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Baze podataka za monitoring
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Prve komercijalne baze
podataka nastaju 90tih godina
proslog stoljeca

Jednostavno sucelje, dizajn i
mogucénosti

Tijekom 2000tih pocinje razvoj
prvih komercijalnih baza
podataka za monitoring

Postepeni razvoj GIS baza
podataka sa vizualizacijom
geodetskih i geotehnickih
mjerenja

Lokalan pristup podacima sa
racunala

HKIG — Opatija 2019. g
-

2



Danasnje baze podataka za monitoring

Geometry | Geotechnics|| Geology || Structures
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Machines
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Monitoring | Construction

Kronos DBMS (MS SOL Server)

sed services
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e

Koriste se od malih projekata sa
par desetaka toCaka do velikih
infrastrukturnih projekata sa
desecima tisuca tocaka i par
stotina milijuna mjerenja

Sva mjerenja te svi podaci
potrebni za analizu mjerenja na
jednom mjestu (podaci o
zgradama, geometrija projekta,
stanju izvodenja, sastavu tla)

“One stop station” sa svim
bitnim podacima za projekt
management

Pristup svim podacima
monitoringa putem interneta

Kronos - baza podataka
razvijena od strane Geodate IT
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Kronos na projektima diljem svijeta

» Danas svi veliki infrastruktulni projekti uklju¢uju monitoring te baze podataka za monitoring

» Kronos se koristi na nekim od najvecdih svjetskih projekata danas: Copenhagen metro,
Thames Tideway, Stutgart high speed rail, Red line Tel Aviv, Paris i Sydney metro

Cityringen metro,Copenhagen, Danska
o T
=~ 4 { Brza Zeljeznica, Stutgart, Njemacka
Washington metro, USA Jp

Thames Tideway Tunel, London, UK

o
Semmering tunel, Austrija

Budapest metro, Madarska

Edinger tunel, Los Angeles, USA UiEsEEom TEE), Ele)

— -

Red line metro, Tel Aviv, lzrael

Santiago de Chile, Linija 3i 6, Cile Sydney metro, Australia §

Aktivni projekti

Zavrseni projekti

Atenski metro, Gréka
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EF Monitor Point Explorer
Alarm Limits
Monitor Point Annotations

Moderne baze podataka

» Svi podaci projekta prikazani su na grafickom sucelju u pravim 3D koordinatama
» Upload manualnih i automatskih mjerenja svih geodetskih i geotehnickih senzora
» Alarmiranje, reporti,faze izgradnje, zgrade, mjerne tocke, zone utjecaja, tuneli

» Pristup svim podacima sa bilo koje lokacije sa internetom

FU I -UUU-EGUSS

01-000-EG027

| New 3

7 Delete
l,t_"-r} Show in Plan View

Show Measurements

% Sort
Show sensor types
#] Refresh
Properties
s Upload Files
Progress
togy
¥
» L4

10.55. 10. 20 /KronosRedline established fi

30 Target
Angular Distortion

Bassett Convergence System

Convergence

Crack Meter
Geometrical Virtual Sensor
Indinometer

Info

Levelling

Liguid Leveling

Load Cell

Magnetic Extensometer
Measuring Anchor
Metearological Data
Noise

Pore Pressure

Pressure Cell

Rod Extensometer
shotcrete Strainmeter
Sliding Micrometer
Strain Gauge
Temperature

Tilt Meter
Total Station Group
Track Monitoring Geodetic
Track Monitoring System
Vibrations

Water Inflow

Water Level

Water Properties
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Kronos interface
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Graficko sucelje
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Analiza podataka

: » Mijernje vrijednosti

File Bdras  Window Help
£} Show Planview [3 Alarms () Advance d Search [ Display Measurements [[3, Stored Queries [Z| Show Report Manager 3 TBM1 i T8M2 i Tem3 g Tem4 i TBMS T TBM6 i@ Tem7 1 TeMS

Configuration Plan View | v -x
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» 3D vektori za
prikaz deformacija

2: Contour Map Color Table Graduated Symbol Legend

Levelling, 30, Liquid Levelling
A
Heave Bl
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» Graduated
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10.55. 10, 0 MronosRedine - Kronos

Analiza podataka

1% Show Panview o Alarms () Advanced Search [] Display Measurements [ Stored Queries ) Show Report Manager (@ Tenv: (@ evo (e (@ me (@ rems (@ mems (g reve G revo e
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» Graficka vizualizacija svih podataka

Construction progress

» Podaci o iskopu talpi, pilota, okna, podzemnih stanica

View  Panels_DP09 - DP09 Aharonowitz |

ad

Panel Number

143-FRp
098-FRp
099-FRs
146-FRp
145-FRs
037-Rs
100-FRp
096-Rp
095-As
144Rp
034-Rp
085-Rs
036-Rp

File
MNumber
P1

P2

]

P13
P12
P11

Pg

P10
e |
P7

P3

P5

P4

Panel Type

PAMEL
PAMEL
PAMEL
PAMEL
PAMEL
PAMEL
PAMEL
PAMEL
PAMEL
PAMEL
PAMEL
PAMEL
PAMEL

Pile Top Level
m]

Qutline

184576.89265.6...
184876.698236...
184876.61059.6...
18487704715 6...
184877.12897 6...
184879.29203 6...
184876.51700 6...
18488209044 6...
18488448544 6.
184876.69332 6...
184887 28788.6...
18451047760 6...
184508.07863 6...

Excavation Start
[date]

08-Aug-17 07:20
03-Aug-17 11:00
06-Jun-17 19:30
06-Jun-17 08:10
04-Jun-17 08:20
01-Jur-17 08:15
28-May-17 08:30
22-May-17 10:00
10-May-17 11:30
08-May-17 11:30
22-Jan-17 0815
15-Jan-17 08:30
12-Jan-17 08:30

Milenko Kundid, dipl.ing.geod.
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Depth [m]

38.180
38.120
38.080
38.080
38.030
38.020
38010
38.000
37.9%0
37580
37.960
37.950
37550

Excavation Finished
[date]
08-Aug-17 1310
03-Aug-17 21:20
06-Jun-17 13:50
06-Jun-17 11:40
04-Jun-17 13:40
01-Jun-17 13:30
28-May-17 15:30
22 May-17 16:20
11-May-17 13:30
05-May-17 13:30
22-Jan-17 15:40
15-Jan-17 16:45
12-Jan-17 16:10

Excavation Start
[date]

30-Aug-17 07:25
18-Dec-16 08:20
28-Dec-16 14:00
07-Feb-18 14:36
18-Feb-18 14:46
12-Feb-18 16:06
13-Dec-16 08:00
2%-Jan-18 16:12
05-Feb-18 07:36
07-Feb-18 14:36
03-Jan-18 14:24
01-Jan-18 13:44
21-Dec-17 09:52

Concrete Start [date]

08-Aug-17 21.02
04-Aug-17 09:00
07-un-17 17:35
06-Jun-17 15:50
04-Jun-17 19:50
01-Jun-17 20:06
28-May-17 19:06
22-May-17 16:20
11-May-17 21:31
05-May-17 21:31
22-Jan-17 19:20
15-Jan-17 21:30
12-Jan-17 15:20

Excavation Finished
[date]
30-Aug-17 13:20
19-Dec-16 09:46
29-Dec-16 1318
09-Feb-18 10:39
159-Feb-18 11:00
13-Feb-18 08:39
13-Dec-16 19:00
30-Jan-18 09:22
05Feb-18 17:39
07-Feb-18 10:39
04-Jan-18 09:2%
02-Jan-18 10:56
21-Dec-17 15:53

Concrete Finished
[date]

07-Jun-17 13:50
06-Jun-17 18:20
04-Jun-17 23:20
01-Jun-17 21:50
28-May-17 2235
23-May-17 01:05
11-May-17 23:55
03-May-17 2355
22-Jan-17 2230
19-Jan-17 23:55
12-Jan-17 22:40

Concrete

Valume [m]

64.000
64.000
64.000
56.000
60.000
56.000
64.000
56.000
53.000
43.000
43.000
43.000
43.000

Concrete Start [date]

I-Aug-17 23:35
19-Dec-16 18:45
29-Dec-16 18:20
11-Feb-18 15918
19-Feb-18 21:58
14-Feb-18 15:08
14-Dec-16 04:15
30-Jan-18 17:07
06-Feb-18 16:18
07-Feb-18 1918
04-Jan-18 19:30
02-Jan-18 16:52
24-Dec-17 1510

Drilling Activity
Cutting Drilled
Quantity [m?]

Concrete Finished
[date]

3-Aug-17 053:56
19-Dec-16 23.47
29-Dec-16 22:20
12-Feb-18 00:35
20-Feb-18 01:15
14-Feb-18 23:05
14-Dec-16 08:55
30-Jan-18 22:35
06-Feb-18 15:30
08-Feb-18 00:30
04-Jan-18 23:41
02-Jan-18 21:08
24-Dec-17 19:30

File Reirforcement

Cage Installation Start

[date]

Shaft Information

Mame: Allenby Shaft

Top Level: 23.00000| m Bottom Level: -3.50000| m

Excavation Progress | Slab Progress |

Area configurations

Depth [m] )
Opla152025e ZnuA. 17.000
Opla1811015e.11in... 14150
Opla1817015%e.17in... 17.000
Opla185023e.5inuA... 13.350
Opla185023e.5inuA... 10.000
Opla18506e GinuAs 15.280
Opla18503e.5inuAe... 17.000
Opla184016e 4inuA. 18.000
Opla183029e.3inuA... 18.000
BflaT 83029 3inuA. 16, 5|}E e

[] Show excavation for selected entry

Date:  [29-Mar-18 B~
Now
Time:  [12:00:00 AM £
Depth: [21.0 Hm
Add Change Delete
Pile Reinforce_ment Bentonite
Cage Installation Loss [m]
Finished [date]

[] Area definition mode

Start another split line

Additional
Infarmation

Status

finished
finished
finished
finished
finished
finished
finished
finished
finished
finished
finished
finished
finished

~ ||l
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3D vizualizacija podataka

Plzn View | Monitor Point Expiorer: BLDE02  Cross Section CS1 |
& & Wb Qi W P @ﬁl:l ALL_SENSORSDET ~ %

J////////////M%}% nA WW///// "

3D vizualizacija podataka

Poprecni presjek
> Polozajtunela 1.

R P > Razinaterena 2.

N » Stanje iskopa:
6. - Pilota

4. R . - Zemljani radovi 3,

[1+] Show Planview & Alarms () Advance d Search [ Display Measurements [ Stored Queries ) Show Report Manager i TBM1 i3 TBM2 (g3 TBM3 B3 TBM4 i TBMS [ TBME I TBM7 13 TBma

Configuration

Flan View  Cross Section CS1 | - x . 4
& e Vb QG @ [R]® [ A sensorspEr - 7 - Talpl .
ok

DBPO10D0LE T DPO1-080-LPET0

7 AN 4 S ’ » Mjerne toCke
§ 7 e g T :

- | - Geodetska mjerenja
A ceometsy 1 - Geotehnicka mjerenja 5.
[ Constructionproaress | - Mjerenje razine vode

L_,‘ Monitoring _

- \: u}/‘ };.J:‘Jm 131-LB040
o L e \:I’Iﬁ/“‘:lll/i‘/{(/')/y///////

(@) Borehole Geology
T | » Oznake mjernih toCaka
|2 Alarming -
Lﬂ TBM ] ‘/'

j Documents

| Revors | instrumenata

Qg Configuration

() > Dubinski prikaz

» _I|\\I\\IIII\I\I\I\\III\III\I\IIIIII\
- |730| 20 10 0 10 20 0

6.
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3D vizualizacija podataka

5

10.55. 30. 20 KronosRedine - Kronos

- [« ] X
Fle GExtras Wndow Mep
1% Show Planview [ Alarms () Advanced Search (2] Display Measurements [ Stored Quenes ) Show Report Manager (@ Tev: {@Tevo (@ vem2 (g (@ rems (@ rems (@rave @rovy (@revs (g
7
Plan View | v v
@20 N QA QK J 1B ves wca.sera.mnsqu’ ® 'j."~ ALL_SENSORSDETA » 7
- - -
= an |\
= > \
§: 0(
>
. &= 4
|| = [
m
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=

S

T e pengs oo g g m||m-u T O G 'ﬁ’.'...... g
83410 | 183420 | 183430 | 183440 | 183450 | 183460 | 183470 | 183480 | 183430 | 183500 | 183510 | 18350
Database connecson 10.55. 10. 20/ KronosRedine establshed for Matija. Mrtf (Admnstrator)

H O Type here to search
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Monitoring zgrada

» Polozaji mjernih toc¢aka su vidljivi na svim objektima u zoni utjecaja
» Automatsko osvjezavanja podataka i prikaz zadnjih mjernih rezultata

| I
TR ! l!! ‘
DP01-104-RP201

O 05-1ay-19 4:00:00 PM . 02 ® RP203

AH (mm) 0480 \ ¥ § 25-May-19 4:00.00 F55.p1ay.19 4:00:00 PM

AE (mm): 5.810 AH (_mm‘} 1,750 AH (mm): -0 780

AN (mm): -6.260 | AE (mm): 6.260 AE (mm} 6 450

AN (mm): -6.890 AN (mm): -4.260
r

‘

A1-TP02 . Bulle

23-Mar-19 1000 00 Al _
A Incl A (mmim): 0.300 "‘..-, L
Alncl B (mm/m): -0.200 :

@ 1021-5G-09-A
25-Apr-18 3:50:00 PM
Strain Change {(pm/m) 30 831

® DP01-104-RF101

D 1021-SG-03-A e 25-Jun-18 10:00:00 PM
25-Apr-18 3:50:00 PM QAH (mm): -1.500
Strain Change {(pm/m) 8 391 AE (mm}): 3.610
e Y AN (mm}). -3 120

D' DP01-104-LB111 > AL

“14-Way-19 11:00:00 AR

ol AH (mm): -1.700

(mm); -1.700 AH {(mm): -0 420
AE (mm): 5.270 AE {(mm): 4.010
{mm} -7 230 AN (mm) -2 750

» DFP01-104-1. B1089
¥ 14-May-19 11:00:00 AnM ] 03-Aug-18 7:00:00 PM
AU imm): 22,640 AH (mm): -1.340

8 DP03-024-1ECG12
12-Apr-18 403 14 AM
Incremental Displacement A (mm) 1020
Incremental Cisplacement B {mm} -0 810
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Prikaz deformacija

Kombinacija visSe senzora na jednome grafu

YV VY

Apsolutne i relativne deformacije

A\

3D mjerenja + nivelman + klinometar A i B smjer+ razina vode
1. 2. 3. 4.

T [—=— DP03-804-RF101 —5— DP08-804-RP102 —~— DP08-304-RP103 DP0S-804-RP202 —e— DP03-804-RF203 —— DP03-804-RP204 |

E T T T T T T T T T T T T T T

Boa d P
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’I g2 . AT _ il
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2 i
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beodo o L= o

LoL &
m @ o

inatien Change B [mm/m] ination Change A [mm/m]
. o
=1

[—=— DP0S-PS002 —5— DP08-PS002 —— DP03-PS005 DP03-PS007 |

Waterlevel [m]
I N

i i
Jan-2017 Jan-2018 Jan-2013
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Prikaz deformacija

» Kombinacija viSe podataka o svakome senzoru

» Strain change + strain + temperatura senzora
1. 2. 3.

[—=— DP01-000-EG010 —&— DF01-000-EG011 —— DP01-000-EG012 DP01-000-EG025 —— DP01-000-EGO26 —— DP01-000-EGO27 DP01-000-EG028 |
T T T T T T T T T T T T T T T T T T T T T T T
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& iy Ik Th T " v Mk d Ly
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_% -100 _E . - ! | MR Bk 1 S || At P ! R A P . P R } ...... . A 1 L
z : . . . : : b : ; : . : . . . : . . . : . :
200 35l S PR ST Lo P ER L L. L e L PR L L L ........ R [UUUU R Lo P L L f ....... : ....... ; ....... : .
1 1 1 I I 1 1

2600 3:

2500 477

2400 ekl

N
Strain [Hmim]

2300 4

2200 3

2100 -

2000 i i . i i ' ' ' i i i i L i i . i . ) i i i i . i
[—&— DP01-000-EG010_ —&=— DPO1-000-EG011 _—=— DPO1-000-EGO1Z DPO01-000-EG025_—%— DPO01-000-EG026 —+— DPO1-000-EG027 DPO1-000-EG028 |
T T T T T T T

o
m
)
3. £
.
2
J
jd
o
o
£
2
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Prikaz deformacija sa alarmima

> 4 razli¢ite razine alarma: .
Inklinometar

- Green, Yellow, Amber i Black Cumulative Displacement A

» Depth related alarms I MAs14a M o dema10 552 M o bpaptsada Pl e 119 3SR PN
23-Apr-19 3:44 BFM —+— 07-May-1910:52 AN —&— 14-May-19 10:40 AM

» Razlicite vrijednosti alarma e ———

ovisno o dubini ' :
Nivelman _ _ _
1 ................ ......................... .....................
o Ji -"23'5 “ -ac -Eéumulative Displacement A [mm_]. ' ’
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Values alarms

Alarmi

Alarmnotificationtargets

Plan View | User Configuration | Privilege Configuration | [$iMaps] | Mivnim und Stzreets_2007.dwg  Alarm Notification Tar
» Rate alarms : S | | =
Active  Name Green (1) Amber(2) Red(3) Black(4) Email
» Out of range alarms S = T O O & =& e
D -—— . D D D @ - S -
» Frequency alarms
g y B - % B H B
» Email ili SMS slanje o 0 M B H s
* Ve . . . .
» Razliciti korisnici O e O O B O we-
. . * Ve Y
primaju razli¢ite alarme . o o 0O O
Alarmoverview
) ) Monit Monit Alt. Manit Al Al L
Dizplay Level Construction Ot::jr;c:r F‘;i:rt or Paint onitor Importsource staa;“ed n;c%ncation Alarm ended Description Confimed
= 0506 LC DPOS0G-LCOO01 | TS3-LCO01 26-May-19 16:51 | 26-May-15 17:33 Load exceeds limit of 257.0 kM. ... 1
E Show in Plan View | : . .
= los0s LC DPOS06-LCO0Z2 | TS3-LCO0Z 26-May-15 16:51 | 26-May-15 17:33 Load exceeds limit of 250.0 kM. ... |
Show measurements 0506 LC DPOS06-LCO03 | TS3-LCO03 26-May-15 16:51 | 26-May-15 17:33 Load exceeds limit of 307.0 kM. ... O
Export to text file FTRK D14 D-14-LB-003 D-14-LB-003 220ct-18 16:00 |22-0ct-18 1748 Heave exceeds limit of 12.00m ... |
HGWY_N DPOS0G-IEDDT | TS3-IEQOT 20-A0g-18 10:02 | 20-Aug-18 10:38 Cumulative Displacement Aat 2... 1
HGWY_N DPOS0G-IEDDZ | TS3-IEDOZ 20-Aug-18 10:02 | 20-Aug-18 10:38 Cumulative Displacement Aat 2... |
TBMRings 28-Jun-18 16:13 | 28-Jun-18 16:13 Mo measurements received |
TBM_6 27-Jun-18 1717 | 27-Jun-18 1717 Mo measurements received |
WL TS2-19030-P... 04-Jun-18 10:00 |04-Jun-18 11:59 Water Level exceeds limit of -2.... |
WL TS2-19030-P... 28-May-18 10:00 | 28-May-18 14:44 Water Level exceeds limit of -2.... |
WL T53-18330-P... 16-May-18 11:50 | 16-May-18 15:06 Water Level exceeds limit of -2.... O
WL TS3-18930-P 15-May-18 11:50 | 15-May-18 15:07 Water Level exceeds limit of -2 |
Dog D-08-LB-006 D-08-LB-006 14-Mar-18 18:00 |14-Mar-18 18:50 Settlement exceeds limit of 3.00 ... |
D11 D-11-LB-003 D11-LBO3 14-Mar-18 18:00 |14-Mar-18 18:50 Settlement exceeds limit of 5.00 ... |
o1 D-11-LB-004 D11-LBO4 14-Mar-18 18:00 |14-Mar-18 18:50 Settlement exceeds limit of 5.00 ... O
D13 D-13-LB-005 D-13-LB-005 14-Mar-18 18:00 [14-Mar-18 18:50 Settlement exceeds limit of 3.00 .. |

Milenko Kundid, dipl.ing.geod.
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Alarmi

Values alarms
Rate alarms

Out of range alarms
Frequency alarms -

D-16

Building
D-16-LB-001

Levelling
Red

Annotation  23-Apr-18 £:00:00 PM - NotMeasured: Data upload of 25-04-2018 is delayed due to power cuts
Crosshair Position: 178374.964  663134.295

Email ili SMS slanje

VV V V V V

Razliciti korisnici
primaju razliite alarme

A\

Prikaz razine alarma u

GUI
Primjer emaila sa alarmom
2 Reply 2 Reply &ll 3 Forward

Fri 26-Oct-18 10:18 AM
KronosRedlLine@geodata.at

Kronos alarm notification for site NTA-RedLine

L}w 5.LB-002

\
G\q) 14-LB-002
\\l

05-May-19 5:00:00 PM, AH=-1.1 mm
14-Mar-18 6£:00:00 PM: Settlement exceeds limit of 5.00 mm. Value=9.10

D 1-’III'lEI_I]3_

To  Matija Mirtl \
.I
i
\
The following sensors raised an alarm: |I
L
Constr Monitorpoint Date measured Alarm Level Description 1++
L
DPO506 DPOSDG-LCO02 2018-10-26 10:44:21 1 Green Load exceeds limit of 290.0 kN. Value=266.5 ++ 'l

DPO506 DPOS06-LCO0L
DPO506 DPOS06-LCO03

2018-10-26 10:44:21 1 Green
2018-10-26 10:44:21 1 Green

Milenko Kundid, dipl.ing.geod.
Matija Mirtl, dipl.ing.geod.

Load exceeds limit of 297.0 kN. Value=230.9
Load exceeds limit of 307.0 kN. Value=302.7

!

L-16-LE-001



Reporti— Planview report

» Prikaz svih mjernih senzora sa zadnjim mjerenim rezultatima

Plan View

[DPOB-807-LE122]
| 4H:0.1 mm

Q.

%, LAH: 06 mm (5poE-LPOZS
- L amm

DPOB-802-RP203 - AR 1
. AH:13mm | DPUSB0ZLB147| =
[DP0B-602-LB148] | AM:-0.3mm Al | IR — | |DP08-804-LB137
AH:22mm | T 8 d ABLRP2E AH- 1.7 mm

M08 mm

DPOB 801 LB1
AH: 0.7 mm o <
|DPGB-LPOT4|
AH: 1,1 mm |
'DPOB-812-RP101)
AM: 0.5 mm

o)

21537 LPOT |

jbpww[u‘.mszl
| AH: 26 mm

[>] NN > el
|DPO8-808-RP203 DPOE-808-RP103

AH:-10mm | AM:-48mm
21531-LP01 | @ B30T i

AH: -12.6 men

3
P08-830-LB0B2 |
°<b oM A7 mm
8653

—m[oﬁomm#ﬂa

DPUS-I01- 308
[DPOB-808-RP152]
T | A 04 mmy v 2
msmmm LP0S| — |DPOB-808-LBO7S
L AH:20mm _[|AH: 08 mm o R M R L)
AH:0Omm | aH:-06 mm
Pl

DP08.822.LB020|

@ WwTaget @ Leveing

= @i @ wanuionvated () mconterwired (@) ceansia I
e i — - — 00 GO 120 180 240 2300 o

26/05/2019 18:4325  Matlja Minti PlanViewDiagram v1.2.13.1 11
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Reporti— 3D time displacement

Project: Metro2 TSE f’ " Project: Red Line Tel Aviv /\
Construction: SPS_MCL07_Convergence )—\ T Construction: Turkish Alignment (694) LAY

Location: 071m GEQDATA| o Location: D01 GEODATA

” HORTT207

3D Time Displacement 20052018

I 3D Time Displacement I s
OIOsps MCLOT_O71_MO2 4% 5ps MCLO7_O71_MD3 008 D1-RP-101 O D1-RP-102  44% D-01-RP-201 " D-N-RP-202

% 5PS_MCLOT 071_MOS

0 505 _MCLOT_D71_MO1
SPS_ MCLOT_071_MD4

R :
|
MY D-DI-R_P—ZULj = i

C-GT-RP-161

0-01-RP-102} /

BATH|&Bg_MCLO7_071_mo3)

SPS_WCLOT_0T1_MoZEe)
MLLOT 071 MO 8
[SPE_NICLAT_071_Wba|SF5_MGLDT |

HTHRST 5T

'-T J E *D-01-RP-202
) 200712017 23:20
200772017 2320
. * O-01-RP-201
B 20072017 22:00
200772017 22:00

T1_MES
BISPS_MCLOT_071_Mo1

Vertical Displacem ent (mm]

®SPS_MCLO7 071 MO4
1750 5M

2

* SPS_MCLOT_OT1_MO3 .
18032019 1550 EM  (2) : N 2000712017 22:40
250X2013 05 AM ——— ] 20072017 2240
250%2013 1016 AM o oww o *D-01-RP-101

*SPS_MCLOT_0T1_Maz2 15 15 20MTI017 22:40

750 M

i 200772017 22:40

s E
® 2201/201% D-01-RF-101 30
Maintenance - Ofisat applied
and data reprocessed UNg
2344
5 = * 2201/201% D-01-RF-101 30
NMantenance - Ofisat applied
and 03ta reprocessad ung

® Warning! Limits overlap at
Wetical Dispiacement -13.00
and 13.00

® Warning! Limits overlap at
Lateral disp. -13.00 and 13.00

* 2010302013
SPS_MCLO7_071_M02 0 b

o Y gave * 2210112018 D-01-RP-102 30
SPS_MCLO7_071_MO3 L5 L I H H H H 5 Maintznance - Offset applied
Cowred oy giave 15— T T T T T 15 Eg}?f‘g;‘fwce“eu urs

1 1 1 1 1 1 * 22/01/201% D-01-RP-102 3D

wi i : : : : : 10 Mantznance - Ofset applied

and data reprocessad ungl

- 2z2nzae

= B & 22/01/201% O-01-RP-201 3D

Mantznance - Ofset applied

o and data reprocessad ungl

2210112246

Vartical Displacemant [nm]

Displacamant East [mm]

v v . - ® 2201/201% D-01-RF-201 30
€ S Maintenance - Ofisat applied
and 0ata reprocessed Ung
2210112018
= -ie * 2201/201% D-01-RF-202 30
NMantenance - Ofisat applied
s and 03ta reprocessad ung
15 15 220112247

® 22i01/2018 D-01-RF-202 30
Maintenance - Offsst applied
and data reprocessad undl
220112018
23112/2018 D-01-RP-101 30
Maintenance - Offsat appliad
o and data reprocessad undl
2200112018
29/12/2018 D-01-RA-102 30
= Maintenance - Ofisat applied
and data reprocessad ungl
-10 2210112018

Lateral dsp. [mm]

o
.

Displacement North [mm]

Longitudinal dsp. [mm]

12:00 AM 12:00AM 1200 AM 12:00 AM 1200 AM 1200 AM oo oo baan ooao o000
180312019 23032019 27032018 D01 0472015 EN42018 D1TA2017 1122017 01042018 D1/DB/2018 01/04/20139 _
11042018 1220431 PM Matja Ml 30Time DispiacementDiagram vi.9.13.1 11 2002019 123Z51 Matlla Misl 30Time DispiacementTiagram vi.8.13.1 11
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Reporti— GPS mJerenJa

Projekt: Frilhwarnsystem Stiegerbriicke L738 - Planneralmstr. e Projekt: Frihwarnsystem Stiegerbriicke L738 - Planneralmstr. }\
Bauteil: Stiegerbriicke A Bauteil: Stiegerbricke '
ort: GPS GEODATA ort: GPS GEODATA

3D Verschiebungsmessung 3D Verschiebungsmessung

— " TV T | TIWEZS |
I . J 07 Mz 2017 D I"-lﬂl'] 08 Mz 2017
@ ANt 00 Al Donnersbach 0 AL Mite 235 A1 Pameraim WL Domnarsbach WL Planneraim as 070 AL Plannecaim T WL Flanneram
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WL Donnersbach

o
AL Peitio |8 AL Plannerai| %
-
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E 30 20 5
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E i <0 £
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10.M 2013 G515 80 [AEF o =0 #2032, 0,101
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10.M3 2013 0215 - a0
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10.Ma2013 El =0
i =0
;—"”’f
-
40 f’\:’.‘, = P 40
A "
a0 e - 4 4
f\ﬂ"‘mf ag an

Querve rachisbung
M
M
Querve rschisbung

' e I ! b b
. W - )
T . .
o

P .
T T
20 B 20 3

an i [P D] an
- an an
40 40 ) Y

3o B
m m

b b

* WMMWQM-’M‘J “*M\*MWW *

f
H
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r E Project: Rad Lina Tal &vlv
™ _—‘:' Constructlon: Tunnsl Stretch betwesn EMH and DPO
i 4
- Location: IH - 01625-IM001

A

GECODATA

Incliinomater Cumulative Displacements
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Reporti — Inklinometer report

1. Planview

o M
== i

"

2. Deformacije i geoloski presjek

D3.3/36 e

—
20 40 60

A Displacement A A+ Displacement B B+

10

3. Sastav tla

4. Ko'entari
| Remarks |

® 21/05/2017 601625-IM001 The
old cable of the inclinometer was
damaged and it was not
possible to repair it.

® 17/05/2017 601625-IM001 The
old cable of the inclinometer was
damaged and it was not
possible to repair it.
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B i (made ground)

[ Uscs High Plasticity Clay
USCS Low Plasticity Clay

B uscs Clayey Sand




Reporti— Ekstenzometar report

: 2 Project: Red Line Tel Aviv
-N‘._”\‘-,_ ) Construction: Aharonovitz Station (197) /‘\_
Tt Location:  IN+RE GEODATA
. Extensometer - Time Displacement Diagram [ = |
0 250m OID900m 4 17.00m 26.00 m

. . .
DPO9-XR006! [
) D
[ o,
i

—— 7]

0 10 20 30 A4

/ ~ L@ \K\
* DP09-XRO06 , ‘ol — aN

(8]

19/05/2016 08:00 T S G
18/05/2016 08:00 E r,——/ \\ e B
HEN == A W d
8 4 —_ / | T
=
5 7
a =
A T T
[ Remaks | :
& VAT
00:00 00:00 00:00
01/01/2017 01/01/2018 01/01/2019
T T

o o a El
72316 o - a.

o] 2]
s : il g
= (o] H [a]
E23.15 - 2 - o
b =] = 1=t
o~ = al 5]
= 2314 - 5 B
= a o a |
E o} o = o

2313 al R =
] o o
OO0 Panels oooo ijes +++ TBM1 [Ring] +H TBM1-2-TBM1-2 [Cutterhead] T T T 1=
“+H+ TBM1-TBM1 [Cutterhead] TBM2 [Ring] -+ TBM2-TBM2 [Cutterhead] - 00 200 400 600 EOD 1000 +
26/05/2019 20:25:06 Matija Mirtl ExtensometerDisplacementDiagram v1.9.13.1 101
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Zakljucak

* Risk management/project management tool — real time mjerenja, alarmi, reporti

* Prikaz svih mjernih senzora, objekata, faza izgradnje u grafickom sucelju

* Centralna baza podataka sa svim podacima dostupna sa bilo koje lokacije sa internetom
* Upotreba prilikom izgradnje te odrzavanja infrastrukturnih objekata

Upotreba na:
Construction Progress
Machine Data

** Tunelima

o . Geology, Documentation
s Klizistima Hydrogeology (Geology, Support)
«» Autocestama Structure Construction
. . Surveying,
+* Branama Geometry KRONOS Heading Control
s Zeljeznicama s

: Topograph MDB .
< Podzemnim PogrEeY S ontoing
stanicama
s Hidroelektranama Operation
<+ Kamenolomima ooerating Dat
.e . eratin ala

% Industrijskim DFc))cume?ltation

objektima
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HVALA NA PAZNJI!

f—)
GEODATA

WE TURN DATA
INTO INFORMATION

Zagreb Croatia

02 | Infrastructure and
Mining

Iehn icki voditelj:

Matlja ertl

M: +385—(0)99—215—24—50 =
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