective layer

—  Subgrade
—  Under Ballast Mats

= Ballastless track:

=  Slabs

=  Under Slab Mats, Side Mats
= Drainage:

=  Ditches

=  Drainage channels
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3D model to 2D drawing transition
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3D model to 2D drawing transition
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Automation of earthwork balance

 Earthowrks balance is generated directly from 3D model

* Values can be displayed in the form of a chart, tabular format, or plan with colors symbolizing cut/fill

Mazwa Wykop (dostosowany)(m3)  Nasyp (dostosowany)({m3) Metto (dostosowana)l(m3)  Wykres netto Powierzchnia 20(m.kw.)
..... RO0D_bilans 148176.54 16246.46 131930.08<Wykop> _ 1277115.80
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Parametric structural design

ow
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Construction model

TBM tunnel Cut & cover tunnel
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Drawing documentation
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Cost estimation

Parameters and measurements in real time

</estawienie stropdw:=

27.06.2023 3rd Railway Talk

A B C D E F
Typ Wysokosc phyty [cm] : Powierzchnia [m2]: Objetosc [m3] Materiat Klaza betonu

MTP-PZB-ZLW-VA-20 20 60,05 12,01 Zelbet C35/45
MTP-PZB-ZLM-WVA-20 20 558,21 11,84 Zelbet C35045
MTP-PZB-ZLM-VA-20: 4 407 44 31,49

MTP-PZB-ZLM-VA-30 30 97,91 2837 Zelbet Caoiar
MTP-PZB-ZLM-VA-30 30 95,25 2857 Zelbet C3037
MTP-PZB-ZLW-VA-30 30 20,81 6,24 Zelbet C30637
MTP-PZB-ZLM-WVA-30 30 20,02 5,01 Zelbet C3oar
MTP-PZB-ZLM-WVA-30 30 183 40 55,02 Zelbet Camar
MTP-PZB-ZLM-VA-30 30 104,01 31,20 Zelbet Caoar
MTP-PZB-ZLM-VA-30: § 521,39 156 42

4056.76

50.431 m*

15.061 m’
Elevation at Top -964.19
Elevation at Bottom -994,19
Thickness 30.00

Automatically generated schedules
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CCS model

3D Graphical

Representations of:

» individual CSS devices:
* in specific locations,
e appropriately parameterized.
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Polish Rail Signals

Light stripes

Number of light chamber | |

Diversity

Light colors —— Of Polish Rail Indicators

Signals

Height of the signal head attachment

Position of the signal head

2
@ A
o N8
L ».2.8 % 1]
5 289 »
g 8 TR I .
s S @ Goérna
b B ¥ I I I krawedz
o - .
& gtowki
l szyny
| I I }
o = N Ry | Ny

100" %

& BIURO PROJEKTOW
A-'_E TROIFPIROTEKT

27.06.2023 3rd Railway Talk
spotka z o.0.



Revit family
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Civil3D and Revit incompatibility

R

Railway Industry:
+ track axis

RVT

CCS Industry:
 signal families

* coordinates data

% Dynamic block
1
L
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Civil3D dynamic block

RVT

Revit family

Software
Graphical _
representation Dynamic block
Coordinates
n
Prawa
Parameters

Glowica<Osprzet elektryczny>
Komora 5

:Glowica : Prawax 4

Komora 4 z
Komora 3 c
Komora 2 p
e B
.L.ii:.z.bz.i.Pz.is.é;a}gw.iétl.n.}.rﬂ.ﬂ.. e

Pas Swietlny<Oprawy oswietleniowe>

Pas_swietlny : zpas o

Liczba Wskainikow 0

Wskaznik 5<Modele ogdlne> Wskaznik: --
Wskainik 4<Modele ogdine> Wskainik : --
Wskaznik 3<Modele ogdlne> Wskaznik: --
WskaZnik 2<Modele ogblne> {Wskaznik : --

Wskainik 1<Modele ogélne>

14

27.06.2023 3rd Railway Talk

& BIURO PROJEKTOW

A

NWE YT RROFPRO_JTEKT

spotka z o.0.



15

CCS model workflow

¥ 0) Civil3D file
track axis

1) Dynamo Script #1 g
] u H o
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Narzedzia gléwne Wstawianie Uktad streny Formuly Dane Recenzja Widok Automatyzacja Pomoc ProjectWise [ Komentarze 14 Udostepnianie ~
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25 Zawijaj tekst Ogélne - ﬁ Normalny Dobry :El % @ Elwu n:.mﬁowame =
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= = [E]Scaliwyérodiyj ~ = 0 Formatowanie Formatuj jako Fif Dane wejsci... i . Wstaw Usufi Formatuj Jpen Sortuji Znajdz i

warunkowe ~  tabele ~ Wyczys¢ ~ filtruj ~ zaznacz ~

2) Excel file #1 I _

- —_— Wyréwnanie F Komérki Edytowanie Poufnoé¢

= )

Gown e
el B 3) Civil3D file
Kilometraz Komora 1 Komora 2 Komora 3 Komora 4 Komora5 P8

2050 b z - i track axis + signals
2100 b B §
2150 p

H
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CSS model workflow °

4) Dynamo Script #2

Patryk Bartuzi | PB & cal - a

Etrony Formuty Dane Recenzja Widok Autematyzagja Poemoc ProjectWise I Komentarze | 1= Udostepnianie ~

- T Aut ~
2 Zowie tekst - 5 E’ E El ST =
. - [T Wypetnij - - ,
) = ¥ mmiemm— 5] Scali rodkui ~ v X Sortuj i ZnajdZi
v ¥ Malarz formatéw = == Seatrwysrodiy e o tahale - . . Wyczyse Fitreer

Schowek F Czcionka

-

7491329 5786218 72,6725 749
7491289 5786211 72,7925 749
7491240 5786201 72,9425 749
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Advantages of BIM in the CCS systems designing

Every CCS device in 3D BIM Model

One space for creating and updating the model

Full compatibility of 2D and 3D documentation

Visibility test

Collision verification

Automatic data export

OeCERGERE
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Coordination model
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Thank you for your attention

MEng Jakub Psarski — jakub.psarski@metroprojekt.pl
MEng Jakub Schulz - jakub.schulz@metroprojekt.pl
Eng Patryk Bartuzi — patryk.bartuzi@metroprojekt.pl

Biuro Projektéw "Metroprojekt" sp. z 0.0.
03-982 Warszawa, ul. Kosmatki 8 | tel. +48 22 628 47 75 | e-mail: biuro@metroprojekt.pl
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