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FSTechnology

FS Technology is the hi-tech company of the FS Italiane Group. The mission of FS Technology is to
strengthen and support digital innovation in group companies, and ensure top levels of quality,
efficiency and time to market in customer services. Special attention is paid to the optimisation of
predictive diagnostics in industrial processes that involve the adoption of new technologies such as
blockchains, Artificial Intelligence, robotics and the IoT and to the centralised management and
standardisation of processes and tools




The Competence Center BIM GIS

The Competence Center BIM GIS is a team inside FSTechnology. The main objective of our team is the
research of new technologies to improve the processes and the workflows for the entire lifecycle

management of an infrastructure. Considering the core processes of the group, we mainly support
linear infrastructure project.
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The Competence Center BIM GIS

The Competence Center BIM GIS is a team inside FSTechnology. The main objective of our team is the
research of new technologies to improve the processes and the workflows for the entire lifecycle
management of an infrastructure. Considering the core processes of the group, we mainly support

linear infrastructure project.
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research of new technologies to improve the processes and the workflows for the entire lifecycle
management of an infrastructure. Considering the core processes of the group, we mainly support

- . _x

P
7Y recrvorocy

GRUPPO FERROVIE DELLO STATO ITALIANE

- Competence Center BIM GIS
AUTODESK
AUTODESK’ m
\/ ® ArcGIS Pro

I » @Arcgis oniine) D

3 Field survey:
- Mobile app & SAP System

- Augmented realit

Informazione pubblica



Constractions Management Heald
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GRUPPO FERROVIE DELLO STATO ITALIANE

«The strategic goal is to achieve investments according to high quality
standards, complying times and costs, ensuring and guaranteeing the
supervision of all technical and managerial activities for planning,
designing, executing, testing and commissioning the works>»
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2020 - Italferr’s construction management in Italy

CONTRACTS IN PROGRESS
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What «digitalization» means in Italferr

CONS;AR.:.J: TION COMPANY SHARING AND
MANAGEMENT BIG DATA INCLUSION

DIGITALIZATION OF CONSTRUCTION PROCESSES

STANDARD KNOWLEDGE OPTIMIZATION




Construction Process Digitalization

Informazione pubblica



Construction Data Management
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Trans-European Transport Network (TEN-T)
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How we are Org




Digital Contraction: Last Released
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Digital ConstrACTION:
Last Released

Materials’ documents
and certifications

Data Management

Quality Steel Reinforcement Check
Taking Concrete Samples v
Register of Taking Concrete Samples
Sending Letter Request for Tests
Test Certificates

Acceptance Check

Documents for Construction Close Out Rep

Visualizza| 10

v |elementi

GA15.AC.0001

GA15.AC.0002

GA15.AC.00021

GA15.AC.00022

GA15.AC.00023

GA15.AC.00024

ELENCO REGISTRO DEI PRELIEVI

PDO GA5
FONDAZIONE

PDO GAS
FONDAZIONE

PDO GA5
FONDAZIONE

PDO GAS
FONDAZIONE

PDO GA6
Elevazioni

PDO GA6
Elevazioni

IF15.1R01.A01 - COMPILAZIONE VERBALE DI PRELIEVO CALCESTRUZZO

*WBS

Inserisci Inserisci

*Descrizione

Inserisci

*Qpera/Parte d'opera
Viadotto San Micheie

*Impianto di Betonaggio

CALBIT S.rl - Maddaloni

*Classe di Consistenza
sS4

Note

Inserisci

B450C
20 B450C
12 B450C
26 B450C
20 B450C
26 B450C

LISTA REGISTRO DEI PRELIEVI [APPALTO IN07.1R01.A01 - MATERIALE ACCIAIO]

Appalto INO7_1R01.A01 - Accialo > Registro dei Prelievi

1232/8

1264/B

2022/

2051/B

2242/B

2257/

*Progressivo Codice Prelievo

ALFA ACCIAI

ALFA ACCIAI

ALFA ACCIAI

ALFA ACCIAI

ALFA ACCIAI

ALFA ACCIAI

*Data Verbale
22/04/2020

*MIX

CS002 ~ CALBIT S.r.l. - Maddaloni -

*Numero Bolla

5903

Temperatura ambiente

Inserisci

FERRQ BERICA _ 11/05/2020 14850
FERRO BERICA __ 11/05/2020 15972
FERRO BERICA _. 29/06/2020 15938
FERRO BERICA __ 29/06/2020 82040
FERRO BERICA ... 21/06/2020 17587
FERRO BERICA 21/06/2020 88123

==
m?* di riferimento prelievo
30.00
Temperatura calcestruzzo
Inserisci
D OR D 0

Ricerca testuale

20/05/2020 ‘
29/05/2020 (] ‘
02/07/2020 (m} ‘
02/07/2020 (m] ‘
22/07/2020 (]} ‘
22/07/2020 (] ‘
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Quality checks and inspection detail

Using BIM 360 platform we improve the efficiency of the actual workflow in favour of a new and faster
one



QUALITY CHECKS AND INSPECTION SURVEYS
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QUALITY CHECKS AND INSPECTION SURVEYS
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QUALITY CHECKS AND INSPECTION SURVEYS

—~1 PPA.0001656

defines the way to
monitor the correct
execution of civil works
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QUALITY CHECKS AND INSPECTION SURVEYS
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Quality check workflow
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Quality checks Figures

Document management
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Feedback from the Construction Site: Bicocca-
Catenanuova Railway Line

Whit check list all previous surveys and check lists are online. This allow the construction site manager to
compare the previous results with the current situation



Feedback from the Construction Site: Cancello — Frasso
Railway Line

With this new workflow we have the possibility to campare always the design with the works because we
have drawings or files in the cloud
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Feedback from the Construction Site: Brescia Est-Verona
Railway Line

These are the feedback from this field: reduce the time of filling out the check list

Inside bim360 we have the possibility to upload attachments like pictures or document



Technical detalls
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Original Design
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Technical Modifications

Sometime a technical detail is not feasible and therefore the Contractor

proposes an alternative for building

Technical Modification
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According to:

- D.lgs n.50/2016

- Il D.M. 49/2018

- Request for proposal

- Draft Agreement

- Technical requirements

Civil works that fall under the
modification

can vary their cost up to 5% per
contractual Type of work (SOA

Categories).

In the end the total differential must be O.

Regulatory Framework
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The Reqgister

According to formal deeds, accounting documents and related management methods, for use
by The Supervisor Works in tender contracts at cap. 11.2.3.27.

Trasmisione ESIT AL L]
Descrizione DIREZIONE | =7 one =t Impurtn Finat-
- LAYOR ~ le‘ff'l_‘?_! - || -
Pragetto nuowa tipolodia df muro <4-1. REIN-T- PERIZIA RICHIESTA RS1-T-000007321
TR12| TRiZ | RdM P01 CG Utilizzo mura tipo A-1in alcuni tratti tra be progressive km, 0+375,20 | 241002008 Ok 24H002008 0000007397 del | 226,10 10,00 CON CDL M. 1193 DEL del 11,2018 | 226,10
e 0+427 40 26.09.2012 22062012 o
Muro tipo D" trale progressive km. 0450 & 0+467,30 RSIN-T- FPERIZIA RICHIESTA Feo M- T- 0000014
TR12| TRIZ: RdM ;02 CG Madifica lunghezza micrapali anteriar della fandazions dei 241042008 Ok 241042003 0000007477 del 10,00 - E51,08 CON CDL M. 1193 DEL P — -1 691,05
montanti delle barriers antirumore previsti sul muro <tipo 0=, 05.10.2012 22.06.2012 o
Eliminazione dei plinti & relativi fori di predisposizione per il
montaggio dei pali TE n. 01030, OHOR, 3N, DHER, O13R, 01140, RSih-T- PERIZIA RICHIESTA
TRIZ| TRiZ: RdM {03 CG onsh 20002003 Ok 2000142003 0000007422 del 10,00 125697 CON CDL N. 1199 DEL -| 266,97
Mantaggio degli stessi mediante piastre saldate ai pali e fissate 27.09.2012 22.06.2012
con tirafondi alla testa dei muri di sostegno.
Modifiza dei muri di sosteqno a sequito dellPaggiornamento del RSIM-T- FPERIZIA RICHIESTA RSIN-T-0000017322
TRI2| TRz Rdr 08 CG progetto della TE che haintereszato i pali n, 01128, 013N, 013N, 24042002 Ok 2400iz008 0000007478 del 1336673 10,00 CON CDL M. 1199 DEL del 1112018 1336673
01140 & 01420 05.10.2012 22062012 o
RS- T-000000751 PERIZIA RICHIESTA
TR12| TRz RdM 09 [mic] MModifica dello spessore della fondazione del murotipo "E”. nizons Ok 2rzezn0g e 10,00 -1.328,02 CON CDL M. 1193 DEL 132902
el 09.10.2012
22 06.2012
RSIN-T- PERIZIA RICHIESTA
TR12| TRz | Rdi £ 10 CG Fiealizzazione muro di sostegno km 0+8339 [CHIOYARA] 1000272009 Ok 05032009 0000Q07TEI2 del 1391317 o0 CON CDL N. 1139 DEL 1391317
03.10.2012 22062012
o o . . " FS1IM-T- PERIZIA RICHIESTA
TRI2| TR RaM: 1 og  |Medfies dellefondazioni det mura tpo D e dellelementa dibord | oeneoa0e | oK | 2aosiz00s | 0000007613 del 1135501 1000 CON CDL M. 1199 DEL 11:355,01
P s, 09.10.2012 22.06.2012
- . . RSih-T- PERIZIA RICHIESTA
TRiz| TRZ| RdM 12 G Sostltuz!one delle canalette idrauliche con nuova canaletta FEO5I0E oK SEEIEI09 JOO0O0TSIS del 1000 5062548 CON CDL N. 1199 DEL FEI-T-0000011444 50,625,458
prefabbricata. 09.10.2012 29 062012 del 11.02.2014
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Reqgister as 1s

According to formal deeds, accounting documents and related management methods, for use by The
Supervisor Works in tender contracts at cap. /1.2.3.27 (attached A2Z)

Trasmisione ESIT Smccasriva
Wer [Cadifice della RaH Descrizions DIREZIOME | = one L imne o | Perifi 5 Iy urta Finat-
= - - LAYDR * w | DIREZION - || - Gartr - -
Progetio nuoya tipologia di murg 417, FESIN-T- PERIZIA RICHIESTA T T LT
TRIZ| TRI2i RdM i 01 CE | Utiliz2o muro tipo A-1in alcuni tratti 3 le progressive km, 0537820 | 24ni2008 | Of 24442008 00007337 del |226.10 10,00 CON CDL N. 1199 DEL FSIN-T-000001473 | RETN-T-000001534 | pry g g ppppgrgligyy | FETH-T-00000173 1 226,10
del 14.02.2014 del 03.03.2014 del 11112016
& 042740 25092012 22.06.2012 e . gk
Tluro stipa O tra le progressive km. 0.450 & 0.467,30 RSIN-T- PERIZIA RICHIESTA T T T T )
TRIZ| TRIZ | RdM 02 CG | Modifics lunghezza micropali anterion della Fondazions dei anmz0nE | O ZAHE00E 00000747T del 1000 1681,08 CON CDL M. 1153 DEL ngjerogaguznna?ss HS‘L\'E|T11°U°2°20001‘_1“2 Hsbpilgsoggg%}f% ROY 0510312019(¥) F‘SL’E,EEUSQQ%}T' i - 681,05
montanti delle barriere antirumore previsti sul muno <tipo 07, 05.10.2mz2 22.06.2012 o o o o
Eliminazione dei plinti & relativi Fori di predisposizione per il
montaggio dei pali TE n. O10SN, GHOR, 0118, 02K, D3R, 01140, RSIN-T- PERIZIA RICHIESTA
TRIZ| TRz | Fdh | 03 cE  |omsn 20mmz2009 | O 2000142009 000007422 del 10,00 - 266,97 CON COL N. 1199 DEL - 26697
09 201 22 M")
con tirakondi alla testa dei muri di sostegno.
Modifica dei muri di sostegno a seguito dell*aggiornamento del RE1N-T- PERIZIA RICHIESTA T. T. T. T.
TR1Z| TRIZ | RdM {08 CG progetto della TE che ha interessata i pali n. 01121, 01130, 011340, 240200 o 24082003 000007475 del | 3.365,73 10,00 CONCOL N, 199 pEL | iR T-0U00007500] RSIRL-T-000001443 | RSTM-T-00000S36 gy gasmirzergiey) | PO T-0000017S 2 | 3.365,73
B o e 22 062012 el 02.00.2012 del 11022014 del 02.02.2014 del 1112018
T —
PERIZIA RICHIESTA
TRIZ| TR12 | RdM i 09 OB |Modifics dello spessore della fondazione del muro tipo "E". oimeas | o sanzizops| | T-00000075H 10,00 132802 CONCDL N, 1199 pEL | Pt T-0000007543 | RSIN-T-000001562 1132902
del 09.10.2012 22.06.2012 del 1110.2012 del 27022014
RSINLT- PERIZIARICHESTA | &
TRIZ| TR1Z | Rdh | 10 CG  |Realizzazione muro di sostegno km 04839 (CHIOYARA) fizz00a | O osoatzond. | fhonono7siz del 1391307 10,00 CON COL N. 1199 DEL e 1391307
22.06.2012 o
- o ) . ' RSIN-T- PERIZIA RICHIESTA
TRI2| TR RdM | 11 O [Medifica delle fondazion de muro tpo D e delrelemento diborde | ogosionos | O | zawsizons | fhooonozes del 11.355.01 10,00 CON COL N 1199 DEL [ RN T-0000007551 11.355.01
P glese. 03102002 22.06.2012 -
- - FSIN-T- PERIZIA RICHIESTA
TRIZ| TRz Rdv | 12 cg | Sostituzione delle canalette idrauliche con nuaua canaletta aanszons | of | 2amseoos | fooooo7ses del 10,00 5062548 CON COL N. 1199 DEL | P T-0000007551) RS- T-0000011444 ROY 2stotzoifpyy | FEMETO0000ME | R oy o s
prefabbricata, DA 2 06 2012 del 1110.2012 del 11022014 del 11022014
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Register to be

According to formal deeds, accounting documents and related management methods, for use by The
Supervisor Works in tender contracts at cap. /1.2.3.27.

AUTODESK BIM 360 | Italferr BIM360 : _RS3A_] legistro Modifiche di Dettaglio ~

# Document Management FOLDERS

View by g ShoWing 5
CARTELLA MODIFICHE DI DETTAGLIO E BN H
Folders Sets

Percorso atuale: RS3IA(RSI0 1R01) DL Bi. > Operafiva » Transmiital > Da Appalfatore 3 ifallg > 2020 > M [[] Namen Description Version Size Last updated Hpcatadiy gaen G status S=
~ ) Project Files O RS3A-T-0000000008 - - - Sep10,2020 316 PM  Stefano Liblanchi - - - -
CME -
O RS3A-T-0000000009 - - - Sep10,2020 3:21PM  Stefano Libianchi - - - -
Codifica | Modifiche di dettaglio iy B
i 1 i O RS3A-T-0000000010 - - - Sep10,20203:27PM  Stefano Libianchi - - - -
» [77] RS3A-T-0000000008 [ [ RS3A-T-0000000015 2 = = Sep14,2020242PM  Stefano Libianchi 5 - 2 =
Desciidone » R53A-T-0000000009
(] RS3A-T-0000000016 = &= =5 Sep 14,2020 246 PM  Stefano Libianchi = = = =
» [ 7] RS3A-T-0000000010
» [ 7] RS3A-T-0000000015 [] [ RS3A-T-0000000017 - - - Sep1s,2020 312PM  Stefano Libianchi - - - -
» [7] RS3A-T-0000000016
AREAOPERATIVA Crea Transmital » [*7] RS3A-T-0000000017
Per creare gli oggetti della cariella, seledionare Creare. Per copiare o canceliare gli oggetti, m arcare gli cgo
Contenuto carkelia [cmar] [copiare] [1nsen il
Codifica ~ Rev. Descnzone File Stato Tipo Data di emizgione

Consegna progettadone esecutiva di dettaghio - Transmittal di stampa

TE11- TRAZIONE ELETTRICA-| Emesso ST 30.01.2020

[l [EIR53AT 0000000866

{onsegna P rogettadone esecutiva di dettaglio - Transmitial di stampa
1 @RSS,BJJJGDDDMME W - WADOTTI M09 Emesso 5T 30.07.2020

Progettadone Esecutiva di Detlaglio - Transmittal di Siampa
IN -INTERFERENZE MARIE E IDRAULICH

Progettadone Esecutiva di Detlaglio - Transmittal di Siampa
(1 Wirs3AT-0000001431 IN - INTE RFERE NZE WARIE E IDRAULICH

RHT RI24
Revsione a seguito modiica tecnica su IN15 IN21

DEQRSEPJ-DODDHQHZ‘J Emesso 5T 03.08.2020
Emesso ST 03.082020

D@RSSA—T#UUDWH% Emesso 5T 07082020
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Register to be

According to formal deeds, accounting documents and related management methods, for use by The
Supervisor Works in tender contracts at cap. /1.2.3.27.

" - ITALFERR SpA -DIRETTRICE FERROVIARIA MESSINA - CATANIA - PALERMOD

' NUOVYO COLLEGAMENTO PALERMO - CATANIA
ITALFERR RADDOPPIO DELLA TRATTA BICOCCA - CATENANUDYA

GRUPPO FERROVIE DELLO STATO ITALIANE

REGISTRO MODIFICHE DI DETTAGLIO LOTTO 1 (Convenzione DAC.0082.2017)

° 5 & CORRISPONDENZA QUADRQ ECONOM

3 g8 8
ID Lottd WES § Descrizione @ g S 2 E ﬂ E E TRASMITTAL ULRELIIUEL 04§ APPROYAZIONE . MODIFICA ¥alore Finale NOTE MOTE ITF

a B3 E i E APPALTATORE APPROVAZIONE DIREZIONE LAYORI FEFLN. TECHICA wEBS

= w g U.0. COSTRUZIONI

= w
1] 1|vI02 ¥I02: Modifica spalla RS3A-T-0000000008 | FS3A-T-0000000003 Ordine di senvizio della OL 223449040 € 145°000.00 € | £ 737943045 063 4L | B
20 11Y103 WI03: Madifica fondazioni RS34-T-0 RS5A-T-0000000071 Dm-e di servizio della L FIT6E03540€ TH000.00 € | € 7348103549 0G3 FUEN/AE | L0TH
3|1 1VI09 W19 Madifica pile RS34-T-00000000 i izio delle T504.70€ ZV0000 €| £ 1540 063 BITSMTOE |  253%
4 1IN N1 Madifica parste RS34-T-0000000014 | FS34-T-0000000( Orrdine di servizia dells DL 01'958.03 € YO0 € | & 31978103 063 DIGEA0IE | 345%
5| 1|INO2 IM02: Madifica fandazioni R53A-T-0000000016 | RS3A-T-0000000077 Ordine di servizio della OL INTI54T £ TEOE | & 2934547 063 INTRATE|  23M%
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Technical detail workflow

" - ITALFERR Sph -DIRETTRICE FERROVIARIA MESSINA - CATANIA - PALERMO
NUOVO COLLEGAMENTO PALERMOD - CATANIA
2I 17a1Fern
GRUNO FEROVIE DL STATD MALLAH RADDOPPIO DELLA TRATTA BICOCCA - CATENANUOVA
REGISTRO MODIFICHE DI DETTAGLIO LOTTO 1 (Convenzione DAC.0082.2017)
D s g CORRISPONDENZA QUADRO ECONOMICO
i d8-| 1§
Lotg WBS ; Descrizione ﬁ E S E é E 5 TRASMITTAL TRASMITTAL 0d% APPROYAZIONE . MODIFICA Yalore finale NOTE NOTE ITF
g3 i é APPALTATORE APPROVAZIONE DIREZIONE LA¥OR] PEILI. TECNICA wBS
= o 2 0. COSTRUZIONI
= w
(V102 Iz Madifica spalla FS3A-T-0000000005 | RS34-T-0000000003 Ordine di servizio della DL TI449049¢€ 40000 € | £ 737948849 0G3 TINBABE | E08%
1|V103 WI03: Madifica Fond azioni R53A-T-00 R334-T-000000001 Dn‘e di servizio della OL Z276035.49€ TN € | € 7E035 49 0G3 ZE0B/AE [ 30T

7504 TO € HONME | £ girsmT0 0G3 BTSMT0E | 25%

r
iare
-

—
VIog V103 Madifica pile RS3A-T-00000000 ] '

INOA 101 Muodifica parete R53A-T-0000000014 R534-T-00000008

Ordine di servizio della OL 301950.03¢ YEILO0E | € 31178103 063 0195803E ) 315%

INO2 IN0Z: Modifica fondazioni R53A-T-0000000018 RS3A-T-0000000017 Ordine di servizio della OL 32171547 € TH0.00E | £ 33931547 063 ANTEATE | 2%
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Technical detall Figures

Document management
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Digital constrACTION:
coming soon CONSTRUCTION MANAGEMENT TEAM NEEDS

‘ P POSSIBLE TECHNOLOGIES / WORK TOOLS
IN ORDER TO EFFICIENT PERFORMANCE
OF CONSTRUCTION MANAGER ACTIVITIES

SURVEY AND WORK IN PROGRESS ESTIMATION 3D SURVEY

EXPERIMENTATION

29/10/2020

Davide De Santis



Topographic survey — Digital and aerial photogrammetry

Objective definition
Choise of tools based on accurac
required

Evolution of aerial classic
survey and integration between
aerial and ground survey, by
using HD Laser Scanner

29/10/2020
Davide De Santis
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Ob.ECtiVEZ Get a 3D survey for what built

Flight above the High Speed construction site Naples-Bari, 100 - 560 M of measurement points,

entimetric accurac .
ome of the resul?s%nd analysis of test

Work progress — Comparison of built at T1 -

Support to economic working progress by using field data with survey

o n e Tratto d'opera (Liv.8) : ‘ VIO1A | ‘ € 9.697.042,56 ‘ 100,00000% | ‘ VI01 - BBO1B - Variante LS RM-NA (Via Cassino) - Viadotto ferroviario Struttura “ad archi” |

Lavori a corpo schodastovez. W[ |
% su
Princiy %

uuuuuu
rrrrrrrrrrr

Use of survey data
for economic
reasons

29/10/2020
Davide De Santis

||||||||||||||||||||||||||||||||




Data from survey carried out

PLANIMETRIC AND LINEAR MEASURES VOLUMETRIC MEASURES
« Planimetric and linear measures for the « Volumes to be demolished or building close
accounting works to
« Measures about right spacing of  working area
obstacles « Volume of excavation and installed material
 Measures about right spacing between « m3of concrete

elements of built
Applications and future

goals
Do detailed topographic survey,

«certificated» of built

AT
b giilg i g
i

ERAORA) COSMTELLS T

Check during railway infrastructure  .==.
realization ’

Detection of work equipment and
people by GPS sistems

29/10/2020
Davide De Santis
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XPERIMENTATION measure reliability of survey and

GO ES ON: check another useful tools/technologies for our activities

POTENTIAL FUTURE
USE THERMAL INFRARED CAMERA

NON-COMPLIANCE
Display of concrete cracks — Possibility to apply a

thermal camera on drone in order to value any
non-compliance

HOLOLENS - Augmented Reality

« check 3D survey and view in 3D the
structure elements on site

» view 3D survey remotely

e collaborative visualization -
cooperation between people from
different locations

* remote assistance&training —
Construction Manager could see
remotely what construction manager v pesente

nnnnnnnnnnnnnnnnnnnn

29/10/2020



Pietro Piraino

Stanislao Giovenco

Daniele Borrelli
29/10/2020
Rosaria Ferro

Benedetta Maria Martino o
“Marc0 RUSSO



Our Skills, Our People

Y & 2
Pl ;74:FERR

GRUPPO FERROVIE DELLO STATO ITALIANE
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