TOPCOI'\

Cuctema aBTOMaTU3MPOBAHHOIO MOHUTOPUHra
RAPID ADMS
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MSP RAPID ADMS
TaxeomeTpbl AN MOHUTOPUHra
(cepun NET / SX / IS/PS)

C....

RAPID - Remote Automatic Precise Intelligent Detector
(OucmaHUUOHHBIM 8bICOKOMOYHbLIM asmomamu4ecKkum ceHCopPOoMm)

ADMS —Automated Deformation Monitoring System
(CI/ICTeMbI aBTOMaTU3MPOBAHHOIO MOHUTOPMWHra 3a gedopMaunsmn)
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Site Monitoring
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e

Wirdless
: i
R Py {
|
Wire y

Oobowan cxema cuctembl MSP RAPID™
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[Tonb3oBaTenn cucteM MOHUTOPUHrA

Feoge3nyeckue, MHXXeHEepPHbIe KOMMaHUN
[MpenoTBpalleHne CTUXUnHbIX 6eacTeumn, HAbNOAEHUS 3a CKNOHaMMU,
HabntogeHne B npouecce CTpoUTeNbCTBa 30aHUN, TYHHENEN
MeTponoruyeckune/reorexHnM4ecKkue KOMnaHum

HabniogeHus 3a gedopmaumammn gamod, MOCTOB, NpeanpusaTuin, 3gaHnm
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[ToTeHUManbHbIE npuMMeHeHuns

e CTpouTenbCTBO MOHUTOPUHI NPU CTPOMTENBLCTBE 3AaHNI

¢ npOVICI.UeCTBVIﬂ HabntogeHnsa 3a onacHbIMU y4aCTKaMn CKJT1OHOB
MOHI/ITOpI/IHF npu pa60Tax B OMacCHbIX MeCTax

e NoOblya MoHUTOPUHT Npu paspaboTke KapbepoB
1 nocre NpoBeAeHNs B3PbIBHbIX paboT

MSP Rapid ™ Copyright 2011 '



I'IpwmeHeva

1. MOHUTOPUMHI NO Npu3MaM Ha Gonblune PpacCTOAHUSA
* lcnonb3yeTcst NPy MOHUTOPUHIE BO BPEMSA CTPOUTENLCTBA
« HabniogeHus 3a cekumsaMmn MOCTOB, NOA3EMHbBIM
cTpouTenbcTBoM, K[ acTakagamu 1 3gaHUAMU, CTOSALWMMM Hag,
NoA3eMHbIMU CTPOEHUSIMU
« Pesynbrartbl HAONOOEHWIA MOXHO NPOCMaTpmMBaTh NPSIMO Ha
MecTe

CylecTBytome
30aHus

[Noa3emHoe
CTPOUTENBLCTBO
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I'IpwmeHeva

2. U3amepeHunsa 6e3 npusm Ha cpeaHUX PacCTOAHUAX
NS namepeHnsa cmeLleHui
e [1Na MecCT, 40 KOTOPbIX TPYAHO/HEBO3MOXHO J0oBpaThCs
e OBcnenoBaHMe onacHbIX MECT (MNWU HEMEASIEHHO Nocne Npou3oweaLwmnx codbiTui)
* 13BECTHbIE TOYKN MOTYT HE UMETb NPU3M

A
g—

MSP Rapid ™ Copyright 2011 '



Cepus Topcon IS

Cepusa SOKKIA NET

Cepusa SOKKIA SX Cepusa Topcon PS
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TaxeomeTpbl A1 MOHUTOPUHIA - XapPaKTePUCTUKMH

MU3mepeHune paccrosHum

NETO5AX

NET1AX

YrnoBble uamepeHus

ToyHOCTb

0.5"

MNneHka (0.5+1ppm x D )Mm (1+1ppm x D )mm
ToyHOCTb Mpu3ma (0.8 +1ppm x D )Mm (1+1ppm x D )Mm
Be3 npusmsbl (1+1ppm x D )Mm (2+1ppm x D )Mm
MneHka 200m 300m
danbHoOCTb ( Anpg:li\h:; 3500m 3500m
Be3 npusmbl 100m 400m
Pa3pelweHue gucnnesn 0.01mm 0.1Mmm

1ll

Pa3pelweHune gucnnesn

HanbHomep

Mbine u Bnarosawura

| |
s
=

0.1"/0.5"

NasepHbIn gnop (KpacHbIN,
690HM)

0.1"/0.5"

NazepHbin anopa (KpacHbIN, 690HM)

IP64

IP64

MSP Rapid ™
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TaxeomeTpbl A1 MOHUTOPUHIA - XapPaKTePUCTUKMN

SX-101T PS-101A
MNMneHka
(500m) (2+2ppmx D )mm (2+2ppmxD)mm
Mpuama
ToyHOoCTb (APO1AR) (1.5+2 ppm x D )mm (1.5+2 ppm x D )mm
Be3 npusmebl
(200m) (2+2ppmx D )mm (2+2ppmxD)mm
MNneHka
(RS90N-K) 500m 500m
JanbHOCTb Mpusma
(APO1AR) 6000m 6000m
Be3 npusmsbl 1000m 1000m
PaspeweHue gucnnes 0.1Mm 0.1mMm
YrnoBble uamepeHus
To4yHOCTb 1” 1™
PaspeweHue gucnnes 0.5”/1” 0.5”/1”

Tun

Mbine v BNnarosawmra

INa3sepHbIn Ao (KpacHbIN,
690HMm)

OanbHomep

Na3sepHbIn auop (kpacHbIN, 690HM)

IP65

IP65
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CneumanbHbIVN anropuTm aBTOHaBep,eva

v/ OdbdeKkTUBEH Npu U3MepeHnmn 3akpenneHHbIX ToYeK npu
MOHUTOPUHIe cMmelleHnn/aecdopmaymi.

V ﬂpM HaXoX4JeHWUN HECKOJIbKUX MNMPU3M B MNMorsie 3peHnd

BblOpaHa byaet onmxkanwas K NnepekpecTbio CETKU HUTEN.

OB6bIYHbBIM anropmuTM BbINOSTHAET CpaBHEHME

PACCTOSAHMSA OO0 NMPU3Mbl U pasmepa Npu3mbl

MSP Rapid ™

Copyright 2012



#w» TOPCON

Cneuwaanbm anropuTtm aBToHaBegeHuUsA
BNET
ABTOMaTU4yecKoe HaBefeHne Ha
npuamy, GnmxanLlyto K
VamepsieTca npeasapuTenibHO nepeKkpecTbio CETKN HUTen 6e3
N3BeCTHad npusma BNUAHUA OPYTrUX NPU3M.

w\\'\\\\‘\ \Yi 3 \

Ewe ogHa npusma B nosne 4
3peHus, brnnskas K &

NHCTPYMEHTY

mOObIYHbIN aNTOPUTM HaBEAEHUS Ha NPU3MY
HaseneHne Ha npuamy nvxanwyto K npubopy,
OoTpakeHue OT KOTOPOW CUNbHee

MSP Rapid ™ Copyright 2012 '
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[MakeT nporpamm MSP RAPID ™ ADMS
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MSP
RAPID™
StarPro

RAPID™
DataChecker
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Kak 3To paﬁoTaeT

MY S ’=

*YcTaHOBKa Ha KoMMbloTepe Ha obbekTe unn B ocpuce
*MOHUTOPUHTI NO pacnncaHuto
MSP RAPID *YnpasneHue TaxeomeTtpamu cepum NET

PC *Cbop/pesepBHOE KOMMPOBaHME N3MEPEHHBIX AaHHbIX

*YcTaHOBKa Ha OPMCHOM KOMMbIOTEPE UM cepBepe

*dunbTpauns AaHHbIX (YCTPaHEHME KNITOXMUX» OAHHbIX)

MSP RAPID

«dunsTpauma gaHHbIX nepea obpaboTkon B Rapid StarPro

DataChecker

«*OTObpaxeHne To4yek Ha rpagmke
*YctaHoBka K nnu cepsepe

. “«OnoBelleHne, ecrnv JaHHble NpeBbIaT
*ABTOMOWCK AaHHbIX B yKa3aHHOW nanke

MSP RAPID P 3ajaHHble npeaernbl

StarPro *KoHBepTauns aaHHeIX U3 ".rpd B *.txt *OTnpaBka coobuieHnn no SMS/e-mail

MSP Rapid ™ Copyright 2012 '



|V|OHI/ITOpI/IHF Ha MecTe M B odouce
— rrocossmg oo |

S o

UPS CPU

RAPID SiteComs

RAPO SeCmme
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Total Station .
Device Converter

RAPID ADMS Network Diagram (1 Oncell/1Nport)

MSP Rapid ™
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MOHUTOPUHI Oe3 KoMnbloTEpa C
nomvmowbo MSP RAPID™ On-Board

lNMpoctoe B ucnonb3osaHuun NO aAns KpaTKOCPOUHLIX HabnAeHUN

I MSP Rapid ™ Copyright 2012 '



OCHOBH ble BO3MO)KHOCTVI

1. MO npepHa3sHa4vyeHo ansa taxeomeTpoB NET/SRX/SX/PS/QS/IS

2. bbicTpas ycTaHOBKa, NpocToTa B paboTe, caMocToAATeNIbHasi nporpaMmma

3. PacnosHaBaHue MmHOXecTBa Leneu / ABToOHaBegeHue

4. 3aceyka n opueHTUpoOBaHME NOAAEPKMBAKT TOYHOCTL HAONOAEHNUN/NOBTOPAEMOCTb
5. bBbICTpbIN 2D CKaH 1 NpeaB. perucrpauns Touek (Tonbko ana cepum NET-AX)

6. Wmnopt koopauHat/HabnogaeMbiX TOYEK, KaK UCXOOHbIX

7. Pexnmbl MOHUTOpUHra: OgnHouHbin/UHTepBan/HenpepbiBHbLIN

8. Pa3nunyHble uenun AN MOHUTOPUHra (NPU3M, NIEHOK, 6e30Tpax.) B O4HOM NPOEKTe

9. [lNpocmoTp cCMeLLeHNN KaXXa0Uu TOYKU OTHOCUTESTbHO MCXOAHbIX 3HAa4YEeHUN

0. BbixoaHble dhannbl

1. PenyumpoBaHHble AaHHble

——v——2D 3D BEBUA(rOTOBEIX OITsT OO PatoOTRM)

MSP Rapid ™ Copyright 2012 '
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Pabouun npouecc

Hactpouka
napameTpoB
MOHUTOPUHIa

Mpoun3BoacTBO OTobpaxeHune
pesynbrarta

BbiBOA CospaHune

MOHUTOPUHra OaHHbIX oT4eTOB

MSP Rapid ™ Copyright 2012 '
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T ,

o[Co3naHue npoekTa . I'onmx//mmgpeme Ha Npn3Mb
| HacTpoiika eanHuL, KOOpAMHAT, KOHCTaHT * CMeHa kpyra §
| HacTpoiika cbeMku (LMKNoB HabnoaeHnn) * ViamepeHvie paccTosiHWiA
o| LInknibl (MHTEpBar, OAMHOYHbIN, HEMPEepPbIBHBbIN) * YcTaHoBka “0” rop. kpyra
» BknioyeHue ueneykasatens

[ RAPID On-Board
BkrnitoyeHo
\AKTMBALIMA HACTPOEK = AKKYyMynsaTop
OS99 MOHUTOPUHra ] . 0
e BbiknoyeHo A i 3 ' Tpaxarerb
AKTnBayma
npeablayLwmnx HacTPoekK Enable
[Mownck
-$ ’ ' YpoBeHb
o [loGaBrieHune ncx. Touek IFeziiriinie rietitatiEr |
o/ IMNopT (haiina koopamHaTt = Lindppsl/
o/ IMNOpT UCX. TOYEK CumBonbl
| [lo6aB./nepenm./yganeHve
o/ [lpoBepka/HacTponka KnaeuaTypa
o| BbICTPBIN CKaH 2D
License

MSP Rapid ™ Copyright 2012 '



[MporpammMHoOe obecneyvyeHue
MSP Rapid StarPro Lite

MHCprMeHT an4a co3gaHunAa NpocCTbiX OTHETOB
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RAPID StarPro Lite
Fle Toos Help

i A

Data Files
= L3 Pr

o
% 57N - oycle )

P sthL- oycles

Data File Content

| project Settings

Y pata riies

] Reports

RAPID StarPro Lite

Fie  Tools Help

LB e

Input Files

Size| Type

(2 STNT_PROJ_T1-4ug2011_Cyele_T.1pd 228KB APD File
[ STN1_PROJ_T1-Aug 2011 _Cyce_217d 240K8  RPD File
[ STNT_PROJ_12:0ug:2011_Cycle_11pd 2418 RPD Fie
[ STN1_PRO._12Aug2011_Cyecle 21 ol 241K8 RPD Fie
[ STNT_PROL_ 12002 166K8 RPD Fie

R 22002t E 114KR_APN Fie

BaseE Base N Base AL Easting Notthing

00012075 299989902 100.7301 00012075 239933904
00008430 299978885 100.7297 00006438 239978885
299980633 300005046 100.7469 299980833 300005046
299975082 299994024 100.7290 299975081 239994024

0 MHCTPYMEHT IS CO3aHHUST OTYETOB

IHo3BoJasier NPOCMATPUBATDH

coopannbie nporpammoid RAPID OnBoard

Reports

Data Files

= LY Projects
Y porserT
N Far
X PrOJ

Cycle Station Filename.
Cycled  STNI STN1_PROJ_23-4ug-2011_Cycle_4 dat
Cycle5  STNI STN1_PROJ_23Aug2011_Cycle_5.dat

Generated Reports

' Daily Profile

PROJ
12:8ug-11 Start
) 1240911 End

Cycle Profile

| PROJ
ql 12:Aug-11 Start
| 12:4ug-11 End

History Report

i@x\ FROJ
1 12Aug11 Start
" gl 12-Aug-11 End

JaHHbIE,

0 Co3maer TpH THHA OTYETOB ISl MCXOTHBIX
JAHHBIX (IHEBHOU, HUKJIMYECCKUN U aPXUBHbIN)

0 B oT4yeTax 0TOOpaKaOTCS CMelIeHHS TOYEK

MSP Rapid ™

Copyright 2012



\a"‘%

3

OT4yeTbl MSP Rapld StarPro L|te

0 CoenaB KNK MbiLLbIO Ha JAaHHbIX UMW NOACBETMB AaHHble, MOXXHO BbIOpaTh TUM oT4YeTa
0519 CO30aHUs:

< [1HeBHOM
< Linknuyeckui
% ApXMBHbIN

Q0 OHeBHOM
i T
18-Feb-11 4 0.0 0.0 0.0 2.4 2.0 0.0
5 0.0 0.0 0.0 2.4 2.0 0.0
6 0.0 0.0 0.0 2.4 2.0 0.0
7 0.0 0.0 0.0 2.4 2.0 0.0 -
18-Feb-11 0.0 0.0 0.0 2.4 2.0 0.0
Max(+Ve) . 0.0 0.0 0.0 . 2.0 0.0
Min(-Ve) 0.0 0.0 0.0 00 00 00 0.0

MSP Rapid ™ Copyright 2012 '
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OT4yeTbl MSP Rapid StarProthe

QUuknnyeckun
18-Feb-11 4 0.0 0.0 0.0 2.4 2.0 0.0
5 0.0 0.0 0.0 2.4 2.0 0.0
6 0.0 0.0 0.0 24 2.0 0.0
7 0.0 0.0 0.0 24 2.0 0.0

LApPXUBHbIN

18-Feb-11)  14:45 0.0 0.0 0.0 24 20 0.0
14:45 0.0 0.0 0.0 24 20 0.0
14:45 0.0 0.0 0.0 24 20 0.0
14:45 0.0 0.0 0.0 24 20 0.0

MSP Rapid ™ Copyright 2012 '
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- Mpumep -
MoHuTopuHr gedopmaummu B CuHranype
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CTpouTen bCTBO XeNe3HbIX nopor

TpaHCNOpPTHbLIE JINHUK [nuHa Crartyc

North South and East West 89.4 km Pabotaet

(MRT)

Bukit Panjang (LRT) 7.8 KM Pabotaet

Punggol and Sengkang (LRT) | 20.6 km Pabotaet

Konbuesasa (MRT) 33.3 KM bBrinska kK 3aBepLieHuio
N YacTU4YHO paboTaer

LlentpanebHaa (MRT) 3.4 KM bBrinska kK 3aBepLieHuo
N YacTU4YHO paboTaer

Bukit Timah and Eastern 36.6 KM B npouecce

Region (MRT) CTpouTenbLCTBa

O6Lwas anvHa NuHKMM (Nog 3emMnemn n Ha NOBEPXHOCTH) : 191.1 KM

MSP Rapid ™

Copyright 2012
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(] |Singapore Downtown Line MRT Mup |
Due for completion 2018

w1 SnOeo Hots Page
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KoHTpaKT Ha MOHI/ITOpI/IHF B TOHHEnNE

B
Fowamen Ly

Singapore Downtown Line MRT Mup
Due for completion 2018 —
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KOHTpaKT Ha MOHI/ITOpVIHF I'IO,EI,3eMHOl/I CTaHUun Marina Bay

———————— ) - l : || sa-;{-"] reten
_Jj[_] Singapore Downtown Line MRT Mup £ "'""":' [P L7 ol
Ll .
iJ Due for completion 2018 J
LJ
| SimCico Home Page - xiah

o
T

- \\
¥ * C901 MRT Overun Tunnel
a‘(‘:’* i et M g b Ve oo OPUIT Tomumen - L
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KOHTpaKT Ha MOHI/ITOpI/IHF MOCTa

*&\‘3‘

C ﬂu sw. Downtown Line MRT Ml’ 4 Teraeen by ' : EI Samme '.‘]‘%_)f'i’._'ql
) | Due for completion 2018

" SmOeo Hote Page
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PROPOSED PIER MONITORING AT TBM RECEIVING SHAFT FOR CONTRACT 905
DOWNNTOWN LINE 1 SHEARS BRIDGE
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