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BIM integracija
projektesana no
pasutitaja skatu punkta

Raitis BuSmanis
Virtualas projektésanas un buvniecibas departamenta vaditajs, RB Rail AS

+"*.  Co-financed by the Connecting Europe
++*  Facility of the European Union
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Rail Baltica is a MEGAPROJECT

Huge economic size

_.ong time commitment

mpact on context

Risk, uncertainty and complexity
Complex stakeholder
management

Megaprojects are programs

Riga Central Station
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Basis for new economic corridor and military mobility
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870 km greenfield
railway infrastructure

1435 mm
Double track

ERTMS Level 2 + FRMCS*

Electrified
2x25kV AC

Maximum length of
freight trains: 1050m

Axle load 25t

Design speed:

249 km/h for passenger trains

120 km/h for freight trains

SE-C (Swedish)
loading gauge
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Progress Igaunija

PlanosSana un projektesana

Turpinas visas pamattrases projektésanas darbi, ka ari pasazieru un kravu terminalu
projektésana

Parakstits ligums Igaunijas regionalo staciju projektésanai
Atsavinati 389 zemes gabali ~40 %

Tiek veikts ietekmes uz vidi novertejums visa lgaunijas trases posma. Pabeigti pirmie 3
zinojumi no planotajiem 8.

Buvnieciba (t.sk. iepirkumi)

Uzsakta dzelzcela infrastruktiras bavnieciba Ulemiste

Izsludinati bavniecibas darbu iepirkumi Harju/Raplas aprinka robezas un
Ulemiste — Lagedi posmiem

Mérkis 2023. gada uzsakt bavniecibu ~40 km pamattrases

Uzsakti 8 celu parvadu un ekoduktu buvniecibas iepirkumi; uzbavéti 3 Rail Baltica
parvadi Raplas novada

Assaku cela viadukta atklasana Tallinas-Tartu Sosejas krustojuma



Darbu progress Latvija

PlanosSana un projektesana
Gulf of

Riga © Turpinas pamattrases projektésana

Uzsakta infrastrukturas uzturéSanas un apkopes punktu (Skulté un lecava)
projektésana

Uzsakta Rail Baltica Salaspils Intermodala kravu terminala buvprojekta izstrade
Norit projektésanas darbi 16 regionalajiem mobilitates punktiem

Apstiprinata ritosa sastava depo atrasanas vieta, planots izsludinat projektésanas
iepirkumu

Izstradati apvienota dzelzcela un autocela tilta par Daugavu buvprojekta
pamatrisinajumi

Sanemti vairak neka 20 buvprojekta pamatrisinajumi trases posmiem

Buvnieciba (t.sk. iepirkumi)

Aktiva bavnieciba Rail Baltica Centralas stacijas un Starptautiskas lidostas
‘Riga’ posmos

Pamattrases buvniecibas iepirkums nosléeguma stadija (aptuveni 200km no
Rail Baltica pamattrases)



" Progress Lietuva

Planosana un projektesana

©
/@ Pabeigta zemju atsavinasana Kaunas - LT/LV parrobezu posmam*
Vezys Starptautiskas pasazieru stacijas/terminali (t.sk. noslédzies Vilnius Connect

starptautiskais arhitekttras konkurss)

Regionalas pasazieru stacijas/pieturas
Kravu terminali

Infrastruktdras uzturésanas punkts

Bavnieciba (t.sk. iepirkumi)

e Uzsakta tilta par Neres upi (Baltija garaka) bavnieciba

1Hnius

(0] -« ~ ~ ~

2 Planots uzsakt Séta-Zeimiai un Zeimiai-Sveicarija uzbéruma izbuvi

Notiek Sveicarija-Kaunas un Ramygala-Séta uzbéruma izblves iepirkums

\, 7 5 *Likumprojekts, kas atlautu projektéSanu un zemju atsavinasanas paralélu norisi, noslédzosaja posma
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@7 = Rakvere Kohtladirve  Narva
Data Packages
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Challenges of ——— —
* 3 mainline design sections / 12 mainline design priority
Multiple sections

Estonia
) ) . @% 4 * 4 mainline design sections / 15 mainline design priority
Jurisdictions = S sections
* 5 mainline design sections / >8 mainline design priority
oo ® sections
Lm%i\ Valmiera - -
Qs ‘@ © Various Coordinate Systems
Latvia «  WGS 1984 (World Geodetic System)
o 2. * ETRS 1989 LAEA (European Terrestrial Reference System)
J ® * Estonia 1997 Estonia National Grid
@ tessn o o,
o v  LKS 1992 LatviaTM
{ * LKS 1994 Lithuania TM
A o2
@®
Lithuania

Various Chainages

<
i®

|  Global Chainage

* Operational Plan Chainage
é ""5@ * Country-based Chainages
ijamp lé@. o
[ 9 o « Design Priority Sections Chainages

« Spatial Planning Chainages

o Rail Baltica [P esyoecomsens s
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Building
Information
Management

Geographic Asset
Information G I S AI M Information

System Management




BIM?

Building Information Management (Modeling)

BIM ietver sevi geometriju, telpiskas sakaribas,
geografisko informaciju, baves dalu kvantitati un
rekvizitus (razotaju detalas u.c.). BIM var izmantot,
lai atainotu visu buves pastavesanas ciklu, ieskaitot
buvniecibas procesu, ekspluatesanu,
apsaimniekosanu un demontzu



GIS?

Geografiska Informacijas Sistéma

Geografiska informacijas sistema (GIS) ir ar geografiju
saistitu datu uzglabasanai, atjaunosanai, analizei un
attelosanai izveidots tehnologiju kopumes.

GIS var plasi izmantot dazadu nozaru uznémumi un
organizacijas, pieméram, pasvaldibas,
inzenierkomunikaciju, transporta, telesakaru, medicinas
U.C. organizacijas.

https://Iv.wikipedia.org/wiki/Georafiska_informacijas_sistéma



AlIM?

Asset Information Mangement

Aktivu informacijas vadibas sistéema nodroSina
parbauditu un apstiprinatu datu pieejamibu un
pareizibu, kas tiek izmantoti buves dzives cikla laika
— projektésana, buvnieciba un uzturesana.



BIM requirements

This is the official website of the Rail Baltica Global Project |: Search... a :I EN ~
ﬁai[ Baltica Building Information Management (BIM) Employer’s
Linking nations, pecpée, places ABOUTRAILBALTICA BENEFITS NEWS &EVENTS PROJECT IMPLEMENTERS PROCUREMENT I nforma‘n on Req u | rem ents Vz_‘l

cording to which the

This document

ts the requirerments : pply chain shall work

maga e

Bullding information Management with BIM
BIM} Employers Infarmation

RB Rail's BIM documentation Recuienents

ms in order to deliver information to Client - RB Rail or National

Implementing Bodies.

This document is a Jelines.

t of Design Gui

The Download the file here

REB Rail AS is currently workine ¢ for the Rail Baltica Global Project.
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in their

This docurnent is a part of Design Gu
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Download the file here
Download the file here
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both BEP Template
This BIM Exe

BIM Execution Plan the post-cont
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This document will be a part of Design cument is a part of

Download the file here Download the file here

ﬁail Baltica [ inysetiresn o =% http://www.railbaltica.org/design-guidelines


http://www.railbaltica.org/rb-rail-as-bim-documentation/

BIM ievieSana normativajos aktos Latvija

Ekonomikas ministrija

Brivibas iela 55, Riga, LV-1519, 13r. 67013100, fakss 67280882, e-pasts pastsiiem gov Iv, www.em gov.Iv
Riga
Datums skatams latka zimoga Nr. 3.3-6/2023/434N

Péc pievienota saraksta

Par BIM prasibu ieviesanu normativaja reguléjuma

BIM ieviesanas normativaja reguléjuma koncepts:

Grozijumi Ministru kabineta 2014.gada 2.septembra noteikumos Nr.529 “Eku
biivnoteikumi™:

1. BIM tiek noteikts k3 obligati izstraddjama bGvprojekta dala 3. grupas
flku jaunai bovniecibai. BIM nepiecieSams 1zstradat arhitektirai,
bivkonstrukcyjim wun  wvisaim  1eki§)dm  inZemlersistdmam (apkure,
ventilcyja, Gdensapgide un kanalizicya, gazes apgade. elektroapgade,
elekironiskos sakam un sist®mas un fikli, ugunsaizsardzibas sistemas
u.c.).

CELA KARTE

Jauns buvnormativs par BIM izstrades procesu um modelu kvalitaiti un
modelos ieklaujamas informacijas apjomu:

RIGA, 2019

ﬁailBaltica [ ;[ oot https://www.em.gov.lv/lv/buvniecibas-informacijas-modelesana-bim

Facility of the European Union




o?’%ail Baltica
Academy

©
@ O

places ABOUT RAILBALTICA NEWS PROJECT IMPLEMENTERS PROCUREMENT FOR EXPERTS C Rail Baltica Academy - pUb“C knOWIGdge Sharing
platform for STEM students and general public

This is the official website of the Rail Baltica Global Project Search ...

Economical Benefits

BIM Knowledge Center v

Rail Baltica Academy
* 7 public lectures on environmental sustainability,
bR railway and airport interoperability, BIM and
“Rail Baltica Academy” is a global knowledge-sharing platform that provi  Yinere! Maerial Suppl - y P P y’
lectures for STEM students as well as for the general public across the Bal  Railway Construction StandardS, infrastructure ObjeCtS in Ra|| Baltica
: and other topics available online at:

www.railbaltica.org/rail-baltica-academy

Rail Baltica Global Cost-

o?%ail Baltica
Academy

Jovita Starynina, BIM and AIM Coordinator at RB Rail AS | BIM and standards [Session language: Urmas Alber, BIM and AIM Coordinator at RB Rail AS | BIM - Sharing is caring [Session language:

R  Over 20 different lectures as a part of Rail Baltica
Academy’s Autumn session, starting in November
2021

Rail Baltica Academy with Urmas Alber

Rail Baltica Academy su Jovita Staryni o Rail Baltica
Siattiesv.__ Kopigot

Academy

oF Rail Baltica
Academy

>

Skatities pakalpojuma (B YouTube




. GIS Development at Rail Baltica:
Global Project Partners Engagement ] ]
RB Rail AS & Rail Baltic Estonia OU and Acquisition Wh at SOI ut I O n S a re I n P I a ce a n d
e e e e e D What Lies Ahead

Public Map

BALTIC ESRI USER
CONFERENCE 2021

Data interoperability
2D Autodesk (dwg) w v Aerial photography

E-mail: tonis kundla@rbe.ee
https://rbestonia.ee/

RE Rail AS | Rail Baltica

Building Everyday
Resilience in NYC
Infrastructure

https://youtu.be/TtR50Auyo7g

@‘}f%ail Baltica [ oinrcs diihe Connsctng Europe Baltic Esri User Conference


https://youtu.be/TtR5oAuyo7g

800000

Some general numbers

'/

Ik

SR

<[>
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BIM models (*.IFC) ~17 800
Drawings (*.dwg/*.dgn) ~207700  «o
Documents — more than 740 000
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...and counting!

700

Data captured: 2022-09-21, 2023-04-19

PW data source, versions included



Atributu informacija BIM modelos

uBisaq Aemjiey

.5

(I OpenBuildings™
- CONNECT Edition

IFC 2x3

«—» L&) Excel

AUTODESK'
CIVIL 3D

uBisaq peoy

IFC 2x3

Excel

l

2l OpenRail ConceptStation
CONNECT Edton

R revr

é

l

Opeanldmgs

CONNECT £t

0N

AUTODESK

NAVISWORKS' [*

7c

ALLPLAN
A\ BRIDGE

\
TCL

ALLPLAN

A ENGINEERING

IDOM

Projektétaji

ArIS

ﬁail Baltica




IFC model with required attributes

Properties: Building Element Proxy (1 of 172) - filtered
rbr @ X<| value Type -

RBR-Exposure ‘ | xC2
RBR-Functional_classification - CV-BR-OPSS-RD
RBR-IsTemplate . <no value>
RBR-Length | <no value>
RBR-Local_Code 'Ts
RBR-Location ' 0009
RBR-LOG ' 300
RBR-Lol 300
RBR-Material_Description . Reinforced Concrete
RBR-Material_Designation 3037
RBR-Native_Unique_ID ' <no value>
RBR-Number ' <no value>
RBR-Object_ID | STR-FND-006
RBR-OCC 307
RBR-Originator Do
RBR-Position | A2
RBR-Pr_Code ' NA
RBR-Product_Description A
RBR-Product_Name . N/A

ﬁail Baltica Go-fnanced by the Conmacing Eurpe



IFC -> Asset Register in ArcGIS

Propertes. v x

lem FC  Alplnatiriutes RERDA®  Materis
r TABLE PROPERTIES

~ General

Property Valoe
| GLoBALID 22X6PCPLAGBG,_yUGE] o
| RBROCC 30 dps
RER-Prject_ID o) = Name:
RBR.Secton 1D o #¥ site
RBR-SubSecton D dps_code o) = .
& nvarchar(3) N ommen
RBROsgnator ds_name nvarchar(32) " ji ¥
RBR-Dacpine_Code 2] Fr=Ae— varchar(32) physical larger objects (VolSys) - overpasses.
RBAVelSyZone G Fvaichar(s) utility objects, roads, culverts
| RERtocaton ® aos_rame vBrchar(az)
| RBR Functonsl_clssafieston  CVaROPSSAD aon_rama_jocal echarill) = - Columns
| RBR-Obect_ID STRPIRD03 &y mvarchan(2)
ok stage nvarchar(32) flirt P site_bridge
e = s — — B
| o ase geametry . it . B
:::m x g,mw.u nvarchan(20) aparoval  cane :‘;mf_ e g m_‘: objectid int o
ol .
RBRDesign ife 100 id nvarchar(16) o [ [] [:
RBRMatens_Desgnaton  CAU/S0
RBR-Matedal_Descrition Rerforced concrete Comment:
RBR Product_Name Rerforced concrete per RBR-VolSysZone = MD code = BR1230
| RBRProduct Descroton  Rerforced concrete per
RBRPr_Code Se_20_50_20_70 .
RBR-Type_number 604 Default value:
| RBR-Unts m3
fetpeoszspess ! Check expression
| RBR-Project_Stage MD
RBR Aemsion 4
| ReR-Type rtegrel -1 Pt 130 dameter Collate
RBR-Postion P2
| RER-Length 530m
RBR Concree_Vome 12740 FILESTREAM
| RSl . LD Yes No
| forcement
RBR Bocare KA1 SPARSE
Yes 'No
IDENTITY
marchar3z) M Yes . No
‘ n ' .
2D footprint inter 3D tati
RB3D & NewScene v /' Raitis =

Layers

| Site view

® Road
Blocksection
® Tumout/crossover eree

® Overpass

® Underpess

® Fecility/Staton
MD

® Bridge Qypeioinsie
atest version
Giona0
yes ® Ecoduc
confirmed 3 ® Visdua
Tunne!
® Other

Reil Baltica Global Chainage (based on OP
wreck layout)

~|_| Rail Baitica Global Chainage (based on GIS) e

Ra I l Ba ltlca n gﬂ:ﬁ";"l’ llf‘;l:;:r:;p:ﬂn Unllb'.m‘= Europe



Rail Baltica — Entering Construction Phase

g~

Workflows Operations and
BIM Framework BIM Strategy Software desig Construction maintenance

Developed BIM Strategy ~ Detailed set of rules, including CDE and supporting
framework; BIM Manual; technology implementation;

Collecting and updating Handover of Project BIM
asset data; data;

Sent a “BIM message” tothe  Developing training material; GIS implementation; sing BIM models and data Utilizing Project BIM data
market; Communication with Asset Register and ficonstruchion; EEEAae A
industry’s professionals; scheduling solution Educating construction

implementation; sector;

ﬁa Il Ba ltlca n ga::‘l;lly Ilfl;l:;:r:;p:an um;n" Europe
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BIM to GIS (Asset Register)

GIS Enterprise
Geodatabase
(SQL)

.....

xxxxxx

Bt

nnnnnn

Sites

@ﬁa il. Ba I.t I Ca - :l:lllly of the Eump‘an Union

by the C

g Europe

BIM is one of the main source of data for
Asset Register.

After completing the import processes,
BIM data is linked to other data and
becomes an integral part of the overall
GIS system.

Representation




Data Workflows

Design Data

National/Worldwide
Databases Open Data

SN

Organizing

_________________________________________________________________________________

ArcGlIS Data Store

-

GIS Enterprise Geodatabase (SQL) / |
Asset Register

ArcGlS Enterprise

ArcGIS Enterprise

-

Portal

e “

Fe—

Coment Detin

Dashboards

Portals =—
{% MAA-AMET o ‘:: NSy e D ey e
() Integrating = jf PublicData 3
I I Eesti avaandmed e (I B ';"i’:’ . ey ey ey [y .«,vw,j{.. e T i
ge@portq * t = S lEEETES @ | Ol i e [| it oA 10~ ﬂ‘ o~ ’(/{;ﬁ;\ ‘V — ' (’-\
GEO)Latvija.lv Public data

Enhancing access to European spatial data

@?@Rail Baltica [ Siancea sy e Sonnsctn Eurcpe




GIS Web maps

All key information in one place

Design Se

FEDS1_Bacia-PaTy
252 Talion R

xS data for edit

B .
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Facility of the European Union
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Monitoring and Reporting in GIS

Dashboards that provide key information and
are available to all parties at any time and in any
place

Less time spent updating PowerPoint
presentations and Excel spreadsheets

Ongoing integration with ArcGIS and Oracle
Primavera P6 will ensure rapid transmission of
information without additional human
intervention (machine to machine
communication)

. . Co-financed by the Connecting Europe
@Sr%all BEII.tICa “ Facility of the European Union

Design Consultants Contractual Miles|

‘‘‘‘‘‘

Design status




Global Project Partners Engagement
RB Rail AS & Rail Baltic Estonia OU Land Acquisition

8 SN 7 g ERETI Doy
o A AN £ S o> e
SRty % o

Sharing common environment and data creates new cooperation
opportunities between project coordinators and implementing bodies

eonn
o
’

https://rbestonia.ee/ Public Map

ORail BSIFIC [ ] m'”:.'.‘.,":';:.“;":;"“"‘“‘ Projektist Kaart Uudised Ettevottest Hanked Otsl.. m

3D
BIM + GIS data

Rail Baltic Estonia OU
Tonis Kundla

GIS Specialist

E-mail: tonis.kundla@rbe.ee

o Rail Baltica [ isaseoncaon oo




Data Management Challenges

Asset Register

Data Integration, Verification, Unification

= -
I Lake
E A Legend A X
= Turku Site view
Helsinki 4 /e
E 1 Saint Petersburg
e Blocksection
e T /t ver
1 Stockholm 3llinn urnout/crossover area
® Overpass
® Underpass
| ISTONIA AL i
i WO o rcysision
® Bridge
it ® Ecoduct
® Viaduct
Tunnel
LATVIA
® Other
LITHUANTA
i ; Vitsyebsk
S %y, vinjus 1 S
RUSSIA ; ‘”Q», ‘o s
Gdansk - —__ . /
o y | v
b . Minsk Mahilyow
; - o o ;
| _Hronda
\o
joszcz Bialystok
oY LRI BELARUS
oznan  POLAND 1Esri, US

Ensure that the same language is spoken at all levels of the project

1 H Co-financed by the Connecting Europe
@?%all. Ba l.tlca H Facility of the European Union

CDE integration

Ensure communication between CDEs

HH Home RB Rail AS Assets Projects L .
s Sustainable digital Asset Management deve

7, Projectwise Web
> -

Connections M - 02 Drawings > PDF
v B2 GIsDEv
> 77 01_RER
r;' N 02_XYZ (] Name
01_Initial_Data

] RBDTD-EE-DS1-DPS1_L...
02_Work_in_Progress
03_Deliverables O RBDTD-EE-DS1-DPS1_L...

05_Master_Designs

v DPs1

Accessing information in
ArcGIS Web App

Design Phase  Version  Document name. Role (Loca) _ Role (Description)




CDE integration example: ArcGIS Online - PW

0O|/go -

i

BR1610

3P O

Sutlema

Deliverable (Title)

L

Model (Fillings)

Boreholes Model
Fence Model!
Model (Excavations)

Boreholes Model

Show search results for BR1610

User guide Feedback form

| Zoomto eoe

Masti °

Kohila

% =

Design Phase  Version = Document name

[ | Jl

MD 003

VE 001

MD 001

MD 003

VE 001

Search by SITE ID| Search
(| gpo::aument Document type (description)
O rpP Report
A O/io
7 0| b2 General layout of the building, GA drawings
O b3 Generél Yiews, cuts, longitudinal profiles of
the building (vert
O pa Other drawings (nodes, details, etc.)
O BQ Bill of Quantity (general)
0O M BIM model native format
IF BIM Model IFC format
gzankia O|Rre Register
O bs Database
Salutaguse —
[H R o] Technical Query
Role (Local)  Role (Description) Vol/Sys  Role (RBR) D““’“ty‘*;‘; Pocpemiiesie | Boaimepizces
From
| | l | \ | | | = :
AA General part BR1610  EW IF 43.48 2020-11-1216:56
AA General part BR1610 | GEO IF 0.1 2020-11-1216:56
TS Z:g:jg’;idd‘f;els BR1610 | BR BM 17.86 2020-11-12 16:56
AA General part BR1610  EW IF 6.61 2020-11-12 16:56
AA General part BR1610 | GEO BM 1.47 2020-11-1217:20




O Product Solutions Open Source Pricing ! Signin  Signup

ArcGIS and P6 integration

o Go to file Code - About

schedule-sync
sniderjustin add pictures to readme

Couple of weeks ago ESRI
published the code for the

READMEmd

license.tet

ArcGlIS and P6 integration tool

schedule-sync

L ]
° I
— n OW 0 u r J 0 b ° 0 u n d e rsta n d Schedules are inherently spatial. However, schedules often do not contain atial component. In addition, schedules Languages

are continually changing and time spedfic. The schedule-sync rep y gives you a series of workflows to sync your
schedule data to your ArcGIS Enterprise or ArcGIS Online account. The workfiows are powered by a set of ArcGIS Pro
tools.

and make it work! ©

Using the schedule sync workflows you will now be able to plainly see the spatial nature of your schedule. By running
these automated workflows you can automatically keep your published schedule data up-to-date. Diate datatypes are
preserved so your published layers can be time-enabled allowing all the Esri time-enabled functionality.

Project Filvers

https://github.com/Esri/sched =

ule-sync
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Rail Baltica Story Map

Rail Baltica Design Sections Fixissues in your story * (i RoRshared =] @
ﬁail Baltica

Ay e o?‘%ail Baltica

Estonian/Latvian border - VangaZi

} Mainline through Riga

Progress
@ Preliminary Design

@ Environmental Impact Assessment

@ Procurement of Detailed Technical Design
@ Development of Detailed Technical Design
e Procurement of Construction Works

®  Constructions Works

-s-| 24.155 56.990 Degrees

nd detailed technical design gm POWERED EY @
‘ VZD, Esri, HERE, Garmin, Foursquare, METI/NASA, USGS | RB Rail AS esrl

https://info.railbaltica.org/en/interactive-map
@?% ail Baltica H co ;T:::";’;:*E';’::;:f:lnamnng Europe
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BIM Review process and spots for automation

Project
Deliverable

task alert

Dasign guidelines
Building Information Management

(BIM) Employer’s Information

Requirements

A

.

ProjectW

3

A

BIM deliverable accepted

i
\/

BIM deliverable

ise

BIM Coordinator

r 3

A

all

Decision Node

BIM deliverable rejected

deliverable checklist

ﬁail Baltica

<
-

Co-financed by the Connecting Europe
Facility of the European Union

Can we get clear picture on
upcoming and pending BIM
tasks (all PW projects together) ?

Can we get BIM team work
performance analytics?

Can we use BIM data to answer
Checklist questions?

Can we get BIM issues analytics
based on Checklist statuses?



Citizen Developer Approach

A citizen developer is an employee who A citizen developer is a user with

Eﬂ))) creates application capabilities for E:J))) little to no coding experience who
co.nsumptlon by themselve-s or others, builds applications using IT-approved
using tools that are not actively

_ _ : technology and processes
forbidden by IT or business units. A

citizen developer is a persona, not a
title or targeted role.

Gartner

s_
jupyter

Power |
*  Automate

p '.J t h O n "" Power Bl Desktop

@ simplebim®

. M Co-finance d by the Connecting Europe
@?@Rall Ba ltlca “ Facility of the Europaan Union



Tools for automation and review time optimization

P Power

Automate
python’

| pandas
| &
e =

NZ: NumPy




Tools for automation and review time optimization

Jupyter

" QEXvsDD.ipynb °
B+ XDODQO» =

[ELGER pd
os

dDrop_excel "dd
all_gex xls

path 0s.

files

% o WinPython

dfs = [1

file all gex xls:
dfs d(pd.r
merged_gexs pd.

header_gex = merged C
qex_dfl pd.D - [1:].columns=header gex)
gex_cleaned 0 Oty "Upit” ne’]]
qex_cleaned. . "}.inplace b
gex_cleaned. 1 : '"RBR }.inplace
gex = gex_cleane 1

)

o Rail Baltica [P csenyoscomsans o



Tools for automation and review time optimization

Power
Automate

Power Bl Desktop

If text on screen (OCR) X

~ File (i) The "OCR engine variable' as an engine type is going to be deprecated. Make sure you update your
flows using alternative OCR engine types.
S ~ Folder
fl If file exists
g ‘Wait for file h H: fﬂ‘lder ewnsts ,LJ]_ Marks the beginning of a conditional block of actiens depending on whether the text specified appears
on the screen or not using OCR More info
[ Copy file(s) [ Getfiles in folder

Move file(s)

Select parameters

Get subfolders in folder

[Celete file(s)

—~+ Create folder Iftext: | Evists v | ®
Rename file(s) ]E Delete folder OCR engine type: | Windows OCR engine o | o
Read text from file
Write text to file o Empty folder Text to find: | Vou are currently signed in. {x]| @
Read from CSV file l? Copy folder e regular expresson. (@ ) o

Write to CSV file €2 Move folder

Search for text on: | Foreground window hd | @

=[ Rename folder
3% Get special folder

Get file path part

Search mode: | Whole of specified source hd | ®

Get temporary file

Convert file to Basefd > OCR engine settings

> Variables produced LocationOfTextFoundX3 LocationOfTextFoundY¥3

=N -

Convert Bazebd to file

0«0 0«0 @ = E E @ m @ =h +:+

o Rail Baltica [ Sisaseoncason oo



Tools for automation and

review time optimization

Power
Automate

Power Bl Desktop

EE || LT || LV | (Cost )(Cps2 )((pss )(_bss )

( ) Clear All Filters

( DPS1 DPS2 DPS3 DPS4

)( )( )( )(

DPS5 )

Sum of Issues by Iteration

Problems

®No

Design Review iteration 1
e — e — Revenmers | comainaton [ cleneoetaen [ s pemais

Rail Baltica| £ | ; 3 3

Coordinated by RB Rail | = & | = = H 2= H H =8| = E
RER General 7 7 o 7 o o o 7 o o o o o o o o o o
RER Roads s | 7 [ 77 [ [ ) 7 ) [ ) [ o [ o [ o [
RER Railway Track 1 | 2 a7 [ [ ) 37 ) [ ) [ o [ o o o [
RER Structures ws | 7 o o o 7 o o o o o o o [ o o
RER Geotech & Materials 15 | 77 58 o o 0 58 0 o 0 o o o o [ o o
RBR Hydrology & Stations 7 | 2 a7 o o ) 47 ) o ) o o o o o o o
RER Spatial Planning s | 52 [ 52 [ [ ) 52 ) [ ) [ o [ o [ o [
RER Railway Operations 21 5 [ 3 o [ 0 5 0 [ 0 [ [ [ [ [ [ o
RER BIM 1 | & 53 o o o 93 o o o o o o o [ o o
RER RAMIS s s s o o 0 s 0 o 0 o o o o [ o o
E5P General 5 o 3 o o ) 3 ) o ) o o o o o o o
ESP Roads 210 | 105 1 | o [ o [ma| o [ ) [ o [ o [ o [
ESP Railway Track 17 | = 2 o [ 0 32 0 [ 0 [ [ [ [ [ [ o
E5P Structures 1 | 4 653 o o o 63 o o o o o o o [ o o
£SP Geotach & Materials 6 o 31 o o 0 31 0 o 0 o o o o [ o o
E5P Hydrology & Stations % | 39 52 o o 0 52 0 o 0 o o o o o o o
£5P Spatial Planning & 1w | s 30 [ [ ) 30 ) [ ) [ o [ o [ o [
ESPWOP 2 | 10 15 o [ 0 13 0 [ 0 [ [ [ [ [ [ o
E5P Utilities 3 | 2 6 o o ) 26 ) o ) o o o o o o o
Total Summary
RB Rail Comments [ o3 [ s 52 [ 0o [ o [ o [s2] o | o ] o] o o ool o o]
ESP Comments 863 | 253 3 | o | o | o |3 | o | o | o [ o [ o | o | e [ o [ o [ o]
Total 1666 | 696 36 | o | o | o |36 | o | o | o | o | o | o | o | o | o |

OLIDATED

DASHBOARD.

EGEN | ERD | ETRACK

Co-financed by the Connecting Europe
Facility of the European Union

ﬁail Baltica




Tools for automation and review time optimization

Pow - .
Automate @ simplebim®

RBR-Project_ID RBR-Section_ID RBR-SubSection_ID  |RBR-Originator RBR-Discipline Code
Text Text Text Text Text
RBDTD-EE DS1 DPS4 DO GEO
RBDTD-EE Ds1 DPS4 IDO GEO
RBDTD-EE Ds1 DPS4 IDO GEO
RBDTD-EE DS1 DPS4 DO GEO
RBDTD-EE DS1 DPS4 DO GEO
RBDTD-EE DS1 DPS4 DO GEO
RBDTD-EE Ds1 DPS4 IDO GEO
RBDTD-EE Ds1 DPS4 IDO GEO
Qi Sefoct [Tt iy or St [rromooas RBDTD-EE DS1 DPS4 DO GEO
RBDTD-EE DS1 DPS4 DO GEO
Drag a column header here to group by that column RBDTD_EE DSl DPS4 IDO GEO
5| RBR-Lo :| RBR-Material Descripton :| RBR-Material Designation :| RBR-Object!D 5| RBR-OCC z| RBR-Origintor 1| RBR-Posifon | RBR-Pr_Code & RBDTD-EE DS1 DPS4 1DO GEO
0 ton o - R ) oo p s RBDTD-EE DS1 DPS4 IDO GEO
1 20 rereesconmn i Pl oo Ve RBDTD-EE DS1 DPs4 IDO GEO
| %0 rerwendconaa o plivivigcsRed oo e RBDTD-EE DS1 DPs4 IDO GEO
T Cines Trcren o e RBDTD-EE Ds1 DPs4 IDO GEO
e e = e = = e RBDTD-EE DS1 DPS4 IDO GEO
W hestees o oy B 06 o Ve RBDTD-EE DS1 DPS4 IDO GEO
1 20 rareedcorets s oA s e RBDTD-EE DS1 DPs4 IDO GEO
i crees TmiEripws e o . RBDTD-EE DS1 DPs4 IDO GEO
o ke s o - PN RBDTD-EE DS1 DPS4 DO GEO
_:Ju hoc x [® RBDTD-EE Ds1 DPS4 IDO GEO

@?%ail Baltica [ oinrcs diihe Connsctng Europe



Use Case: QEX and IFC data comparison

e ) o]

Text Text Text [Text
WooTOEE  [Ds1 DPsa Tioo
ReorD ¢ 051 orse ioo
feoroee [os1 [orsa [ibo_
ReDTD 6 051 opsa 100
RBOTD-EE DS1 DPS4 ‘I[)(l
RBOTD-EE DS1 DPSa ‘I[)(J

Text
[5)
GEo
[
GEO
GEO
)

[REOTD-EE Ds1 PS4 100

6E0

ReDTD € 0s1 RBR-Object D

% QEXvsDDapynb

a + X

pandas

pd

RBR-Concrete_Volume | RBR-Length | RBR-Steel_Mass| RBR-Volume | RBR-Area| RBR-Quantity |RBR-Number | RBR-Vol sys zone| aty | Unit| ok/Not|

RBOTD-EE DS1

oo STR-DCK-001

oo o1 | STR-TRS-001
51

reomo ¢ 0

[RBOTD-£E st | §TR-TRS-002

e | STR-PTH-001
S s
" STR-PTH-002
STR-PTH-004
STR-LEA-FND-022
STR-LEA-FND-021
STR-FND-018

|STR—PIL—02E-

STR-PIL-027

QUANTITIES

Spec
Code

RBR-OCC.

UNICLASS 2015

Product Code(Pr_Code)

Type number

Product Description

STR-PIL-028

STR-PIL-029

on al struetures decks consists of all work
acessery Yo schleva the speciied wnd sl .5 worklorca, maberias | <MD L= 030
equipment and transportation (incl. fuel, insurance, etc.). This item is.

¢ | STR-RTW-005
- DR-PIPE-STEEL-001

DR-PIPE-STEEL-003

DR-PIPE-STEEL-004

DR-PIPE-STEEL-005

WA [pr3s 3168

welded elastomer bitumen shests, adhered to the deck, on which &

protection will be placed. This protection will be measured separately. | [}R-P|PE-STEEL-002

including sealing with epaxy at the edges of the membrane in the deck.

000302

Wiaterproofing asphalt protection course consists of all works and

espenses necessary to achieve the specfied end resutt e worktorce, | [JR- P PE-STEEL-006
e E e materials, equipment and transportation (incl. fuel, insurance, etc.). This

item is meant for supply and placement of a 3.00 cm thick asphalt layer {

orotect e eincides il he materal:and work| DR~ PIPE-STEEL-007
necessary for its completion
DR-PIPE-STEEL-008

2852.96 131.00 m
33.21
33.55
24.15 132.05m
24.14 132.05m
6.96 144.90 m
6.92 144.15m
12.52
5.7
189
28.84 25.50 m
28.84 25.50 m
28.84 25.50 m
28.84 25.50 m
28.84 25.50 m
41.65
0

o o o o oo o

=

o o oo oo oo

460934.18 Motin DD

4587.91 Notin DD
4587.91 Notin DD
1252.92 Mot in DD
1253.03 Motin DD
1666.41 Mot in DD
1657.76 Mot in DD
0 Notin DD

0 Notin DD
14116.35 Notin DD
2131.57 Motin DD
2131.57 Notin DD
2131.57 Motin DD
2131.57 Notin DD
2131.57 Motin DD
4065.58 Notin DD
0 Notin DD

0 Notin DD

0 Notin DD

0 Notin DD

0 Notin DD

0 Notin DD

0 Notin DD

0 Notin DD

Notin DD
Notin DD
Not in DD
Notin DD
Not in DD
Notin DD
Not in DD
Notin DD
Not in DD
Notin DD
Not in DD
Notin DD
Notin DD
Notin DD
Notin DD
Notin DD
Notin DD
Notin DD
Notin DD
Notin DD
Notin DD
Notin DD
Notin DD
Notin DD

0

ol e T T T Y T = R T s Y s Y s T o B s Y s T [ s I s I o Y =

0 BR0O350ZZ
0 BRO330ZZ
0 BRO350ZZ
0 BRO330ZZ
0 BRO350ZZ
0 BRO330ZZ
0 BRO350ZZ
0 BRO350ZZ
0 BRO350ZZ
0 BRO350ZZ
1 BRO350ZZ
1 BRO350ZZ
1 BRO330ZZ
1 BRO350ZZ
1 BRO330ZZ
0 BRO350ZZ
0 BR0O330ZZ
0 BR0O350ZZ
0 BR0O330ZZ
0 BR0O350ZZ
0 BR0O330ZZ
0 BR0O350ZZ
0 BRO330ZZ
0 BR0O350ZZ

2852.96 m3
33.31 m3
33.55 m3
24,15 m3
24.14 m3

6.96 m3
6.92 m3
12.52 m3
5.7 m3
189 m3
1 pc
1pc
1pc
1pc
1pc
41.65 m3
0

[== T = T T o Y = s |

o o oo oo oo

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

@‘Jif%ail Baltica |l

Co-financed by the Connecting Europe
Facility of the European Union




On-going Projects: SimpleBIM Cloud

0 n
SimpleBIM Cloud test ﬁai[ Baltica SimpleBIM Cloud test J‘?Rai[ Baltica
RBR-TypeNR RBR-PrCode RBR-TypeNR RBR-Pr.Code
RBR-TypeNr RER-TypeNr -
: 000303 000303
Varies Varies
I R RER-Pr.Code o R = RER-Pr.Cade
® 000602 00DE02 5520 05 15
000301 000301 ®0r_15 31,95 34
DO0307 ®Variss 000307 ®ariss
®000312 r_65_52_20_16 0ooz12 @Fr65.52.20.16
000304 i 000304
16 (15.53%]
o 000306 000306
®000303 000302
240213
RBR-0CC RBR-0CC
11K RER-0CC o RER-0CC
T oue Count of RER-ObjectlD & o= Count of RER-ObjectiD
0 0310
368 358
#2 LE:
34 LB
37 Ea b
STR-ANM-SND-001 STR-ANM-SND-co1
STR-ANM-SND-00z STR-ANM-SND-ooz
STR-ANM-SND-003 STR-ANM-SND-0o3
STR-ANM-SND-00s, STR-ANM-SND-o0s
STR-ANM-SND-005 STR-ANM-SND-oo5
STR-ANM-SMD-006 STR-ANM-SND-o0
STR-ANM-SND-007 STR-ANM-SND-ao7
STR-ANM-SMD-008 STR-ANM-SMD-008
STR-ANM-SMD-oo5 STR-ANM-SND-oogy
STR-ANM-SND-o010 STR-ANM-SND-o10
. e b 4 g _ANM-SND- R R R S ¥ b 4
STR-ANM-SHD-021 1 o s < ‘?-1:1- &9-1, 161'1‘ . Uo-fb %:;E" o o:,héL @-1,‘1- STR-ANM-SND-011 o s S nu‘a°1' ..S’°1' dﬁ"& Ou%‘,‘f" " o‘?o‘lf 6;501 o5
STR-ANMM-SND-o12 ' L Gl P L N P U P STR-ANM-SND-012 O @ @t @t et e e

@?%ail Baltica [ oinrcs diihe Connsctng Europe



Automation possibilities

Dmitri Garbuzenko « 1st Dmitri Garbuzenko - 1st
BIM and AIM Coordinator at RB Rail AS | Rail Baltica BIM and AIM Coordinator at RB Rail AS | Rail Baltica
2w * @ 3d - @
What if you could analyze your BIM deliverables without even opening your laptop? Thanks to chatGPT we can now make things that were too hard for BIM coordinators
With Power Automate, Teams, Python (ifcOpenShell + Pandas), and PowerBI, you can with no previous programming experience . | was struggling with IfcOpenShell more
create a rapid flow to see BIM data and assess model quality—all from your PHONE. than a year to get IFC data to Pandas Dataframe.
B But now, after 30-40 prompts in chatGPT - problem solved. Skript ready without any
procurement of any new software(!)
With just a few taps, you'll gain valuable insights that can help you make better, By dragging to PowerBlI all needed sources: IFC data (Dataframe to csv) and all other
actually data-driven decisions and optimize your workflows before you go to good- EIR specified tables (OCC codes table, PrCode table, Payltem tables,
old "model rotation". QEXvsModelData table, etc) and creating connections between them - any BIM
coordinator can get much better understanding what is hidden under geometry and
#bim #python #pandas #data #buildinginformationmodeling #powerautomate finally focus on that "I" letter in BIM. Finally
#micorsoft #datanalytics #dataanalysis #rpa #powerbi #bim #powerbi #data #pandas #chatgpt #bimcoordination

BIM Deliverable Data Analytics e M S ot B

PrE—— YT ssss—

-—— - - - -

Hey Dmitri! New BIM deliverable
in working folder!

u‘m Power Bl

List flows N—— —_— . . - g o
e rpe—w—
BIM Deliverable Data Analytics s s e —————— - L s e— LSt e -
I - —— X
I | s s o - P GOk G 800k N CoR AT
——— -
[y ey ——— WO e wiatone “ n ‘- .o
Hey Dmitrit New BIM - : : : . - gy et
deliverable in working e — R = ot R — g
folder! 1A Conwem Wivee 1S8-Qurey 108 Pec e 18-V ASHIgh 198 sammaer Wi e b o
Run flow 3 - o o ; . : % =
[ —ae s S MR ]

16 ‘ 000108 10§0

C@o You and 104 others
@?T%ail Baltica [ Siancea sy e Sonnsctn Eurcpe

5 comments - 3 reposts CQ@ Artis Kurps and 123 others 1 comment + 2 reposts
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DZELZCELA
LINIJAS

Darbs projektos un jaunie
specialisti

\ I

R
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Positive

Internal motivation

Source of commitment
Providing sense of purpose
Adventure

Learning possibilities
Variety of roles

Freedom and empowerment

@?% a I I. Ba l.t I Ca H gac;; ity of ll;:‘é;r:pr;an Ur:::m= Europe

Positive and negative aspects of project work

High goal orientation
Uncertainty/novel
Outside comfort zone
Multi role assignement
Higher degree of
responsibility

Negative

Over commitment
Stress

Project overload

Left alone, no support
Burnout

(Heumann, 2016)



Nakotnes specialisti

& Macities un ,O\O/O\f Anglu valoda + Stresa noturiba

Q mainities
Komunikacija, darbs pa,f,‘;':ﬁ{s,gﬁgalfoafiﬁffé}?mu Plass redzesloks,
kor?jﬁgi's?;:fgba' Digitals un sistemisks [ I sa*;f(’!:fﬁ'ik;a?&ifé?ga
domasanas veids (GO} .
Dzives cikla pieeja Pacietiba, ambicija, cinasspars Bat gatavam k!ﬂdities
Spét atri iedzilinaties §§ Projekta vadiba, Vide, ilgtspéja, Klimata

noteikt prioritates, [°
Atbildiba, precizitate, 7 VIoa Celot leintereseto pusu
parvaldiba

disciplina %

@gf% a | l. B a I.t | Ca n gac;; ity of ll;:‘é;r:pr;an u.—;:;,,—.= Europe

parmainas

Starptautiska vide @




Nakotnes specialisti

¢ & Mﬁ

DATA RADIO
- l'v (Available from Trimble) ~ RECEIVERS POSITION SENSING
CYLINDERS

GNSS
ANTENNAS

JOYSTICK
BUTTONS

GRADE CONTROL
DISPLAY

&

INERTIAL
MEASUREMENT
UNIT

https://a-msurveys.com/3d-laser-scanning-lidar-surveys/

Blavniecibas un IT nozares saplisana — buvniecibas
nozares digitalizacija
* Projektu vadiba
e Buovdarbu vadiba
« Tameésana
* Dokumentu vadiba un parvaldiba
 Programmeésana
* IT sistemu arhitektdra
s _dii@
Datu un informacijas drosiba
Sistému vadiba un parvaldiba
Liela apjoma datu apstrade, analize un simulacijas
Bezpilota gaisa kugu (dronu) vadiba un apkalposana,

3D skenésana un photogrammetrija



@OpenAI
ChatGPT

Nakotnes specialisti

Nakotnes buvinZenieriem un dzelzcela specialistiem ir svariga loma IT rnisinajumu izstrada
un pielietogana, jo $aja nozaré aizvien vairak tiek izmantotas digitalas tehnologijas, lai

optimizétu darba procesus un uzlabotu efektivitati.

IT risindjumi var palidzét uzraudzt dzelzcela infrastruktiru, planot braukSanas grafikus,
uzraudzit kravas un vagonus, ka art veikt apkopi un remontu. BivinZenieriem un dzelzcela
specialistiem var bit svarnga loma IT risindjumu projektésana, izstradé un testéSana, ka an

to implementésana un uzturéSana.

Turklat, ari autonoma transporta sistémas un citi jauni tehnologiskie risindjumi ir aizvien
biezak izmantoti dzelzcela nozaré. Tadél, nakotnes bivinZenieriem un dzelzcela
specialistiem ir jabat pietiekamiem IT zindSanu un prasmiju, lai stradatu ar Siem jaunajiem

risindjumiem un to pielietojumu.

Kopuma, IT risindjumi ir kluvusi par neatnemamu sastavdalu dzelzcela nozares attistiba, un
nakotnes bivinZenieriem un dzelzcela specialistiem ir jabit pietiekami sagatavotiem, lai

darbotos £aja digitalaja vidé.

Bovdarbu parvaldibas procesos IT specialisti un programmétaji parasti strada ar 8adam

tehnologijam un programmatiiras risinajumiem:
1. BIM (Building Information Modeling) programmatiiras:

BIM programmatiras izmantofana projekt&Sanas un biivniecibas procesa3, lai
nodrosinatu datu integraciju un pieejamibu;

BIM modeléSana un tas integracija ar citam programmatiram, pieméram, ar
projekt&Sanas programmatinu un projekitu parvaldibas programmatiru;

BIM datu analize un vizualizAcija, lai nodroSinatu ieskatu projektu stavokll un sniegtu

[emumu pienemsSanas atbalstu.
2. Projektu parvaldibas programmatiras:

Programmatiras izmantosana projektu parvaldibas procesos, lai nodroSinatu projekiu
izstradi, planosanu, uzraudzibu un kontroléganu;

Programmatiras pielago5ana projektu specifiskajam vajadzibam un procesiem;
Projektu un uzdevumu vadiba, projektu finansu un laika planosana, tapat an projektu

dokumentacijas parvaldiba.
3. Datu analizes programmatiiras:

Datu integracijas un analizes programmatiiras izmantogana, lai apstradatu un analizétu
projekiu datus;

Datu vizualizacija, lai nodroSinatu ieskatu projektu stavokll un veiktu datu analizi.

IT specialisti un programmétaji palidzés ari izveidot automatizétus procesus un pielagot
programmatiru un tehnologijas konkrétajiem uznémumiem un projektu vajadzibam. Vini
biis iesaisttt arm datu aizsardzibas un droSibas nodroginadsana, nodrosinot, ka jebkura datu

apstrade un uzglabasana tiek veikta saskana ar noteiktajiem standartiem un prasibam.



How rail industry careers
change in the future?

TO

Drivers Big data analysts

Cybersecurity experts,

Train guards
Security, Health & Safety

Information points and

) ) i Environmental change
ticketing offices <

experts

Station staff at ticket barriers

@S{I%ail Baltica

=
=
=
=

Al, lloT and digitalisation
specialists

railway-technology.com/analysis/railway-jobs-of-the-future/
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Coordinatad by RE Ral

 OURVISION

Connected Balticsin a
connected Europe

OUR MISSION

PROFESSIONALISM

PURPOSE

We are delivering a seamless mobility for
people, goods and services to accelerate
social and economic development in the
Baltics and beyond

Paldies!
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