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Production and Logistics Management System | SDS \ 2017 ’
Modular structure for tunnelling projects

Production

R %%\\ Storage
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Philosophy and Components 2017
How SDS works
System Structure Identification Aid
VIMT e VT
LT T v
$002100 11.11.2013 . & JNURTRINAY
Local server SZ_H 9900kg ; S2H ooy
segment barcodes production instrument

& logistic barcodes

o
WiFi — '
network s ([T

reinforcement barcodes RFID tags

stationary work stations Mobile scanners
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Example mobile Barcode Scanner 2017
Handling during moulding

SDS-Client ? «F Y. « @ 10:53 | SDS-Client P & Y < @@ 10:54 | SDS-Client ? «F Y. « @ 10:56 [ SDS-Client o Y < @@ 10:56

Function select B Moulding B2 Segmentproduction B Segmentproduction B

The following functions are available: Scan mould Scan reinforcement label Scan inserted reinforcement

Moulding Scan Scan Scan

Demoulding V-1 || | [roo99s3 || |[Roo9gs3

Scan reinforcement label Scan inserted reinforcement

Mould |v1_1 |

Mould [vi-1 || | Reinforcement IR009983 |

@O @O 6 COE6 6
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SDS is more than a simple Barcode System 2017
documentation | quality assurance | optimisation

=  VMT digitally maps every segmental production site
= all processes will be customised
= extensive warehouse management up to part-automisation

= commissioning, training and production launch attendance on site
= one Face to the customer -24/7
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High Requirements - tight Schedule 2017

NBS Ulm Wendlingen | BoRler Tunnel

Project facts
= start Q3 2014
= 2x 8 km tunnel length

Hochdorf

Wendlinger
K Wendlingen

Segmental production Kirchheim

Holzmaden Aichelberg Geislingen

= factory in sourrounding of job-site m“g
= carousel production with 56 moulds s Mo "\
= up to 60 segments per shift ﬁdtvkt

A8

= interface to batching plant

= part-automisation of warehouse
= ring ordering from TBM |
=  documentation of segment installation . uLm

LY
Ulm Hbf Neu Ulm

Laichingen Merklingen
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Key Moments 2017

NBS Ulm Wendlingen | BoRler Tunnel

communication with the customer to fulfill all requirements
P intensive communication beforehand is the key

part-automisation of the warehouse
» optimisation of workflow

ordering of segments directly through SAP interface
» production planning and commercial handling
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Sophisticated logistics Concept pteh

Koralmtunnel KAT 2 | Graz

Project facts
= start Q3 2012
= 15 km+ 17 km

Segmental production
= factory in sourrounding of job-site : SN
= 2 carousel productions with 112 moulds
= up to 110 segments per shift

= interface to batching plant

= part-automisation of warehouse

= ring ordering and pre-stacking

= documentation of segment installation

Westportal



Key Moments
Koralmtunnel KAT 2 | Graz

extensive communication beforehand
» smooth commissionning

polish scanner language version
» increase of compliance and less manual errors

continuous improvement
» in terms of project and product

graphical overview of production and storage
» first steps of visualisation
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From Configuration to Visualisation 2017

definition of processes

= Where will single processes be done?
» What is the positioning of hardware? @
= Where are the sensors located? @}\1

» Result: necessary infrastructure
e.g. positioning of WiFi access points
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From Configuration to Visualisation

global view

':l 5D5 - Segment Dokumentations Systermn

Datei Bearbeiten Ansicht Extras Sprache Hilfe

>
<
N
: Gesamtstatus: Q
v ™ Tagesproduktion: 50 Tubbinge
Lagerbestand: 134 Ringe
V22MJ)—22017131347 I gem.r;:ddc??mdukﬁan PC: Zugang Support App 2 Ie Gerdle L7b""‘"‘a"“”‘“r’gI Iv Keine Meldung gefunden
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@ noincident

() warning
. incident



Visualisation of manufacturing data of segmental production sites | Florian Werres M.Sc. -~

FORMWORK

Visualisation Example in SDS
detailed view of carousel production

5D5 - Segment Dokumentations System X
Datei Bearbeiten Ansicht Extras Sprache Hilfe
cycle times and work Carousel 1
step progress
Taktzeit: @10:25
letzter Takt: 10:32
. O @ (@} (@} O O
aktueller Takt bei:  8:20 2:00 75
E /
cross conveyor /
motor overload switch -4 :|
SOO4705d ' S004711
'(Z:nfrete 4:45 concreted 6:27
- . ALR
wrong mixture
VMT - Production

2202 2017 131347 ' Bereich Produktion  PC: Zugang Support App 2 Mg CEFALE Uberwachung & oo Meldung gefunden



Visualisation Example in SDS
evaluation of data | cycle times - shift A

505 - Umlaufanlage

Datei Bearbeiten Ansicht Extras  Sprache  Hilfe

O

ShiftA

Confirmation button

not pushed Glatten

T 140 \ 00:30

2 12:30 12:30

3 09:45 08:30

4 08:39 07:56

5 09:47 07:23

6 10:27 07:05

7 08:54 07:20

) 9 09:25 06:54

Plann.ed cycle times of 10:32 07:12
10 min almost reached

\ 09:30 07:09

Duchschnitt 10:21 07:14

VMT
22022017 131347

o

Production

Bereich: Produktion PC: Zugang Support App 2

Evaluation Carousel 1

Betonieren
14.02
12:23
09:45
08:35
09:47
10:2
08:54
09:25
09:54
09:30
10:16

Priifen

VIMIT

10:23
09:20
06:00
06:39
06:23
06:10
06:50
07:10
06:47
07:07

Einschalen Reinigen Ausschalen

04:01 12:39 11:01
Bottle neck process 10:45
concreting 09:37
oo oo 08:39
09:37 09:31 07:56
01:59 09:12 07:45
02:28 08:52 07:50
02:41 08:56 07:19
02:13 10:32 06:59
02:00 07:55 07:10
03:19 09:18 08:30

(9] Gerate Uberwachung

07:16

\\7 Keine Meldung gefunden
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Visualisation Example in SDS 2017
evaluation of data | cycle times - shift B

SDS - Umlaufanlage — O X

Datei Bearbeiten Ansicht Extras  Sprache  Hilfe

-2, VIMT

Evaluation Carousel 1

: mould cleanin
Shift B with problemsg \
TaktGesamt Glatten Betonieren |Priifen Einschalen Rémigen Ausschalen
1 09:31 05:00 09:31 00:47 07:55 09:04 08:58
2 10:35 06:16 09:26 04:27 06:47 10:35 08:21
3 09:38 05:04 09:36 04:43 07:17 09:38 07:11
4 11:50 05:14 08:47 01:16 08:06 11:50 06:16] .
5 10:37 05:28 09:15 03:25 08:21 10:37 06:41] Incident at process
demoulding
6 09:56 05:25 08:52 NR:2R NQ:N72 09:56 Q}‘ﬁg
. : concreting chamber - .
; Ic;nocr:(cjzf.nct:r?atlrt:Ser N gggg /1 nearly _rea?ches 10 min 2?;; //22[213
9 TOST U50 10:10 cycle time 10:51 06:10
10 15:39 05:05 15:}9' 06:34 08:21 10:30 08:28
Duchschnitt | - 12:09 05:33 09:59 04:01 07:37 10:23 08:53

10 min cycle time
not maintained

VMT 14 Production I | e \
22.02.2017 13:13:47 'j! Bereich: Produktion  PC: Zugang Support App 2 Mg CETALE Uberwachung L4 Keine Meldung gefunden
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Visualisation Example in SDS
evaluation of data | shift comparison

505 - Umlaufanlage

Datei Bearbeiten Ansicht Extras Sprache Hilfe

B

Evaluation | Segments per Shift

performed working hours

80

70

shift A and B \)\

increase of
resources

deficit of
resources

overall amount of
produced segments

per time unit
shift A NG o
-
10
OD
shift B

issues with
integration of
resources

less productivity
despite of increase
of resources

VMT

22022017 13:13:47

Production

Bereich: Produktion PC: Zugang Support App 2 N’ Gerate Ubenwachung v Keine Meldung gefunden

=~

FORMWORK



Visualisation of manufacturing data of segmental production sites | Florian Werres M.Sc.

Visualisation Example in SDS

detailed view of warehousing | store-in per ring

'-J 5D5 - Segment Dokumentations System

Datei Bearbeiten Ansicht Extras Sprache

Hilfe

SR R e

~VmT

Ubersicht Filter Auswahl
MName Typ Gasse Ort Flllstand [%] Gesperrt Reserviert Platz gesperrt  Platz reserviert Kapazitat o
L-T-62 | Tiibbing 62 20 66 1 | | | 6 Ba
L-U-62 | Tiibbing 62 21 33 1 | | | 6 Ba
L-C-63 | Tubbing 63 3 0 %] O O O 6 Ba
Lagerplatz Eigenschafien L-D-63 | Tubbing 63 4 0 %] O O O 6 Ba
L-E63 |Tiibbing 63 5 33 %] O O O 6 Ba
Standor ibbi
nee » LF63 |Tibbing 63 6 66 = O O O 6 Ba
Lager L-G-63 | Tibbing 63 7 16 [ O O O 6 Ba
Bereich L-H-63  |Tiibbing 63 ] 33 %] O O [~ 6 Ba
. :I L--83 Tiibbing 83 9 86 & O O O 6 Ba
ene
L-J-83 | Tiibbing 83 10 66 %] | | | 6 Ba
ont ] PP - p— = = = = . g
£ >
Typ 1078 Datensétze
Slatls Tiibbing ' Ereignisse
Flistand [%] - Platz Platzsperre Platz reserviert Position Tibbing Typ Etiketten Datum Alter [Tage] Reserviert Freigabe Ti ~
Material Eigenschaften 4 O O 2 S029748 | AT-R75-N1 20.07.2016 230 O =
Tiibbing : 4 O O 1 S029648 | C-R35-N1 12.07.2016 238 O ]
) 3 O O 2 5029700 A1-R75-N1 19.07.2016 230 O %
3 O O 1 8029705 C-R83-N1 19.07.2016 230 O &
Typ 2 | ] 2 5029686  A1-R21-N1 19.07 2016 230 ] %]
Bewehrung \ v | 2 ] O 1 5029691 C-R41-N1 19.07.2016 230 O =
Alter [Tage] - 1 O O 2 S029651  A1-R75-N1 19.07.2016 231 O =]
1 O O 1 S029656 C-R83-N1 19.07.2016 231 O [

EIN | | zurticksetzen |

VMT
22022017 13:13:47

10 Datensatze

Production
Bereich: Produktion PC: Zugang Support App 2

U' Gerite Uberwachung

v Keine Meldung gefunden
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Visualisation Example in SDS
detailed view of warehousing | store-in per ring

5D5 - Segment Dokumentations System

Datei Bearbeiten Ansicht Extras Sprache Hille

i <) (e @ ® Indication of ring type

Drucke:

t2e| Classification of storage
Lager Explorer Places through colours \

e.g. blocked storage places

FORMWORK

Deliverable ring:
Delivery confirmation W
Age > 28 days

14 | 15 | 16 /17 | 18 | 19 | 20

incomplete ring

>

L-N ring
Age < 28 days

231 IZI|\

1 2 3 4 |S) § I 8 9 10 11 12 \13
N\
H R-N | L-S
G RN | L-S | L-S
F R-S R-N | L-S L-S
E RS | L-S | L-S | L-S
D RS | L-N | L-N | L-N
C L-N | L-N | L-N
B L-N | L-N | L-N
A R-L R-L R-L
£
@) Aktualisieren Lagerbereich Bruchsal R.Q ring
Alter [Tage] ST . T T T . | No confirmation
Erreichbarkeit v |( ! | s | O | 1 |8029556 ‘ Age >28 days
EIN zurticksetzen 10 Datensatze
ggzzow 13:1347 greorgiuccrﬁcl’zﬂodukuon PC: Zugang Support App 2 c Gerate Uberwachung v Keine Meldung gefunden
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Visualisation Example in SDS 2017
detailed view of warehousing | store-in per ring
5DS - Segment Dokumentations System - O x
Lager Explorer X
Lager Explorer *
1 2 19 20
H
G
F
E
D
C
B
A
< >
|@ AReliEee Foorzi;‘?g\t/;(l;i:::sed 45 Ringe auslieferbar LSt
segment 73 Lagerort frei
89 Ringe < 28 Tage

@ Aktualisieren Storage location Witten-1 © SchlieRen
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SDS Sensor Cockpit Rty
mobile visualisation

= condensed display of all relevant KPIs
on smartphone

= data access any time everywhere

= alarming function

4,5 Pa DruckLuft
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Visualisation of Production Data
which are the main benefits?

P increase of performance: quick decision making process through production
performance indicators

» early warning system: identification of incidents to avoid production shutdown
» quality assurance: evaluation of incident sources to act immeditaley

» Real-time controlling: all production processes can be monitored at any time
from everywhere
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,BIg data Is not about the data.”

[Gary King, 2016, Harvard University]
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