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C-ALS®
Cavity Auto-scanning Laser System

Plan new projects

Assess risk, design solutions based on accurate data, add C-ALS
data to your existing maps and devise new programmes of work.

Increase productivity

With accurate maps of voids and stopes, you can design plans
that allow for efficient mining or construction projects.

! Improve safety

Map inaccessible underground areas to ensure that operations
are risk-assessed to keep your workers safe.
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Key benefits of the C-ALS system
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C-ALS is a unique laser system that gives you new
underground mapping capebiities. You can safely, quiddy and
refably scen inaccessible underground workings, and upload
the scan data to your exising mapping software. This gives
you the information you need toc

* Protect worker salety

* Report 1o project staksholders in greater detail
* Cost out planned works acourately

* Devise more efficient prograrnmes of work

* Progress new projects
» Design and engineer sclutions based on accumte data
* Minimise disrupsion, dnling and disturbance in

populated arcas
\oids and abandoned mines can pose a senous potential
threat to worker and public salety dus to the possibiity
of fafure and colapse. TmdiSonaly, rvestigations of
inaccessitle voids were impossble, or involved vast numbers
of exploratory boreholes. The Renishaw C-ALS system
enables laser soanning of air-fillad voids in order 1o create
goo-referenced 30D models of subsurface conditions as a
cost-efiective, comprehensive and accurate altematve %
systemasc driling.
In o wide mnge of applications — nduding underground and
open-cast mining, construction, subsidence investigations
and subterranean excavations — the C-ALS system ensures
that vital work is neither delayed nor peewented due to a ladk
of data. It also avoids putting workers and $he public at risk
With low cost of ownemship and minimal opemtor tmining
required {C-ALS does not need to be operated
by a surveyor), C-ALS opens up new
passibilties for safe, profitable
opemSons.
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The C-ALS system's unigue 50 mm diameter allows
deployment into cost-efiective namow borsholes

Survey potentially dangerous underground voids safely
View results in minutes not days

Remotely controlied cperation

Flexible deployment methods

Easily transported

Precise and accurate cavity'void measurernent

Rugged design and construction ensures durabilty in
extrame environments

360° sphencal coverage gves you a ful view from a sngle
scan, with no blind spots

The IPE7 mting gives you the confidance that the Renishaw
C-ALS systern can withstand submersion 1o a dapth of

1 m, redudng the nsk of demage i acadentally depioyed
into a flooded cavity. C-ALS can also withstand extremes of
temnperature and high humidity




C-ALS applications

LInique ability to scan through even the
narrowest boreholes

The Aenishoew C-ALS systern can be used ina huge mnge of
opgications where an inemessitls woid suists and aoourds
data is required in ander fo maonitor excmmdions, assess nsk or
design solufions, including:

= Butmurface woids and cavities

= Underonofis

= Underground chambers and tanks

= Dudt surveys

* Inaccessible mof spapes

= Zubsidence invesigations

+ Stope sureys

= Cre passes

= Collapssd mine workings

= Culveris

= Shatts and buniemns

= Underground cavems

= |ndustial production facilities. with limited or unsafe aoosss:
Once deployed, C-ALE provides mone detailed, noccurate datn
than shernathee fedhnologies, such ns ground-penetmting

radar, and is the anly borehole-deploynble laser-scanning
solution an the maret.

The C-ALS system can pliso be used o enhanoe safedy

in mreas where visibiity is low or the enimnce fo & void i
unsiabie. i can be deployed long distances into siopes on a
cable or mods, as well a2 on a boom endior remaote-controlled
wehide from & sale and seowe area. Onoe C-8LS has sntered
the: unsafe void, data can be collecied.
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Cavity surveys to support underground or
surface mining projects

The existence of am underground void does. not ecessarnily
mepresent o signiicant subsidence horard. Howessr, by
using C-ALS 1o determine the size and extent of cpenings,
spocing and size of pillars, mining cusiomers have been oble
i evmlunds and scouraiely assess risks. In many cases tis
knowledge can be used o prepare for o rangs of ambitious
newW Mining progmemmes.

Mine managers need n complete: picture of the sihmtion
underground before committing 1o projects ar deplioying
workers, and the C-ALS sysiem supports fhem by providing
datn on the foliowing:

* Exoavason and infil of siopes

= Acoursde location of woids

= Geometry and condition of mine workings:
* Inmccessible histonc workings

= Collapsed oreas

= Erosion of ore-passes

= VWolumes of voids

= The pastion of cawitizs in relmicn to other undsnground
workings and structures

» Sire of remaining pillars
= Failure mechanisms (sinkhdes/trousghing)
* | ocation of the workings relative o suriooe features

C-ALS is ideal for prowiding 30 data on inocosssible
underground covites. Mine manogers can ossess the siability
of mine works and judge whether or not o cavity nesds o
be filled, whether work can proceed, and whint project plans
should be put in place to mudmise produciyity ond soieby

Open-pil operations teking place over hisioric underground
workings can pose senous treals o worker salety The
old mines will frequenty be poody mapped or will have
shified ower the years dus o collaps=, woid migration,
flooding and seismic actvity. A full undersionding of the
lerpoust of underground waorkings and $heir relation 1o suface
opembions is essential o safe open-pit opembions using
heawy machinery, explosives and personnel. Tmditionally, it
has been very difficult or dangerous o collect this. indormatian.
The Renishow G-ALS syslem can be used from the suface
iz map out the network of old woids and to provide detailed
visund record of the subsurince emimnment.
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Many differ=nt comsinsction and gecdechnical projecis may need io identily, measure end map
voids below the: project site. Whers such woids. connot be sasiy or saiely socessed, vanous
technaologies, such &= ground-pensirating rodar may be used to detect the void, bud resubs can
be: mited by d=pth and geclogy, and can be dificult fo inkerpret.

C-ALS is id=al for such sppications. After locating the spproximate position and exdent of the
voidicavity from GPR or previcusly held data, & borehole is drlled into the waid or cavity and
the: C-ALE sysiem is deployed vin the borshole or other small acoess. point. Onee inside the
vaid, the lnser head opens cut o messure the 30 shope of the entine woid. The scan data can
then be onafysed wisually, meosursmenis can be taken, end & volume calculobed.
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The presence of old mine workings. or woids underlying residentiol and commercial properies,
imnsportaton and infrastnsciure inciities con couse differental sefl=ment, sinkholes or even
catasirophic collapse.

While historic mine maps can help det=rmine the geometry of voids, their depth, and the
nature of overying simin, they do not help identity the resufts of retreat mining, pillar thed,
spontanecus collapss or ofher subtemanean movements.

Engines=ring solutions. can be put indo place 1o counter problers caused by old undemground
workings, bt designing thess solutions requires & complete picture of the sihsation
undernground. By deploying the C-ALS sysiem imio these otherwise ineocessible areas, the
requirsd data can be collected and the orea comprehemsively mapped.

User-friendly software

Renishow's nesw software for C-ALS makes it =asier and quideer for opemiors fo use the
system, by guiding themn throwgh the pmoess of deploying and scamming.

= (hscker novigation and infuifve design supports new opemiors

= Eoftware, wiewabls on the connected PC, shows the scanner’s incination and heading
ot all times

One=-click surfacing end volume caloulation from mw scon daln enables you 1o obtin a
closed 30 modsl and volume within seconds of finishing o scan

Point clowd editing and visualsation can be conducted on sile fo support swift

opemtions

= Auio-cormection fo the C-ALS probe redupes sehsp time:

* Live recording from the C-ALS camern inba WMWY maokes it sasy 1o save and share
wideo footage

= Live viewang of incoming point clowd data ns & scan is in progress gives opemiors
penoe of mind or allows for a new deployment

= Guidsd workfiow reduces tmining needs and improves eflicency

= A 30 scanner icon modeds. $he hending and inclination of fe C-ALS probe so ol

operiors can ‘sse” the probe, ewe=n when it is undenground

= Expaort 1o a number of indusiry-standard fomats, incloding LAS and DXF, allows easy
intsgmiion with third-party prooessing soltwars packnges
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* With a dameter of just 50 mm, the Henshaw C-ALS system is easly deployed through
borehales, downhole or uphole in order to survey inaccessible spaces.

* A sysiem of hinged, ightweight, 1 m rods provide a fived azimuth cepablity, as wall as the
ability 1o deploy the C-ALS down borehales as long as 200 m. C-ALS cen also be degloyed
by boom or by remote-controlled vehicle.

* A nosecone camera sits on the end of e C-ALS probe and provides an on-screen video
and a real-time view of e borshole as the probe is deployed, 50 operators can see any
cbetructions, and judge e point at which C-ALS enters the void.

* The C-ALS probe incorporaies pitch-and-roll sansors and has the opfion of an intemal
compass. The sensors ensure C-ALS can be tradked down the borehole and that the scan is
automatically geo-rederenced %o fit into existing 30 mine data.

* Once in the void, a simple didk irom the opemtor telis the laser-scenning head % rolate on
two axes, measuring the three-dimensional shape of the void, with full 360-degree coverage
and no biind spots, and with a range up % 180 m.

* Operators control C-ALS from a distance, vie the robust, rugged PC that is included in the
package. Buit %o work in tough condiions, this PC s nked 1o fhe C-ALS system by Ethemnat
cable or a WiFi link. From a sale dstance, they can view live data, analyse point douds and
create modeds.

* The use of the remote PC keeps operators safe while offenng broed visibilty of the probe’s
location and what is happening underground.




