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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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Rail Baltica — Entering Construction Phase

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;
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Native BIM model with attribute data -> IFC -> Asset Register

BIM attributes

Properties: Building Element Proxy (1 of 172) - filtered ox

ror © x| value Type :

RBR-Exposure xc2

_classification BR-OPSS-RD
<o value>

<no value>

RER-Material_Description

RBR-Material_Designation

RBR-Native_Unique_ID <no value>

RBR-Number

100

RBR-Product_De:

RBR-Product Name NA

Asset Register database

@‘Jif%ail Baltica |l

Properties

Rem  Allplanattributes RBR-DATA

Property

GLOBALID

RBR-OCC

RBR-Object ID
RBR-Material_Designation
RBR-Material_Description
RBR-Product Name
RBR-Product_Description
RBR-Pr_Code
RBR-Type_number
RBR-Units

RBR-Exposure
RBR-Concrete_Volume
RBR-Steel_Mass
RBR-Steel_Mass-Prestressing
RBR-Reinforcement_Ratio

RBR-Project_ID
RBR-Secton_ID
RBR-SubSection_ID
RBR-Originator
RBR-VolSysZone
RBR-Location
RBR-Discipline_Code
RBR-Local_Code
RBR-Project_Stage
RBR-Revision

RBR-LoG

RBR-Lol

RBR-Design Lie
RBR-Start_Kilomete
RBR-End_Kiomete
RBR-Functonal_classdication
RBR-Position

RBR-Type

RBR-Depth

RBR-Reinforcement_Ratio-Prestressing 65.00 kg

Material TimeLiner IFC
Value
1xQhCNSFDEDPSFZSd2_nY3
300
STR-DCK-001
C45/55
Posttensioned Concrete
Varies
Varies

Varies
Vanes

Varies
XC4/XD3/XF4
947436 m*
269437380 kg
60487180 kg
2850 kg/m*

oon

North

Posttent
Variable

T
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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
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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®
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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

)
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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 +:+
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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
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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: BIM Team task management

——0

Save [> Run ® Recorder £

Stop Pl Run next action

o/” Subflows Main

1 Open CMD session
Start 3 new CMD session with working directory ‘C:\Users\Dmitri.Garbuzenka\OneDrive - RB Rail AS\0_CTOrep from Sharepoint\OUTPUTS' and store it into  CmdSe:

1

2 Write to CMD session
Execute the command ‘python3 output.py’ and then send Enter at CMD session  CmdSession

2 Click Ul element in window
Click on Ul element Power Bl Desktop

w
s

2 Click Ul element in window
Click on Ul element List item 'RB Rail CTO MasterFile"

IS
s

5 24 Wait 60 seconds

. 6 = Focus window
= Focus window with title 'RB Rail CTO MasterFile - Power B Desktop' and class "WindowsForms10.Window.8.app.0.9fe31_r8_ad1'

2 Click Ul element in window
Click on Ul element Button ‘Refresh’ 6

__,
i

. 8 = Wait for image

Wait for an image on the list to appear on the foreground window

9 ~ () Loop Loopindex from 1 to 100 with step 1

& If text on screen (OCR)
If text "W couldn't authenticate with the credentials provided. Please try again.’ evists on Foreground window using Windows OCR engine

2
<

® s Click Ul element in window
Click on Ul element Button "Cannect'
12 2 End
13 3 Wait 2 seconds
- o 4, If texton screen (OCR)
If text ‘The current user isn't signed in’ exists on Foreground window using Windows OCR engine
9 i . Click Ul element in window

Click on Ul element Button "Sign in as different user’ 2

fo End

Co-financed by the Connecting Europe
Facility of the Europaan Union
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v~ Can we get clear picture on upcoming and
pending BIM tasks (all PW projects together) ?

v Can we get BIM team work
performance analytics?

&0
; - BIM Team Dashboard 2022 ﬁail Baltica

T As de

Last Update
12/30/2022 9:39:50 AM

DS-abbr  reviewerFirstna Package Name Review Du... | Review Da... Review deadiine st A Review Status
EE-DS1  Dmitri — e 27122022 27122022  Reviewed, on time

LT-DS1 W e — 27122022 27122022  Reviewed, on time

LV-DS4 [ —— 23122022 21122022 Reviewed, on time

EE-DS1 = - 21122022 21122022  Reviewed, on time

EE-DS1 - . 19122022 19122022  Reviewed, on time

LT-D81 e —— S a— 16.122022 16122022  Reviewed, on time

LT-DS1 A A W — 16.122022 16122022  Reviewed, on time - 96.28%
EE-DS2 = —————— — 15122022 15122022 Reviewed, on time Deliverables Distribution
LV-DS3 R —— - D 14122022 14122022  Reviewed, on time

EE-DS2 = 12122022 12122022  Reviewed, on time

LT-DS1T w - 09.122022 06.122022  Reviewed, on time

LT-DS1 = LK R ——— 09.12.2022 05122022  Reviewed, on time

EE-DST A ——— 08122022 08122022 Reviewed, on time

EE-DS2 02122022 02122022 Reviewed, on time

<
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Use Case: Checklist data analytics

Can we use BIM data to answer
Checklist questions?

Get current date and time
Retrieve the current datetime and store itinto  CurrentDateTime

Convert datetime to text
Convert datetime  CurrentDateTime  to text using format 'yyyyMMd' and store it into - FormattedDateTime

Launch Excel

Launch Excel and open document ‘CAUsers\Dmitri.Garbuzenko\OneDrive - RE Rail AS\Desktop\Employeesxlsm’ using a new Excel process and store it into Excel instance  Excellnstance

Get first free column/row from Excel worksheet
Get the first free column/row in the active worksheet of the Excel document whose instance is stored into  Excellnstance  and store them into  FirstFreeColumn  and  FirstFreeRow

Read from Excel worksheet
Read the values of the cells ranging from column *A’row 1 to column  FirstFreeColumn - 1 row  FirstFreeRow - 1and storeitinto  ExcelData

Set variable
Assign to variable RowNumber the value 2

For each Currentltem in ExcelData

Convert text to number
Convert text Currentltem ['Q1Q2] to number and store it into Q102

oen

Convert text to number
Convert text  Currentltem ['Q3Q4'] to number and store it into Q304

nen

& Write to Excel worksheet
Write the value Q102 + Q304 into cellin column 5 and row RowMNumber of the Excel instance  Excellnstance

Set variable

3
! Assign to variable MonthlySales thewalue ( Q1Q2 + Q304 )/12

0} Truncate number
Round MonthlySales at 3 decimal digits and store it

o MonthlySales

& Write to Excel worksheet
Write the value  MonthlySales into cell in column 6 and row RowNumber of the Excel instance  Excellnstance

3] Run Excel macro
Run macro ColorCode;’ MonthlySales ' RowNumber on the Excel document whose instance is stored into  Excellnstance

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

Clear AllFilters | ( EE || LT LV ( pst )( pbs2 )( bs3a )( Ds4 )

DPS1 ) ( DPS2 pI¢ DPS3 pI¢ DPS4 pI¢ DPS5 )

= Sum of Issues by Iteration

) ®No ' Problems

ﬂﬁﬁﬁﬂﬁ\ﬁ\fﬁ-ﬂﬁﬂﬂﬁ\ﬁ




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

We are delivering a seamless mobility for

people, goods and services to accelerate Th a n k yO u !

social and economic development in the
Baltics and beyond
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