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@
IRISO:-TUNNEL ‘ IRIS.Tunnel

One integrated solution for data management, visualization and analysis

-
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@
IRIS.:OTUNNEL ‘ Purpose

IRI 5::-

R

> Integration of > Data analysis
risk and > Data management > Data platform
information > Communication > Life cycle
management - Transparency management

> Internet based

> Risk assessment
> Cost analysis

®, .
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@
IRIS.:OTUNNEL IRIS.Web > Global access

IRIS I1s a 100% web application

Global access to local projects

fast reaction time |

. .. . .
ltC... engineering



®
IRIS.:O NNNNNN ‘ IRIS Product Presentation

- Introduction

- Data input
- Reporting
-> Visualization

- Analysis

- References
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Application > Program workflow

Log in
Data acquisition

Process data (asynchronus import)

-
35 % BELUING

Actual State data (,,real time*) m—— T
Reports
Analysis | o A

T e N I )
N [ oo

Standard modules

(® Advanced modules

® Service modules

. .. . .
1tc..o engineering




®
IRIS.:O NNNNNN IRIS Product Presentation

- Introduction

- IRIS Tunnel program overview

- Reporting & Inventory lists
-> Visualization

- Analysis

- References
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@
IRIS.:OTUNNEL Data acquisition

4 (

r

. J . J . J
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TUNNEL

Advance

| Ring installation

Stand still

301 | Extension supply pipe

302 | Extension water/air supply
303 | Extension bentonite supply
304 | Track works

305 | High voltage works

306 | Extension air ventilation

© 2011-05 « IRIS Product Presentation « Hartkorn
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IRIS.:O NNNNNN IRIS Product Presentation

- Introduction

- IRIS Tunnel program overview

- Data input

- Visualization

- Analysis

- References
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Sorunnes Reporting > Information Export

@) Import via IRIS, Field Bus, OPC, FTP (B,

Daily report May 9, 1999 CW: 1999-20
[ Chainage start | 12045 m | Rings buift before start | |
| Chainage end | 13z48m | Rings buittat end | 25 |
| Chainage | 1203 m | Rings buit | 8]
| Tunnel length | E38.00m | Advance days | £ | Workdays | 4a \
| Rate of Penetration | 13248m | Rateof i | 340 mid | Rate ot i | 2BEmid |
| Tunnel length rest | 755.82m | Advance days rest (predicton) | 2224 |
IRI S T o Schicht 112 Schicht 2/2 Total Percent
[rmin] I ] 7] [min] T ] T E)
Logged in as; franziu Advance 240 | 400| 145| 242 385| 642 2567%
Ring buld 295 | 492| 150 250 45| 742| 2967%
System out 75| 125| 190| 317 25| 442| 1767%
Line 18 > Advance > Work shift report ‘Compressed airwark 10| 183 15| 025 125| 208 833%
Waiting periods 0| 000 o o000 0| o000 0.00 %
i i Operstonal dstubances | 0| 000 240| 400 240| 400| 16.00%
Quick protocol choose SP-19953-05-07-2 [ add ” show details ” export PFDF reparation
Separating plant 0| 000 o o000 0| o000 0.00 %
Date 00/07/1999 Shift enginear: Chen _ | Pers.i.shift (tunnel):6 : Start chainage 103.91 1 Montage/ modification! tam 0| 000 0| o000 o| o000 0.00 %
Shift: Schicht 22 Shift master ~ Zheng _|: Pers.i.shift (shaft) ‘5 End chainage 109.96 | Oters 0 000 40| 067 40| 087 267 %
Feport Mo, SP-19359-05-07-2 Shift driver Sun J Face pressure 2.2 Advance 5.05 [m] Total 720 | 1200 780| 13.00 1500 | 25.00 | 100.00 %
- Shift comments Daily comments
Schicht 172 Shift
SP-1999.0507 2 1920 20-1 21722 0-1
. H Schicht 212 Shift
Min. : 20
Advance
Ring build

System out o Compressed air work
Compressed air work [P ) 125[min] 8.3%

- e
it i 265[min] 17.7% | '~ perational
Wiaiting periods [min] ——{disturbances { reparation
240[min] 16.0%
1}’
- Others

Operational disturbances f reparation
40[rmn] 2.7%
Advance
3851 rnm] 25.7%

@) PDF export IRIS N

Separating plant

Montagel modifications turn

Others

itc.:o engineering 1 © 2011-05 « IRIS Product Presentation « Hartkorn
L]



@
IRIS.:-TUNNEL Reporting > Work shift data

Standard weekly report

Beijing Subway - Line 18

€3
Y

Calendar week 1999-20

% BELJING
<< TUNNELLIN

Compressed air work
— 8.3%

System out
17.7%

‘Operational disturbances / reparat
16.0%

100% 12.5
00% 12.4
80% 123
70% 12.2
60% 121
50% 12 2
40% 11.9
30% 11.8
20% 1.7
10% 116

0%
z
=
&
g
CW 1999-20
¢ Performance Il Advance Il Ring build I System out  Compressed air work [l Waiting periods
Operational disturbances / reparation Separating plant [l Montage/ modification/ turn Others.

100%

90% 125
80%

0% 100
60% 75
50% 2
40% 50
30%

20% 25
10%

0
0%

1999-11
1999-12
1999-13

1999-14
1999-15
1999-16
1999-17
1999-18
1999-20

last 9 calendar weeks

Operational disturbances / reparation

@ Chainage Il Advance Il Ring build Il System out  Compressed air work [l Waiting periods
Separating plant [l Montage/ medification/ turn Others

IRIS

45

40

35

30

25

20

10

125

100

75

[w]

50

25

~ m < L t=] ~ w0 o
— — — — — — — ~
| | ! | 1 ] 1 )
2] =) =) @ = @ @ =2}
= (=] (=] = (= (= (=2 =
o (=] (=] a @ (=] (=21 (=2}
— — — = — — — =]

last 9 calendar weeks

-4 Chainage [m] [l Performance [mjweek]

Weekly report CW 1899-20 from May 9, 1999 to May 9, 1999

e ——

. .. . .
1tc. &° €Ngineering
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runvee | Reporting > TBM process data

€) Data selection in IRIS

@ Export of diagram (PDF)

Datentyp @ Average O Max Process Advance

Grenzen: | Station b

Beljing Subway - Line 18

(-3
& 2% BELJING

% =2 TUNNELLING
-

T
wOn: | -9.0 [m] his: | F96.8903 [m] 32.5 2.1
Mir Mz wan: -5.0 [m] hkis: B95.903 [tm] 2
30 1.9
Diagramm: [ Zeit ][Station ][ Fing ] 1.8
“arlage:alle VWaorlage 275 1.7
[ testifli v 25 1.6
) £ 1.5
Achze Einztellung Export E 225 L4 o
£ 4
= - E N
[ Auswahl ldschen ][ Speichern und laden ] — 20 13w
< 12 w
Y-fchse 1 Y-schse 2 Y-Achse 3 Y-&chse 4 i’ §
2 17.5 11 3
B o g
| | ~ | Filtern S s - 'og
a H] - 0.9 —
Arbeitsdruck Schneidrad [bar] he E § . g
Dichtmasse Schildschwanz Druck hinten H3.1 [bar] @ 12.5 P ig Advance rate [mm/mln] 08 2
Dichtmasse Schildschwanz Druck hinten H3.2 [bar] g IR : 0.7
Dichtmasse Schildschwanz Druck hinten H3.3 [bhar] — = 10 E 0.6
Dichtmasse Schildschwanz Druck hinten H3.4 [bar] N i 1
Dichtrmasse Schildschwanz Druck hinten H3.5 [bar] 7.5 h_! ReVOIUtlon Of CUtter head [1/m|n] 0.5
Dichtmasse Schildschwanz Druck hinten H3.6 [har] i 0.4
Dichtrmasse Schildschwanz Druck worne %11 [bar] 5 i~ B . 0.3
Dichtmasse Schildschwanz Druck worne 1.2 [har] L,O|OI’ bCleground GeO|Ogy '
Dichtmasse Schildschwanz Druck vorne 1.3 [bar] 25 0.2
Dichtmasse Schildschwanz Druck worne 1.4 [har] 0.1
Dichimaces Schidechwans Drick vama 1 & (oar ’ T
. 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700
Drehmoment Schneidrad [MMm Station Diagramm: Mittelwerte von -9.0 bis 696.903 [m]
neidrad [1,/min b
) — - | Vortriebsgeschwindigkeit [mm/min] — Drehzahl Schneidrad [1/min]|
Disgramimtty | Liniendiagramm hd
Farhe Achse: hlue hd
Feste Dimension: W . .
s oo Risk assessment of environment
YoAchse Grenzen: I:l automatizch
Obergrenze: IDUi D 1 1 t
— TEE— eCIisIon managemen
13 © 2011-05 « IRIS Product Presentation « Hartkorn
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®
IRIS.:O NNNNNN IRIS Product Presentation

- Introduction

- IRIS Tunnel program overview

- Data input

- Reporting & Inventory lists

- Analysis

- References
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IRIS owo~~ee | Visualization > Maps Viewer

Map viewer

[ )
IRIS = itc g engineering

Angemeldet als: franzius | @  innovation-technology-consulting

| Projekt I Vartrieh l Maschinendaten | Berichte I Geologie | Tiibbing | Werkzeugwechsel | Separierung | Tunnel View l ?

Line 18 Line 18 > Tunnel View > Google Maps Viewer

» i o o 4 W Bl U . &2 RS LT 4 - % <
] \':f:'::ifittb W il S % TR 0% 7o S0 4 v | _ Hybrid Map
» Maschinendaten = . el ~ e D L 4 X b,
» Berichte
» Geologie
» Tibbing
» Werkzeugwechsel
» Separierung
» Tunnel View
°
o SLS Viewer
© SLS Einstellung
» ?

ren

E&en;‘@qlﬂ“ :., > 3

o

itc.:o engineering 15 © 2011-05 « IRIS Product Presentation « Hartkorn
L]



®
IRIS.:OTUNNEL Visualization > GS-Viewer

> Guidance system (GS viewer)

Project | Advance Machine data Reports Segmental lining Tool changes Separation | Tunnel Wiew
Line 18 Line 18 » Tunnel View > GS Viewer
» Praject . i
» Advance Deviations [rm] Rear Front Schneidrad [rm] Advance
* Machine data Haorizantal -15 -5 Chainage 691 458
¢ Reports Wertical -3 4 Tunnelmeter 691
* Geology
* Segmental lining Horizantal Clinder extension
* Toal changes tendency(rad] 1
® Separation T G
* Tunnel View 0
o Google Maps
Wigwer
° /
o 55 setup fi
. ? |Il
100 |II 100
\
A\
rear o0t
2
Roll Vertical tendency [rad] Reload Modus:
[rad] A | rear / frant Dauer(in11 Stop
pitch ._‘_______,..-— Auswahl:
frad] 36 1.7 0 Chainage([m]: ID.D
Advance: ID

Measuring time
our local time:
Buildsite time:

Jun 24,1989 2:00:32 Aw
Jun 24,1989 2:00:32 A

3 K AN T E S B Y

. .. . .
1tc. & engineering
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®
IRIS.:OTUNNEL Visualization > ITV

>

Interactive Tunnel Viewer (ITV)

Project Advance

Machine data Reports Geology

. s s s s .

.

Line 18 Line 18 > Tunnel View > Interactive SYG Viewer
Project - R

e ITV - Interactive Tunnel Viewer
Advance

Machine data
Reports @ @ % @ Pl % Koordinaten:
Geology ool

Segmental lining

Tool changes

Separation

Tunnel View

°
o Google Maps WViewer

o G5 Yiewer

o 55 setup

?

Legende:
PORFIDO_CUAR... BRECHA__CLOR... BRECHA__BIOTL..
I | GLACIAR_DE_HL... || | PORFIDO_RIOD... | BRECHA_TURM...

I | coLtvio | SOBRE_CARGA... GLACIAR_ROCA,
[ cuarzomonzo.. | | ANDESITA | ZONA MINERALZ..

Tunnel 1

Geotechnical Long Section

Il [»]

[l

Ansichten:
Geo

Skala
Strukturen

Schnittpunkte : | :

. .. . .
1tc. & engineering
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Visualization > ITV

Online TBM Data Viewer

Wixnx0

Wixnxl

Wikxn2

Group A
9 [mm]
4 [bar]

Group F
4 [mim]
9 [har]

Penetration
9 [UNIT]
Advance Speed
B [UNIT]
Stabilisatol | g
B [mm] ® 07 Pressure 1
7 UMM

o Thrustforce
o 7 [UNIT]

Group E
10 [rmm]
G [bar]

=
2]
]

-
=
L]

o5

Group D
3 [mm]
8 [bar]

2

\.

Group B
T [mm]
8 [har]

20
16

1z

Wixnx3

s @

Fo.

77.

Stabilisator
7 [mrm]

Group C
& [rnm]
8 [bar]

DESCR_Waxxx0 DESCR_Wbxxx0

10 10

R

L=

4
()
5. 307UMNIT

» bl
5

R

Q
()
b t
4, 4940INIT

N

W2knnl W2xkrl W2rue2 W2Rkr3 Waxkued Wankeb

DESCR_Wo6xxx0

DESCR_W7xxx0

W3knz0 4UMIT

.

W 3mml AUMNIT

.

W3InnK2 ‘ BUMNIT

W3knn3 SUMIT

.

W3knng 4UMIT

2UNIT AUNIT GUNIT SUNIT ~ 10UNI

. .. . .
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®
IRIS.:O NNNNNN IRIS Product Presentation

- Introduction

- IRIS Tunnel program overview
- Data input
- Reporting & Inventory lists

- Visualization

- References
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Standard modul

(© Environment

e
Advanced modules

Cutter wear > Site data / prognosis tools

Segment Management > Site data / damage records
Consumable record > Electricity, Water, Mortar etc.
Target-Performance analysis > Jack forces, advance etc.
Slurry plant > Mass balance, bentonite volume

Settlement > Surface Settlement Evaluation
S

Service module 0 Data Interpretation > State and Process analysis

@ Interaction-Analyse > Recommendations / Decisions

ZUBLN © 2011-05 - IRIS Product Presentation « Hartkorn
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®
IRIS Jounne ‘ Analysis > Target-Performance comparison
©

> Prognosis
Comparison with Performance-Data
Update of prognosis with TBM-advance

Diagramm

Beijing Subweay-Line 15-Leistungshericht

a00

-

850

Crossing Metro Tunnel
800

20

18

. [ENTE-)
750

700
650
B00

Eank of China

22.A05.59

16
15
14

JENTE--)

550

Palace
500

13
12

Schliefen

450
400

Station [m]

Old Town

ICE Bridge

Initial prognosis

I

350
300

250

Real performance + updated prognosis

200

150 4

100
50

Daily performance

@
@
=3

=

— Ist-Werte (.74 [m/d]) - -Frognose — Prediction 1 (5.28 [m/d]) lTagesIeistung|

[ Zoorm In ]

[ Zoom Cut ]

[ “are

instellung

ZUBLIN 21
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©
IRIS.:-TUNNEL Analysis > Settlement evaluation

Modules: (€ +

. .. . .
1tc..o engineering

: [ Input 7R = 5 (o] SubsidenceView | =m| } [i] Output S mf
[~ Stz 1 Revert = ‘ S. Message
¥ - e o o o o o
0,751 H H .
o Visualization
o 0,25
2 1 —
§ gg:‘ Sector 1 ector 25ector 3 Sector 4 Settlement
3 -0.501
Stutzdruck Firste ?;: : = = - - — — — — — | Grauting Pressure OK (0.03) 14:20:36.€
| <l q Grouting Pressure small (0.97) 14:20:36.€
1@l DxiMapView | [ Maps View 53 % | ] Timestep 900.0 14:20:40.6
v Verpressdruck | = ‘ — || # Grouting Pressure values differen... 14:20:41.1
] Subsidence negligible (1.0) 14:20:46 5
#] Subsidence negligible (1.0) 14:20:46.€
] Subsidence negligible (1.0) 14:20:46.£
& Subsidence negligible (1.0) 14:20:46.5
8 Support/Grouting correlation ver... 14:20:46.5 =
758 5 Support Pressure very high (1.0) 14:20:46.5
| Grouting Pressure OK (0.03) 14:20:46.€
Verpressdmck Firste ] Grouting Pressure small (0.97) 14:20:46.£
] Timestep 910.0 14:20:51.1
~ Grenzwert Verpessdruck 4] Grouting Pressure values differen... 14:20:51.€
#] Subsidence negligible (1.0) 14:20:57.1
] Subsidence negligible (1.0) 14:20:57.1
#] Subsidence negligible (1.0) 14:20:57.1
#] Subsidence negligible (1.0) 14:20:57.1
5 Support/Grouting correlation ver... 14:20:57.1
1050 & Support Pressure very high (1.0) 14:20:57.1
#] Grouting Pressure OK (0.03) 14:20:57.1
Grenzwert Verp Firste #] Grouting Pressure small (0.97) 14:20:571
5] Timestep 920.0 14:21:01.1
] Grouting Pressure values differen... 14:21:01.1
5] Subsidence negligible (1.0) 14:21:07.1
- ] Subsidence negligible (1.0) 14:21:07.1
. . . |a_| Data View &2 IJ_J Console| 7] WorldModelTreeView ] Subsidence negligible (1.0) 14:21:071
VI S u aI IZ atl O n Of - ' ’ ] Subsidence negligible (1.0) 14:21:07.1
Position SPS Daten 8] Support Pressure very high (10)  14:21:07.1
ke T B M d ata Ring: 1701 [ Vw Firste: 349.5 [kN/m2] || & Support/Grouting correlation ver... 14:21:07.1
y VRP: 36764.152, 65615.156, 0.0 [xy,z] Statzdruck Firste: 3354 [kN/m2] = Grouting Pressure OK (0.03) 14:21:071
HRP: -,-,- [xy.z] Status: kA (-] ] Grouting Pressure small (0.97) 14:21:07.1
Station: 2558153 [m] GW-Level: -1.06 [mNN] 5] Timestep 930.0 14:21:11.2
‘ [| < | m ul ’
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®
IRISO:-TUNNEL Analysis > Settlement evaluation

TBM face pressure

Verpressdruck Firste
N S

~ Grenzwert Verpess'dtuck

critical pressure range

. .. . .
1tc. &° €Ngineering

~L
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@
IRIS.:OTUNNEL ‘ Analysis > Settlement evaluation

TBM control

- face pressure

« tail grouting

« cutter head revolution
 volume control

. etc.

. .. . .
ltC... engineering

24

Verpressruck Firste: 3495
[xy.z] Statzdruck Firste
[xy.z] Status
GW-Level:

Real time monitoring
* geotechnical monitoring
* building monitoring
* geo-environmental monitoring
 ground improvement records

. etc.

© 2011-05 « IRIS Product Presentation « Hartkorn



@
IRIS.:-TUNNEL Analysis > Settlement evaluation

( Settlement prediction ] itc engineering services

[Building damage risk assessment]

Tunnel IRIS.SYSTEM

Grouting pressure
TBM advance

Penetration rate

Jack forces

TBM navigation

Target-performance analysis
Volume loss evaluation

Email/SMS

Interactive tunnel viewer

Precise levelling

Total station Target-performance analysis
Alarm function

Crack monitoring Geomonito ring

itc.:oengineering 25 © 2011-05 + IRIS Product Presentation « Hartkorn
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Thank you
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