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Game changing Radar solutions for sub-millimeter displacement monitoring
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Point by Point Mm/cm accuracy

Areal Submm accuracy
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Monitoring : Risk Management and Mitigation

Technologies ... which one to choose?
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Why Radar technology is aﬂ%ame changer in Monitoring
AT ABIERARTGE T LTI

No reflectors required
Displacement map, not only discrete points

RERSIEE: FTRESNS, T5UBE

All weather: fog, rain, snow
EXix: EX, mX, FX
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Sub-mm displacement accuracy
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High acquisition frequency
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Long Range: up to 5 km
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Measurement of dynamic behaviour
HFSMNE

0,8
0,4 1
0,0 4
0,4 -
0,8
1,2
1,6
‘va 10: L T T T T T T
N0 100 Hi00 200 300 400 500 60
T 102 .
E e Time (s)
4
g 105
O 10°
8_ 10° ]
0 107 = 7
10°
- f*—HEm



Radar solutions for landslides and structural monitoring
izl RS ARV AN )5 s S

BIS-Fs: PP Hydra-G:
SHM = ® SHM / Cutslope / Dam / Tunnel /
Dynamic and Static Monitor. m 3D Structural monitoring =4k 44 4l
ARSI m Short range / large angular view 88 28/X £ B W
1D monitoring ® m 2D/3D monitoring Z 4/ =4 15
—4E I

IBIS-FL/FM:
® | andslide / Dam Monitoringig/ AN M

m Long rangetBEE
m 2D monitoring — 4k 43|
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Landslides and dams monitoring: IBIS FL/FM
B AAHUEN: 1BIS FL/FM

v' No access requested to the area: Technicians & Instrument in the safe zone o & B 1 X 155
v' Extensive displacement map covering large areak X 25 E

v’ Operative day & night, also with fog, rain and strong wind4 X {& I3

v Set up of early warning alertig & I s
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Prediction of a slope failure at Preonzo (Switzerland)
Preonzo (ﬁﬁ:l:)}'ﬁ"iiﬂiﬁ/ﬂll

Plot of inverse of
velocity predicted the
time of failure

Punkt 1 Absturz ca.
Punkt 2 Absturz ca.
Punkt 3 Absturz ca.
Punkt 4 Absturz ca.
Punkt 5 Absturz ca.
Punkt 5 Absturz ca.

15.05.12 15:32
15.05.12 03:58
14.05.12 19:26
14.05.12 21:23
14.05.12 18:59
15.05.12 23:01
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View from the valley to the
landslide in a distance of about 2
km (altitude difference 1200 m)
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(courtesy of GeoPraevent)
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Large monitoring projects require the integration of different technologies
Hexagon can offer the whole solution
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Dam monitoring: remote monitoring
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Bridge structural monitoring: IBIS FS
RGN IBIS FS

I Accuracy

11

L1
om 125 m

Remote measurement:

Many structural points 3
High displacement acc

Unique for difficult to access structures L AL I FFRER T
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Hydra-G: real time, remote building monitoring (subsidence from TBM excavation)

Hydra-G:32RF, SEAZEESLSMI(TB MRS | ARE)

The blue square in the image below indicates the buildings that were selected
| for the monitoring act|V|t|es
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Real time monitoring by Hydra-G during TBM excavation
TBM#EZEEEH, Hydra-GSEETEEM

o1 Building C
Building A P
Building B
BEHYB ooao
O 0 O

Phase 2 Phase 3 Phase 4:
No displacement due to TBM below the buildings TBM advancing beyond
TBM stop (increasing deformation) (deformation stabilization)
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Tunnel monitoring during construction

Jit T H 16 ki o

05-21-2018 Mon:

10-15m

>

Hydra is setup 10-15m from the excavation face and is HydraZe & 7EBEFF4SE 10-15m, e
moved ahead every 3-4 days when the distance from FisEATFI0mMET, T3-4Xah—k

the front face becomes higher than 30m

= W W
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Tunnel monitoring during construction
1t T RAIE) B8 S

05-21-2018 Mon 10:09:32

10.009. > 10.36.

The tunnel face after excavation appears stable, only very
slow movement detected in the lower part

FZREETEERE, NTHREEREEIIZEL.
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I\/IonitoringgRadar solutions for the Mining industry

KA E IR ERARR TS 5

Game-changing Evolution

5 |gf T RYZEE

4.5 km

1st Generation SAR:
IBIS-FM

Fixed and semi-permanent long range
monitoring, for both strategical and
tactical purposes. First commercial SAR.

FE—NESARF T kB Fnik AR B BV [E
EMFE KA ZIZEM .
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2.5km

2nd Generation SAR:
IBIS-Rover Mobile

First Rotating, mobile SAR for
mid-range monitoring in multi-pit
mines and complex geometries.

FE— PN IEERBEISARBTZH 3+
ME M REGETRFESSN.

5km

3rd Generation IBIS
ArcSAR

First commercial, revolutionary
ArcSAR for long range monitoring
in every geometry and situation.

F—I AN, EHMHEAIACSAR
T JL{a] FRaL & B3 1EH£ 2N

800 m

First compact, portable ArcSAR for short
range, focused monitoring in Open Pit
and Underground mines

F—FN BB IEEACSAR, &4l
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Unmatched performance in Open Pit Mine monitoring and early warning
BEXU ENMEHRET S

IBIS ArcSAR:
WS ‘ 2, 360° azimuth coverage360° £5{BE
B _ - « 5kmrange 5kmiEE
o it ' » Highest spatial resolution in the market
T HREZ B 9P
* Integrated panoramic camera
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Hydra-U: the first Radar for underj%round mine stability monitoring

Hydra-U B PR THTREEENANE

o W || Digital Terrain Model | Amplitude Map | Displacement Map | Estensometer Time Series | Time Series 01 | Test X | Sensitivity Map |
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Start Time: 12:22 22/May/18
Stop Time: 13:22 22/May/18

[Levels

i | HYDRAphoto - PHOTO X

21/May/2018 10:14

DistancefE & (m) Resolution cell $##%(m)

10 0.2 x 0.08
50 0.2x0.4
100 0.2x0.8
200 0.2x1.6
¢ B = 0 B
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