perabive o know Hhea
fhe surrouncngs, Dot abave and

Main monitoring stages :

Drawing up poification for the work
frequency, precison, alert thresholds et
Visual inspection of concerned area,
instalation of monitonirng points, preparation
of  location  drawings, and  baseling
measUrements.
Surface monitoring:

Precize leveling

Crack measurement

Banking measurements.

Avzcuitation measurements in tunnel:

Precision levelling.

Optical cormengence measurements

Equipment used :

- Upbieai tavads [NAZ + parslel plafa
rrierorneter)

- Digiital alaciroris levals (fakss OIN 12T

- Audarmatad tofal stalion

MIRE kA5 1 all, seenus Paol Doumes - SE00H Husi-Mameson Cedex - Telz 00 47 £F 05 300 - Faod 07 47 420831

Relerances

= ECILE Wowksite (Fars)

P
=y LS

= Saint-Ouen lunne [Pares).
CPCLU
= La Boule lyover (Manlerrs

= Bainl-Pelershalng
undenground (Fussiasd
IMPRESILO-RNCT

= Manage badgelile) : DG

g o
LOrSIructan

> Roubaix Visdue: SMCF

monEorng whie
boving of & mice unns
SHCF Tours
= Railway momilcring
Mauilly sur Marme

= Inspeclion pil SXpansion:

2 LEVEING and monilonng
i o y iy o _— B
CAFp&Egn melra lings (5

Jears): RATP

= Eilsh gears mantonmg

ir Lo ramasay’ Alston




Trafravag for aoeded lopograshy adapled o
e arearovumienl, e for esarmoder Iraking
I raiway aoolied lopography daclicated o
VoL survawars, beginmars or professional.
These lrainings are assanlaly focised an
praciics anc laarnig the rkcks of the Irade,
i o alzo aim far fechr s shalf in
he  corfex!  of  “refreshing™  hair
lnpograpfcs’ krowledns. Ths,

helwaen fopograpty saction and lag hnrn\l
geclian i3 macde much saziern

Railway module :

Railway applied topography :

* Aim of training :

- Master tha Nield lopograghny
- Acuira an aulo-sondral systerm.

* Program :

Day 1 :
« Ferminclar
« Contraciual decurmants
= Plans, Longiudinal profiles, agquipment
diagram, curvalure sludes.
« Gileessary of raibway lanmms

Day 2 - Ecuipmment

= Prasaniaticn

- Oparaling modes -
- Lenvel
- Teatal staticn
- Laser
- Breighilaup
- Oloemeter
- Leweling rule

Day 3 :

= Practice on gila

Day 4 -
= Docurmants conbrod
= Example of final documents: Tamping
shesals, disgrams...

Clther mogues -

- 1T maciule: (OfNMGe, AutaCAD, Covadis,

Armmatis, Flanisler,...)

Management modulke far opooraphn works

MIRE 5.8 140, avenue Paul Doumer - 92508 Auel-Ma mason Sede - T 01 41 42006 30 - Fax - 01 41 22 05 2
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Whalever systarm of maching puadance s

References
uzad, MIBEH = abla o assis! lunmeling
confraclors achiove e maximurm » EOLE worksite (Paris) :
cormpiEnes wilh daskm profiles, SHCF

> Sant-Petershour Tunned
Work areas {Rusaig) : IMPREGILO-

HCC

Phasza 1:
Eslablishing control resbeork oF wang cient - mm&'“ .
aypplied conlrol rabwork on the surfaca,
rangfer of control via access shafts, = LIRE Sud worksite
precsion raverse along unral, gyroscopic {Paris) : SAGEP
allgnrnt-:rﬂ chacks, and checks afler - Erlak a5 | T,
cormgletian.

= EPR3 Flamanville :

Phasa 2 : Machine guidance

Spacific measuraments of TBM, equipping
wilh  priamsa ar  largals,  instrumeant
calibration (clircmealers, deleclors, points,
averculs, els), syslam installation {caps,
laca, internal syslams, elch Real Tima
distance calculation,  TBM  position
micnitorirng and guidance. Ring segrmant
sedesclian.

Phasa 3 :
Checking of complatad sork, "Wriggla
survens, proflomeler rsasuremmanis alo.

MIRE A5 1Al svenus Pad Doumer - SEEHE Fosd-Mamamon Cedes - Tel: D0 31 &2 05 8 - Fae 007 47 420086 31
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<nowledge

GYroscope

gy cndergraud works one fes o be
corslantly sware of the dicction i owiich
Wik showd be procesdrn. The gyro-
theodobte guaranteas a bearing wilth a
precEion aguvaent o £~ 25 seconds.
Chy partnarshin with SKNCE engiroening
rmaragernard makes avallable g profifatde
syrengy belween sunay profassionals,

Equipment summary :

Cur equipment is the GYROMAT 2000,
coupled 1o a Leica T1600  theodalite.
Spacial pilar platas and tripads are usad 1o
ansure accurala forcad centing af the
gyroscops an iraverss stations.

Avantages :

Gyrascopss sunvens, coupled wilh regular
rasureey of the man undenground Iravarsa,
rapresent thea anly afactive and reliable way
le awoid heading drft. 1 providas an
exgsenibial support for all guidancs systams.

MIRE SRS 130, svenus Padl Douner - SA008 Pust-Mamaimon Cedex - Tel: 00 41 22 08 30 - Fac 0 01 47 4206830

References

= EQLE Tunmel (Paris)
ot EhHE A1, EMS

= Pannerdansch Kannal
[Fays -Bas)
* 33 kms

= CPCU (Galerke de 5t-
Clusen}

* A0 metres

= St-Petersboung
uncerground (Fussie)
* 2w Q00 metres

= Eplals-les-louvres
microbaring maching
* 5w DR méires

= Lire Sy worksite
(Paris)
+ SAGEP 2.5 kms

= EPR3 Flamanwville
+ Galere de rejats en
rmest, G50 m & 100 m
de profondeur
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LFATRYINT | I,W,ié_l.

Many ol works  companies Rave e
infantion fo oraale el own nlernast wab
gilgm. I respovss (o s growig dermand,
and Raving good nowlados of the ol
winks profassian, WASE 5.4 proposas rea)l
solilipng lo aszed el presence an e
wefy Chor ol @ senace aiiows s o beller

acius! & pood product i evany casa

References :

S WA, P PRt GO

Applications :

Wit il

- Conceplion and development
- Seflling of computer ratworks
- Mairntenance

- Dala back-up

- Training and consultandy

MIRE A5 Va0, seenus Pad Doumer - SR Fusi- Maimamom Ceges - Tels D0 37 £2 05 M) - Fad 07 47 432 165 31
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= 1807 47 2006 30 - Fax s 0V 47 22 06 30

References :

= Logos

= Institutional brochures
= Gresting card

= Internet banmers

= Promotional Insert

> Posters

» Leaflets

= Calendars. ..
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After devaloping specio soffwars for owr
ilerna reeds, we have devalopad this
acthaly fo meal e needs of our ciierls ang
iy partnership with e SNGCFE (Nationa!
Ratway Cornganyl. e can manbion:

Armalisl, Flarrsferl, SagamE, Prsmel

ARMATIS
m——

Craales A railway equipmeanl disgram by
means of simpla  dislogus boxas  and
gerarales autarmaticaly an AutoCAD Tk

PlanisFer
PlanisFer : m =

Craalas a rabway planning an the sams
basis ag Armalis.

Armatis =

2r -
bl *

Prisme: PRISME

For survapors, aularmatic formatling  of
raibway stalemants and slandsed ralarances
rmarks.

Thrag softwaras wich facilitata
informalians  axchangs  with  AuloCad,
googlargle e orealion of  AufoCad
dacurmants, ard ae egsy o use for al
LISErE

I.D.AL :

Complterization of given information for
limear  applications.  This  software,
cleveloped follwing he same concapl as
e presious ong, 5 particularly adaptad for
e Foalkyw-ug of turmeling works,

e .'\._

1

EHIE-HITI H EAIEAM'

Caplura of metr equipment disggrams
cancaned e aame way as in ARMATES,
Ihis =softwars = adapled o metro lines

funder develogrmsant).

AXiFer
AxiFer : A

For survesyors wsa, using a olliow-up of
plotlad paints, il helps o ganerala a mednc
pont ard affsals of each of lhese points
froam & ko raibeaay axis

—.
aapav: GAPRAY

Devalopad o the special of our chant
ALSTOM, it allcwes craaling aulamalicaly an
equiprmant  diagram  directly from Excel
sheats without any marual dala caplure.

MIRE A5 Va0, seenus Pad Doumer - SR Fusi-Mamasmom Ceges - Tels D0 37 £2 05 M - Fad 007 47 42 165 31
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nharifad o a b enfarprnsa of raiway
Wivks, o skite i lopagraphy on classi
g e m oonlinuows progress. Alang al
Ihe proacts ol ranswsl of balasiad ines or
gelfig ol of new onas, awr faams have
acquired  the confidence of awr clanfs

cliariagr ther past ten years.

Principal phases of study

Cur infervention on tha ral ines inchices
ihe Tallowiryg phases

Phase 1 : Plolling bafom works
Phase 2 : Fesloring tha aciual lins

Phase 3 : Slucdying of tha layout, 1ha
curves and the campensation

Phase 4 : Propoang rene altemalives for
layout, lomgiludinal profiles

Phase 5 : BEquiprmeani cliagram

Principal phases of works :

Cur intervention on e ral inas inchicdas
the falkowaryg phasss

Phasge 1 : Traverse works

Phasa 2 : Plotting of rails

Phase 3 : Setting out of side peqgs
Phase 4 : Tamping shests

Phase 5 : Compensation study
Phasa 6 : Precise keveing

Phage T : Ac-buill documents

Equipment used :

- Optical levels (MAZ + parallel plate
micrometer)

- [gital electronic levels (Zeiss DINI12T)

- Automated total station (Geodimeter §40)

- Breightaup viewer

- Odometer

MIRE A5 1a0, senus Pad Doumer - S50 Fusi- Mamaimom Ceges - Tl D0 37 £2 05 M - Fag 007 47 42 186 31
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The basic princiies bafaord e lachmidueas
uzedd for the gudng of undenground
axcavalions go back o ancian! Egypl.
MNMowadayps, the wsa of rmodern mslnomenls
graally agzes the applicabion of these
lachmiqias, whethar the axcavalian g by
axplgaiva, TEM, or road header

Main work elements :

Phasea 1:

Eslablishing contmal, or accepling existing
zila control nebeork. Transfarming control
down  the tunnel via the shafls, and
precsion underground rRverse.

Phase 2 :
Several melhods can be adopled for
conlralling ha aeavalion

- Lisa of Laser guicksinas

- Irestallation of madhine guidancs systam

- Profile chacking by nommal sureeyng
technicues

Phasa 3 :

Feal lime chacking of the excavalion,
shaterets | and linng formeark ara nonmalby
aur main lasks, culminating in as bl
surveys. Our teams maka daily uzs of
prodilcmaters and reflaciorkass tolal stations
foy carry oul thasa lagks,

MIRE kA5 all, seenus Paal Doumer - SE0H Husi-Mamason Cegex - Telz 00 47 £ 05 300 - Faod 007 47 42 08 31

LA TRV R ]

References :
= EOLE Sud Tunnels
T1, T2, T3, T4 (Lynx).

= Bank in France |
ilimited attack)

> Muids tunnel fLyn)
= Tunnel de Muids {Lynx).

= Saint-Cuern turne
for CPCLU (Lynx).

= Chavants tunnel
Exploshe and robofons).
= Eplais-Les-Lounres

tunnel Microtboring
machine.

= Pranom unne (8RH).

= Cheval Moir tunnel
(ETH).
> PA 3 Flamanville
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Brofilometer

For  wodergrownd warks,  knowing  ha
precige gearmalny of e excavalion realizad
i nacessary Ths device alows rapd
comparison  af the haorabical and (ha
ragaiiFed. Tha lraceabilly of he rasolls
abfared comes o ma qualily procass god
delivars messurarnenls i reg irmes.

Summary description of the
device and of the operating
mode :

Tha profilometar is composad of a Dior
assembled on A slapper malor  and
aruippedd] with g prigm. The land surveyor
raads s positon thanks o a heodaolile
propped up on the bass ravarsa,

Method advantage :

Concevead Tor underground  works, his
mathad permils o work in secunly, N a
quick and flexible way Tha inaccesabla
vaull points ara maasured wilhoul platformn.
Aesullz ara obtained in the foem of an
Aulocadd file compalibe with every plan. As-
built phasa is in this way ansured an
abreclute.

F
:Juu..uﬂi}_!.

Referances 1

» EQOLE underground
(Paris) . Lot 35 B
Cruantity : 1123

> Lille underground
Cluanfity | 553

= CPCLNSHDuen gakend |
Cluantité ; 258 unitds

= Planoro tunnel {Italie)
Cluantity : 1549

= Chavants tunnel
= Tunmel de Digne

> Algiers metro

MIRE RS 130, svenue Paul Doumer - SE008 Fued-Maimaison Cedes - Talo 00 a1 £2 05 30 - Faoc 01 47 42 0631
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The advanlages af he new gangralion af
rmodonred and rabolized lofal slafiars e
g rrarg Lo cermarnstrale, = Plamons turnal {Italie)
e  cwrrenlly 2 thiz aquipement o

puarantes refabiily and precision atways » StPetershoury metro
ircreasing. (Aussie)

References :

= Alglers metno
Summary of equipment and
operation :

It coressts of & Leica TCRM 105 couplkad
vid racia modem o a ruggadised lap lop,
which conlairns an electrorns madal all tha
lurral, Az measuramenls are aken in ha
figld, a campanson is mada babween tha
haoratical profik and tha maasured pont,
and his iz displayad in real lirmea,

Method advantages :

Thiz immeadiale présentation of ba rasults
has obvious advanlages, it immediataly
higliphts arasas of undar ar over excavalion,
alcywing reclification works 1o ba carried oul
with the rarmmurm af lest time,

Recognized by Praect managers  and
confractors alika, thes raal time information
i5 dasined o bacome an assential tool for
al lurnelling projacts.

MIRE A5 1al, svenus Pad Doumer - SEEE Hosd- Mamasmon Cedgex - Tels O 31 £2 05 M - Fa 001 47 420086 31
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Tha important development of ramway
s -J." nl.-ar Fravice has i lad &
i raiway

SA fras ‘-=|-11

Fields of intervention

- Preci=ion travarse

- F‘r:—-_.u-J- i lawaling
- Platfomm raceplion
- Ploatlirg of streels and networks
irg cadl af raibs
- Pre-concrating conirol
- As-built
- Equiprment diagram and lopographic
as-buill documents

Equipment :

- Robolized precision olal siation
- Bar code level

MIRE A5 1Al svenus Pad Doumer - SEEE Fosd-Mamamon Cedes - Tel: D0 31 £2 05 8 - Fae 001 47 420086 31
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Tha Frarch know-how i gl speed foes s
oo more o demonstrate: @ acguirsd
fapography at the sama Ievel of s
fachrmaiogy Gor fan paars oo, MIGE 54
has been specialzad i s el amd s
reganry faday the al of i3 compelences;
for gxarmole by modastly cantribudirg o e
asfablishment of he workd speed racond
S48 rmvh an the Egstern High Spead Line
wiarg the laams of MIRE has sal he
prazition of rails onoa 2000 largth of
paiform.

Principal phases of works on a
high speed line :
Phase 1 : Precision lraversa

Phase 2 : Acceplance of platforms and civl
warks

Phase 3 : Precise satling aul of main
poirits, satting aul of swilch
fgaars, catenanas and gullers

Phase 4 : Follow-up of tamping machina.
phase 5 : Additional leveling
phase 6 ; As-buill af tha s and dowals

Equipment :

- Classc levels (WAZ2 4 micromeatern),

- Automatic levels with bar code
i 12T ZEISS)

- Précigion theodolite ([Mobotized
Geodimeter G20

- Roadline Sobware,

- Meazuning camiage GRP 3000 Leica,

MIRE kA5 [ all, seenus Paul Doumer - S200H Husi-Mamamon Cegex - Telz 00 47 £ 05 30 - Faod 007 47 42 0631



