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INSTALLATION CONTROL STANDARD VALUE INSTALLATION CONTROL STANDARD VALUE
0SV No. | LOGATION LEC Allowable Action 0SV No. | LOGATION LEC Allowable Action
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1~5 diaphragm LEC Value less than 0.057(deg) [1/1000] less than 0.191(deg) [1/300] 0.191(deg) [1/300] or more 6~9 kingpost Pocket Value less than 0.1(deg) less than 0.2(deg) 0.2(deg) or more
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%3) “Alarm Level”lZ8iE# L= 5813, EHICHEATEI Z BRI D,
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03 ——— kR onTe, ZOBOT —XITL
025 amonieel valon 30 ELTWHIEORERWEEZ D,
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T o2
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%015
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5
E 01
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date

0SV Dukuh Atas(Pocket)-Slope 11/13 A2 L 7= 72D D2 H
” —— LD, EDHkDEAITRERLINIIT
025 alert level Blue->Yellow a: E - .( l/ \ z) 7L: y) ﬁ:ﬁ % 71_£ l/ \ }: % %—
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_ l “ LEZD,
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(8)

B

HIE Sz 7 — % 76 LEIS/Pocket DENMEIRDL, BRIEICHBEIZ/eh o7 LB 2 D, 1EEB OB
XV DR AL TA, Ziudhii T2 X 52Tk W ORI, ZO%OT — X3
HELTNDZEENDL, FHUIARA  MZBWTEREREBIIA LR 5T,

Flo. LTFDZ L LT OMANREZR ATb &R 5,

9)

T — Z OE L OFHAKE RO £ & o 2 BIMIENE B & CTEME L T\ o2 Enh, HEEIRY
PRI L THEfiF ST,

REHENEMTH o220, B E I X 2R EILME W EE 2D, £72, 2015/12/16
(ZEHAIT — & B O R 2 Sl L7-FF, OB ~OBRE R ZHLEL T2 Z &b,
LEIS/Pocket ZfiHT 2 Z L2k 0 ZRFHNN T2 2 E~OHEMPHELNTND LEL
77

it

PR

T

ARIOHEFEZE LT OSV Hifi o8k 22t 512H 72 L FOFEPREL LTERZ DN D,

1)

2)

3)

AR EIZR T 5 I

TEZEENREICHN S ETREDRBINTLE S 2 b, RESIKICED Y BUENREL L-, #

fif LCLESEIRE LTTR2EENEZHND,

a) BUHEENBESZ 707 (90 ECHEISNDBER Y 77 L Rie ) A Z ALEITHD 5 7
FUF) TholzZ b, REREDETEOMBIC L 8 TTREMLN S 5,

b) KiK%E 7 Z TN LTT —Z BT S0, Bl LT VWE SICRET D,

YT 4 U TICBET D HEIAE

fhf - REZHRT D720 D, HEERO TG EDMBARE LTz,

TSR, REEEZITORE, Y a 2B~ FRALICITEN H 5 Z L, Av— iR
PIREDORMEHTE D LR,

BIEREAA v TFORHIN, ~A FTARIFAN—=THELTLE I ERHIDPODENTLE D,
—REER P~ — =Tt D), o935 ERNE,

T —Z LT PC D OS ITEMF LAWK E L TH— I F LT 4 XL DA v H—T = A
AuBH L TNDD, BEMEAEIRIE T 272D 0 Y 7 RS0,
T=HWEEZTA T LVATITW, T—FIEZ LB 7 U7 S0 EFRIEER R,

e BRI B 5 FE

FORITOASBRAE L CENICRERT T = v 75— RPEEL- L & #HE, REDSUT
wRIVEEEDFHIRA > FORE EEEW L, BT X E0RELAE U, BEAROE
IR F = v 7 kkeE ERT 2 MEA LRV Ooa—F—RRIC L 5% EE R 54
ENRH D,

flifH LT 52 R6(AA), RO3B(AAA) & L~ AMME 23 E N2 &2 | A H BB oD F
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Hgs & OFENGITEB X HUNERD D, ﬁ%%ﬁk%@@ﬁ:owf IR EE L 2 D,
FBHEHIZ B E L& &, ANy 7 U —I2 K 2 EIREHS b1 25T, A OB E %
DI THRERD D,

A LT F—~ v bOFRRITEBIEEFRKISO860 DIt~ T b D TH L, HEHER—I /L
FRICHHIE LTeH A LT —~y MIEETE D X Z2ERIEMED M B35,
LEIS/Pocket (&7 ¥ — 4 1B01 LR L BERIZ Lo TR IBREA R T,

RO EIREFC T —DEET B 72D DRI
T

B, 7077 AOXINIERETLTED .,
NET A VRGBS RAE T TIE,

BRI & D

THE— 7))

B3.18 TH—BMx KR

4) T — b MREEIZe TV BT 5 FEIE
LEIS/Pocket 73 MiJzdHll), [0 BT 252 MEERB DT OIZ, EEOFEHIZ,
FEEOME, FEINTWD AN, LoaoZ ot 21782 FR%E &= LIEEBICHT
BERERBAER L2 XD LERND D,

5) T Ot
SBORER & LT, @ EESH 28 RIFENZ W TIFIEN:, HEEmOAFHOm L2 X5
VERD D,
Bil& LT

a) SMEIERIC X 5 FHUSIH DT &

b) P GRIE 2 @ T AR RS PR R oD R 1

¢) T —HEUNRE, AREZH S RO TEINT & SR

d) FHUER, REAICK DT OFER 7 +—~ v OB OB
MEWEZDBND,
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3.2.3 E Mt 0SV Al

Z DD OSV 5HHl & LT, OSV No.7 (LEIS/Pocket) & [RIfEICEHWT, SEaxpizh—L L
TH 72 SOP (Single Observation Point) #ffiZ 24T L7z, SOP O#E&X %A [X 3.19 IZR~7,

BAROBIFEL, FREPTUCHE 3em, B 8em DOHIAFRE L, xfad 2 HiHEEED 7 Z — /3 K (5em
WRDOBEEAT A ) DEUTBD O ZBLIE L 0 el Lz (K 3.20 38, RIC, HEFOMER L7256
ZiE, BULE DI D I T — " FRRERTE RVIRIE L 72 2,

R 27 410 AR S 11 A RO 1 7 A BICB W CE BB 217V 5 BN & 85Ik
DT =N\ REMRBTE o, PRIPUCZENIZ 202 & SRR T & 7o, AFEIL, BUALE D BRE
S5O0, FHIHMIZ KL > T LV IK=a 2 M Tiii5 72 OSV Rk LT EE X DD,

D2 B!
Example
ns
1B * Prepare a mirror with diameter of 5mm.
TR
T . ns ¢ Stand at 1.59m away from the mirror so that
/// you can see a full reflected image of an object
- A which is 14.3m away.

¢ Then, if the mirror rotates as much as
n=(D1+D2)/ID1 0.1degree, you'll lose its image completely
from the mirror.
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3.3 OSVEAIZAW:-RE=EE
3.3.1 HERELEICHEFTS0VEHAZRAN-REEEDEYH

SRR LEICHT 5 OSV 3HIA AV 7 2B FIL, 2010 412 Y K- F U —A br 7=—X2
OHYFRIE TSI BT TEAS AL, (K321 2M) A~ FEICHT 5 0SV fHllz v
FEAEET Y s ML JICA BRI L LTEASI, A v KD A FaBUBCHT 2 R RE I Lo
FHOT Y ey hE UTER Sz, OSV Fhilias &t FESEY) K ONEBRO BERHEE 1= 72
L, ZeEEOMN &R,

3.21 AV KREIZEITHO0VEBZRAWN-RLER (T)—* NOIERS)

3.3.2 ¥ ANE RIBFITEITEERDLELEE

T v MRT OBIGICE W TORRERIEH T, BRD =2 87 7 2 —PHNTW A iE#H %1
ALTWD, ¥ER EEICBWTHAROLZLFHRRH A AT 2 FIXMER <. 2 i npcBiic
RIBEIEDDNHEE 72> TL b,

REMHZB N T, 1ERORLEREZHE L 5>, OSV FHllZ AW 2EHEMAET 52 LT
KU —BOLZEEHON LN RIAD D LT L, AMRT BUIGIZEA LT,

3.3.3 REEER

BHUZBW T, G INCEemEsFE Lz, £F O~y Fa2a—¥F—ThboH T v L ¥
MRT AftO~Fx—TV vy — Rz v=7lar s o o 77— XZEMH L T\ % Jakarta
MRT Construction Management Consultants D= V=TI ZLEHE G v I/ A T7 I —T 4
VI ERFER LU, ftWnWT, @ar b T 7 2 —Zxf LCiE, OSV FHllE W ZaEFIZ OV THEA
FHELCHLLIOICary b I 74— Oy =728 L TREFHIZOWVWTOHAS %
FhE LTz, N 6OEEEHCM TIREIOM TEHZH Y550 — /Lo =712 OSV FHHlic
ONWTOLEMEREFE LTz, ERO~Q@DLZEEHOMME K L amE =25 LTiE, JICA
F—LRHEE RV HAE  WESEERL WD, (M3.22~[X3.24 M)

22



B3.22 Xy OATI—T42T (x¥hILEZMIIZT)

®3.23 CvAILEMRIRVIAVYILT AT TIL—TIcxT 2REHFEES

3.2 AV IV EA—DIVVZTICHT HAREHEERR

ZD%, 2V 8T 7 X —OREEHETEIMEINC OSV GHHllZ W= Z a8 a0 ) vy &
BL, e — I VORREREMLEN R L oo TORME(EBICK L COREMESE M LT, =
OB BICKT 2 L2 E 211 B OEERTOfILAFI A L BIZ—RIO~_— X TEfE S i,
(4 3.25 M)
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X3.25 BHMERBIHT S OSVEHRZAV-RE2BER

MHBRFEIE L TREHEEE Ky LTHEMT S 2 it RER EEICBONTOREEH 42 EHiT+ 5
ECEHERKRA L FTHDH, o AFEBITR A ANBRDY BRE W, BAeHEESMFE L Tl
BarBERDLZEPNETH D, REMFIZEBWNTIE, @il LR R Ol 2FIH L TEERICH L TLEE
HMEEAEM LD, BARETDICEES RS ENNE R TH D, £7-. RJIJICA 7=
7 MRET LTChH, HE TIZA% 2 L BT Tk SN o720, BERBICHT 52400
BEA—HNE V=T OREHEFIC L o THEM LT 2 2 EBNMATHDH ATV N
Fef L7z 3 22 H L. W12 OSV ZHUIEAN K O L 2EHFIEOBEL STHICB W TEML TV D,

F7z. OSV FHUZ A JAMT 272 DICZ BN E BHUIHRE L T\ 5D, RESFERIT LHFBIGIC
B = V=T REREBICH LTEMT 2 Z ERERNTH 208, THERBICB T 2 ZaEHE Kk
DFHAIZHEH>THH I TDICELER»D bR D L) ICEROKRE SORBEMEDEE LT
%, RIRHCEREENET VT THEBRGOKINC L RERAY — %25 E L CEmzX -7 (X 3.26,
X 3.27 &),

®3.26 ZEFR (RHBHFTHED
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®3.21 REKRRE2— (FXEBERN)

KL L JAMT D018, "7 by b 2Rk UBIRE RN L TLREFIZ OV TER
EHEEZK>TNWD, AN 7Ly MIABRBEFH T e =7 M OSVEBLZEAT H7-00OHNE
BELTHRATE D LB Sh TS, (X3.28 M)

3.28 SxALBOND/NARLTLY b
3.3.4 EHIR

A > FENZEBWTORER . OSV FHllZ2 FIW 7o 28 B 4 8 4 2 72 O (2 ke EE Rk o0 S 34
HThD, L, JICA AN EAE TR Z KT 5D TlEe, 2 M7 7 ¥ —DRLEH
F—ANERE 2o TR A Ehi T 50BN H D (K 3.29 M), JICA F—LA0DHIREL,
FIHabErENRTIY b T2 X —DREFHTF — LD RO FIEE 2 /B L EMICE > T\ 5,

3.29 JICAF—LEREEBTF—LEDITLEDE
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LRSI 10 A 17 B/FH% 3 WL 0 B S Nz, T 3 RIS T L 7 T A BUCERE L 7= OSV 47
B ABEICAETREICL T THCREEL TV AIEER L T V=T 2 2Bl S €5 M TH 5.
(ESEB D= 7 ZHET B TDIT., B 57 U ] AR ERATIC 2244825 K (R JICA F— LD EE %
R ST, BT A EEROBEICH o7 (M 3.30 BR), BEEEEINIH EORM a7 F 0
Wi L HE S T30 | 2B OS5 M LR L7 R B OMER % £ L=, £/, ZO%BHICT
FRMBEEEN LT, OSV 3 ANV Z2E RO MAMELH-> T\, (1331 2R

X 3.30 wESFIFRF

3 .31 HHEIREOEERATLEREBERDERTF

BEHESIRRRTIC 2> b T 7 X —DREFEET — LN LH A LU OEHEITRZ SN, A LU EIES
FTZET, LV OMEEERECHICHHECTE DAY v FR3®H 503, OSV FHIl O TH L Tl
2R b, A LUERET TR D1EEN L < 725 & OSV il Z W22 Bz dh T L
FOMBNH Y, ABEEINFRIZIB VN TIX OSV O Z R L CTREZTH A LU 263 nWs 77
YRR LT,

BEEERII IR A L —AZF M SN TB YD AR JICA 7'r ¥ =7 hDO5ET % b B FERHEE 23
OSV L& 2 W CTLERERAFEMT 2 Z LITHREIRNZ L 2R LT,
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3.3.5 OSVEHRIZAW-Z2EB~ORERVEE

FROZEA OSV il IR EE LEICBWTEZRAEH LM ESELIDICANTH D EELEIND,
TR OSVEED YL, RNy NMEEBIZOWTIL, A= 7V TREFENHS THY | &L %
BIXNEWVIRERH DN, BEEFET H2OOIIRNRTEL< . BN TORRESCH D WIGATClE, &2
FIZBNTEEZHHET 22 EDHE LW BRESIT OSV M OBIUICE W T WERLETHA D,

BEEERIRICBI L C, JICAF— L2 LD babEaENT, 2 N7 7 X —OREERT — L)kt
D FMEEZAER L EMIZE->TWD, 5%, 22 M7 77— 35l & k& OSV iHllZ VW T&
REREGET T H#HTh L, BUROLZLERIEHZINE - BEICEFTLTETH D,

Flo. BEIIMRICa L NI 72— REREFEML, OSV EELY AL LDarExr—Tg
VIRLETHD EDEEND ST, 4% 0 OSVEEOHRIZHENT, 4 L OEALKEBRFO
HE LT DHZET, FHIESRZ R UET 2 HEREBE LEEL TN D,

AEF%E Lz OSV #E1Zay b7 7 4 —OBMEHIIEFIC LY, TOFEEV vy H¥ MRT 7’1
P/ FORMTHB TEA SN TETH D, 72, LVFEEZmD S -0OMMO%R L Tay
k7 7 & —RIZ D THEBGREE T O M AR T 5,

A ¥ FEIZBWTIE, 2011 FICABREETH LTV — A b el THEIC OSV FHllE v =%
LEHNIICATrY xr e LTEMS L, ERICKD T 2 —XZEBNTAMLERIC Ay 7 A
SNTEEFALHL (H3.32 2H)

2%
S

DELHI METRO RAIL CORPORATION LIMITED

FREQUENCY OF MONITORING

a) Suffcient time shall be allowed between installaion of instruments and commencerment of -
relevant site activities o enable a reliable set of base readings to be established. These
time scales are to be agreed with the Employers’ Representative,

b) Al instruments shall be connected to data logging equipment where possible so that

measurements can be taken on a continuous 24 hours basis. Data shall be accessible via
computers in the Employers’ Representative site offices. An alam system shall be

incorporated into the computer network, with the alam being activated i gauge

exced the d trigger or allowable yilges In addition to that, the excavation
works for Mandi House Station shall be monitored by apiplying On Site Visualization (0SV)
monitoring.

t) Reports of montoring results shall be submitied to the Engineer wnthln 24 hours. A -
detaled graphical presentation of historicel values of monitoring shall be subritied on a

DMRGRCA5Noiume 4(Outing Design Speci ica, Foundations and Tunnel 2 5

DELHI METRO RAIL CORPORATION LTD,
5th Fladr, A-Wing, Metro Bhawan, Fire Brigade Lane,
Barakhamba Road, New Delhi -110 001

[3.32 TU—*+ODAFELE (0SVEHRIDEHRERS &1k

X INVEMRTAR ETy Ra—F—{Zx LT, AV v =7 Ml L CTEMTOOSVEHIA
AW Z BB OBMMEL R LT, 4%, Iffsivd ¥y 1V ZMRT W) LHFITkF U CAFLERS
IZARy 7 & LTHEAZRT Z & TERBG OB L& AREINOE REEIZEN L Z & &
Do ALY NTF—LHIZEDANEFEHO R 7 FBERR S, TOHRTar bF 7 % —miTo
Recommendation & L COSVEHAIZ W e ZRE B2 HEE T 5, BARRNTIIAFLEBIER O BRE T
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OSVEHHIZ W2 Z R E BRI DWW T AALEFIERRICR D a v & U R B HERE L TH 50, ALL
EHH D O Employment RequirementsN TOFLRIZEIT %, Employment Requirements|(Z Frik 3
5Z&T, ZELEaLy b 72— 30T LRREEHOTZOOSVEHIZEANT 2 ZRERHAT S,
A RIJICAZRAETEA L7 OSVEH s ibE 2t 2 5 60 . BITEEN TOSVEHABEZR 2 ER L T 5 i
TERITEMIADEE N 52 6ND Z LIl D, £, A7 u =7 MIBWTEM LB
Wt FT 2T HIMEETHEY Y ILVIMRT 70V 27 hA~OHFHBAD N— RV %K
{THZLENRTED,

BERLEEIZCBW L, Z2FHEIBREINANLTH D, Z0HEZEE 2 T Employment
Requirements|Z5tib S5 2 & T, ZEEFHA LD O OFMFE ANFZEN T B, LA REL
EEHNEMEINDBG~ERBEL T ZEREE LW AR OHTER T LE O S E 28 U
T VY ANVIMRT 7 ==X 2720 Tl KRR & L THORERESR EEIZRSWTHRZEEHD
T D DEATFEANZ RGN D Z L <IRB L TW GBI & FEHid 2,
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3.4 F7U—LriRE

OSV EHlllggssax &%, OSV OF|H HLREBRECEDONRMER D=0, B TE/EEE 35
%’ﬂLT/&—bﬁﬁ%ﬁoko&k ﬁm$@1~5mcsv RIEFNCT2EMTchH Y EHH
FIH 6~18 1L OSV HERICH T HEMFHTH D,

#£3.5 IRBEXBIZHNTEIT7oy— MER
BEIE
1 | REHLBIZSMLEEZEXHBEM?

2 |EMERLY, EHICEEBLEZEIEHEZMN?

3 | HBLE-BENERICH -2 ENHEIMN?

4 | EDESGEEMN? - 5%
- FORIEG

5 | RENDRLEHEHET+HHM?

6 |OSVOBEHZM>TWLNESM?
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OSVDXZER-CENHEMN?

EDKLVDEETREZEAHEMN?

RERICENEDLLIDER-CENHEIM?

10

BAZDLLIDIFZERL TSN DM ?

11

OSVDERFFRZRLTLNSAN?

12

OSVAFRDHZEICEDNETHE?
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13

0SSV DERERZRLTLNEMN?

14

OSVAEBDZEICEHRETHE?

15

0SV DFBIEERZRLTLNEMN?

16

OSV N FEBDHZEICEDIRNETEIL?

17

SV IFZEEBEEICEMFERS 1 ?

18

0V FS&MDTOD Y MERALEESIAN

BWEBSH?
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3.33 7 ri— rRERR

6 D TOSVDOHEHMZH > TWAHH? ] 1IZx LT, Yes 7 46%. No 2’ 54% & No 2 Yes = |
[Fl>TWBN, 7D TOSVONE R ENRHDH0? | TiX Yes 2% 66%. No 23 34% & Yes 73
No % EFl->TW%, Ziuk, OSV & W) AHRORAE IR NS, K TLEZEHLTNDHENIR
LD EEBEZ NS, o, M 9D MMEFEPIZENREDLIOE R ENH D2 ] ITx LT,
Yes 78 20% & Hiviz, ZiuE, EH 10 FElZ72 5 & OSV @ Pocket 2378, ¥, & & sl L CIT 2 BfE
ERE RO Thd B2 bNDH, ZOEEMEIX. LEC IZIFR 517 Pocket 721 IZAEL D6 D
Thh, SBREARTRERTH D,

A 11~16 (X, 3% 10 T MaREb 2 DIIMEER L TV 01005032 ) Ik L, Yes L&
ZTNEEB O NG OSV 23R EmOERE & ém“%ﬁ%ﬁ%%ﬂb\fﬁ D, HENRTHGOEKLE &
HAREATENL, R TE TV, BEEIZHOWTIE, BOERIZIZIERH TE TVDHR, L HEXITH)
IZOWNWTIERRREA DB bz, Lol FREAIZDONT \ﬁ%%ﬁ%ﬁofmk:k%%@\
FTCIEEZ LD TR 5 LT & TV e,

MO 17, 18 TiE, EBXZ OSV Z Bl TR L CW/EEB O 9 FIDL E2d TOSV 13224 HEIC
B (SO Tar s MCEALZIEI BREWEREY | EEXTERY, \/www MRT DO
BHZBWTEH OSV 2 VW ZeEITACholz L b s,

ZOM, THEZTTRSEBHT IO LT LY, TOSV 2% E L TWHDIX, HITFHTHY
B TEONTWDIEERIR, HIF TVEL T THOLNER WO T, N TOEMEZH EHThb
MBHEIITLTHRLY REDERLH T,
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3.5 ®XIF—RUERTR

ARHEEITIBW T b BEREANG KEE LT 5 %, S5ITIE OSV sz R L, ¥+ /L% MRT
TORY AT Z, MOER THETOHEF, Z LT, HARDOFHHEIRCFHI > A 7 A2V TR
ZATo7c, BIF—1F, 2015 4 12 A 15 HICBfE L. JICA 1 & FR U7 HHEHOMNMKE., ¥v
HINHE MRT D7 Y=l b~ Y% —0 Allan K& LU, Vv BV X BRI BOFRGRE . Eiliig
A7 TRRBERE. Yy v MRT @R CEIK xR 8R40 4B M LT, £ FDOA M
EFRERER L 0 SIMAGER S -T2, ARHICBW T TREZHMATELTRINEEL o7z, L
LAY RA N fEFEMEEOEF LY HAKD T LEY T —va v 2E T 5 TETH D,
Flo, A IF—IREFEFIC S, B L TS FHIBERR = U 7 IS TIER R m 2 72 S, Sz
%< OF 2 D OSVIZXT HEREBF LT & Bbild,

E3.34 £x+—7JnJ3L
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JICA DN EAREPO DI A |
TMERFECTESHICBNTOYR— 2950, TOEXRTHIIBIT S L2 2o T

FRICHZGRE S L TIA TR Y  AFEIBO T LWEZREAEINC LY ZoEOERIZED S

ANDLEEHR LICHoRND e, ZLTIOFIRNEREHTE5 2 L2 8L TV, |

Tx HNVE MRT D Allan KD A b

TOSV Hiffiic k 22z, ¥ v v MRT ~E AL TH 5 WBIRE SIS LT
Do FANAHED 2 HITHFRZETHES N OSV I F—I2BL, Bz & bR DHEID
BALTUELWE S TZHIR N EA SN2 2950 LD, )

3.3 JICAC¥hLE MERE

B13.36 v AJL% MRT Allan PM
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3.3 2+ —-&E&FE

3.38 O0SVHH=ERESR

A IF—OpFE LT, OSV iHlllz Hn 22BN T, Yy Wv¥ MRT 2O %
B oo, ¥ HNH MRT 72—RX2~DANy 7 A4V ERIELTWD, £/, REMFTIER L
Va— b A—E O LTHEER LT, MEA~OE LRES ST TN FETH Y, FrRMMEE
RBUTHDLA L RET — A X 3= A ha TIRBUERN &2 Eii L T\ 5,

OSV Z#NA+% HP 2B\ T, &I F—#%I2 5,000 L EORBENRH V. KME&LEICH L TE
OWEZz I LIRS O Z BB L T\ D, £io, B I =RV ¥ Vv Z OFE )RR ER
25 OSV FHllZ W ZEEHICET AL E T —oa v BEHBLTHRLWEDEFE RS -7,
ZOFEFFEITIN U T2016 41 A 15 HICT VB 2FEid 2 TE CTH o720, BHANZY ¥ WX T
TEaNH) T VLB AT E D ASBT Yy IV E A OBSERA LTI LB EE T HI L &
ol
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F4E RELCRZE

On-Site Visualization ® =t 7 MIHSL T=F Y V72 FEfi+5 2 L CLERIBOLZLEH
ZLOBOLAUUICIH L B, EER, ar Ay b i LER, EON KL o lofii o
=TT RUA L NEEET DL EBITETH D,

ARIO7r Y= FTiE, OSV (ZBE T % 4EE DB R-CHGHE M ICE L TR ICBRO H D43
EEMBEBNRBIMULIZZ LT, A REATT THIDTEMT 2D OSV A HWeE=4 1 VN EFITE
TU, TR alsl ENTELLEEZTCND, LLERL, EEOALS VAR L— 3 %0,
OSV EEMNGHIE IND LA - fERIGEROZITIY i, £722nEE0 LIRS OREE RO L
ME L VHEERRLOICL TN O OFERH L Z L bHL N E o T,

FNHOEFIILLFO®Y Th b,

ISUE Ak I Y

<THE >

T—HEFHHUL, TOEDLNTZBEEIC L > TLE - fERICBET 2 REBE ORI L > TRRT D
OSV #EIIZORE T L1z, ML SNDBFOMEE, EEOIERICHNERLV—F D2 | fikk
ENTT—2EEINT D EXIIHBEREERENRED LN TWD, 21D OVEEITIEMIZ I S
FIUEZR 220N, ATREZRRBR D fEEDOWNEN Y 7T, FE LT W ENEE LV, ZHICITE
MEMT A~ — N7 4 VR R LT =4 A V2 —T = — 2GR T 5728 LT BUROME
¥N—F ol —E, ENTILIRETHDLZ Lo T,

<EBE>

EEN—TF oW T OIS R FIREAER L, BHZER LEL T/ UvnviZonTT 74—
P—EANTE ARG EIMD Z & T, COERTHLRBITIEATX 2, (K41, K42 BH) 2
NERH A LY =725 E AR 3 BT, BUMERFEER & OREEIINETH D, OSV Has D L
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Strain gauge (1system(line))

Strain gauge + LEC + LED Rope need 200V power supply (Direct)

LED Rope

Power control unit
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L LED Rope L
Power control unit Strain gage
\ /
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H-pile . |:’/|

\

/

LED Rope — - <+— LEC
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Outline
Tilt Meter(3system(line))

OHAL_BId Real time  4set
@wall Real time 2set
A Manual 2set

Connection (HAL)

HAL pointl HAL point2 HAL point3 HAL point4
Tilt Meter LEC Tilt Meter LEC Tilt Meter LEC Tilt Meter LEC
EL-31 EL-31 EL-31 EL-31
Measurement House
USB Converter — PC Tilt Meter
= 4core cable
= Bcore cable <+— LEC
Pile Wall pointl point2
Tilt Meter LEC Tilt Meter LEC
EL-31 EL-31
Single(BSNL) Manual
Tilt Meter LEC Tilt Meter LEC
EL-31 EL-31
v v
SD card SD card
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Monitoring room

RS232C transmission cable

| PC H Data converter |

RS485 communications(one-wire)

RS485 communications, power supply (2 wires)

LEC-II

1 LEC-II LEC-II
[ (ID=00) (ID=01)
Power supply
adopter
DC24V | Sensor | | Sensor |
Exterior
luminarie
AC100/200V

Monitoring room

RS232C transmission cable

LECI
(Data Logger and Light Emitting) E)

Total
8 to 10 set

Power supply
Adopter
DC24V

Input supply
+12V(from LEC)

¥

Cable 6core

AC100/200V

Sensor Total

——(

Power supply
adopter
DC24V

AC100/200V

LECI
(Data Logger and Light Emitting)

¥

Input supply

+12V(from LEC)

1
1
1
I Cable 6core
1
1

1
Sensor

(ID=99)

Sensor
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8t0 10 set
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2010, New Delhi, India

“Special Assistance for Project Implementation (SAPI) applying t
monitoring method by On Site Visualization at Delhi Metro
construction sites” was conducted successfully, funded by JICA. The
0SV monitoring was conducted at the selected sites of Phase Il Delhi
Metro construction project. The primary goal of employing the
monitoring by OSV at a construction site is to improve safety
awareness both of workers and citizens so that an advanced safer
working environment with, hopefully, zero actident could be built.
The questionnaires confirmed that the proposed method was well
accepted by workers, residents, and engineers in India.

2011, Bangalore, India

“Special Assistance for Project Implementation (SAPI) applying On Site
Visualization and Dust Monitoring at Bangalore Metro construction
sites” was conducted successfully, funded by JICA. Japanese made OS5V
devices were jointly used with Indian made sensors to confirm
compatibility. The monitoring was an overall success; however, there
was an incident of a possible soil-mass collapse, suggesting that cost
required to install sufficient number of OSV sensors be reduced so
that wider area could be monitored.

2013, Vietnam

A medium-scale low-cost OSV monitoring was
conducted to successfully monitor rock slope
deformation sensitive to heavy rain.

2006~ present, Japan

The new scheme “On-5ite Visualization” proposed by Professor 5. Akutagawa of Kobe
University, Japan, is for monitoring safety for arbitrary structures encountered during
construction or service time of infrastructures whereby so-called Light Emitting
Sensors are used as the key technology. Employment of the new leads to better
understanding of what is going on for the monitored structures, faster detection of
abnormalities, quicker reactions to minimize further structural damages, and
realization of safer working and living environment for workers and citizens.
Monitoring based on OS5V has been applied to more than 50 sites in Japan, as of July

(*) These photos are light emitting sensors of various kinds used in the OSV.

-y

201x, Hanoi, Vietham

Execution of OS5V monitoring is specified in the tender
document for upcoming Hanoi Metro Line-2 where
construction of stations and tunnels are expected to be in
very soft ground. Strategic planning of OSV monitoring is
required.

3

2010, Philippines

A small scale O5V monitoring was conducted
§ in an underground powerhouse water

tunnel.

a safty by using Phase 182 methods with
ith given budget
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ANNEX -3 Certificate of handover



Att: Mr. Naoki ANDO
Chief Representative
JI1CA Indonesia Office

CERTIFICATE OF HANDOVER

Collaboration Program Title: COLLABORATION PROGRAM WITH THE PRIVATE
SECTOR FOR DISSEMINATING JAPANESE TECHNOLOGY FOR PROGRAM
FOR CONSTRUCTION SAFETY IMPROVEMENT APPLYING OSV
MONITORING AT JAKARTA MRT PROJECT

In accordance with article I1-2 of the Minutes of Meeting signed 10% September
2015, this is to certify that the equipment in the attached list for the Collaboration
Program with the Private Sector for Disseminating Japanese Technolo.gy for
Program for Construction Safety Improvement applying OSV monitoring at Jakarta
MRT Project was handed over from JICA to PT Mass Rapid Transit Jakarta on
18tk December 2015.

PT Mass Rapid Transit Jakarta will ensure proper and effective operation and
maintenance of the equipment.

JICA Indonesia Office discharges all responsibilities at the time of handing over the
equipment.

Jakarta, 18t December, 2015

9 T ihahas s M

Mr. Atsushi Takahashi Mr. Allan Tandiono
Team Leader Project Manager, PMU Division
JICA Survey Team PT Mass Rapid Transit Jakarta

{Attachment: Equipment List)
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(Attachment)

Equipment List
No. Item Description Quantity Date of Handover
1 LEC Light Emitting Convertor II 5 18t December, 2015
Inclination Sensor
2 LEIS/Pocket Light Emitting Inclination Sensor 5 18t December, 2015
/Pocket version
3
4
5
6
i
8
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ANNEX 5 Opinion Survey on OSV



: . Rt : 2MRT Project
Japan International Corparation Agency, October to December, 2015

Opinion Survey on OSV for Site Engineers/Officers/Scientists, December 15, 2015

Surveyor’s name:

1. About yourself vi) Do you think that an accident could be avoided if large
i) Name: number of OSV sensors are installed? Yes/No
i} Sex: Male/Female vii)  If Yes, how many OSV sensors would you like to install if
iii}y Age: there is no budget problem?
iv} Educationat Qualifications:
a. Bachelor viii)  Would you recommend your friends to use OSV devices
b.  Master at their construction sites, too?
c. Ph.D.

2. Your work Experience (in years)

i} How long have you been working in construction Your free opinions are weicome?
industry? years

iij Have you experienced serious accidents at your
construction site? Yes/No

If yes, describe it.

iii) Do you think current safety management routine at your
construction sufficient? Yes/No
If No, what more do you think is necessary?

3. About On-Site Visualization {OSV)

i) Provided that you have heard the introduction talks on
the On-Site Visualization, do you now understand the
meanings of color (blue, yellow and red}? Yes/No

i) How often have you seen the lights emitted from the
0S5V sensors in the last 3 months?

a. Rarely
b.  Sometime
c. Often
d.  Very Often
iii)  Have you seen the “Changes of Calor” during the work?:
Yes/No

iv) Do you know which actions are required based on
Change of Color? Yes/No

v) If OSV devices are to be improved, how would you like to
make them better?

Page 1of1
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. ng 1 - y RT.Project

i % E . 4 ol JEETI i = ey
Japan International Corporation Agency, October to December, 2015

QOpinion Survey on OSV for Site Engineers/Officers/Scientists, December 15" 2015

Nama Surveyor:

1. Tentang dirianda:

i} Nama vi}  Apakah anda pikir bahwa kecelakanan dapat dihindarkan
ii) Jenis Kelamin: Pria/Wanita jika Sensor QSV di pasang lebih banyak?
iy Umur: Ya/Tidak
v} Pendidikan; vii) Jika Ya, Berapa hanyak sensor OSV yang akan anda
a. Sarjana pasang jika tidak ada masalah dalam anggrannya?
h. PascaSarjana
c. Doktor viii} Apakah anda akan memberi rekomendasikan ke teman
anda untuk menggunakan peralatan OSv di lokasi
2. Pengalaman kerja (dalam tahun) konstruksi nya?
i} Berapa {ama anda kerja di bidang konstruksi ?
tahun
ii) Have you Apakah anda pernah mengalami kecelakaan
vang serius dilokasi konstruksi ?  Ya/Tidak Apa pendapat anda mengenai OSV?

Jika iya, jelaskan

iii}  Apakah menurut anda kegiatan manajemen keselamatan
yang rutin sudah cukup di lokasi konstruksi? Ya/Tidak
Jika Tidak, Apalagi yang sangat diperiukan?

3. Tentang On-Site Visualization (OSV)

i) Tunjukan apakah anda pernah diperkenalkan mengenai
On-Site Visualization, Apakah anda mengerti mengenai
warna (biru, kuning, dan merah Ya/Tidak

ii} Berapa sering anda melihat lampu yang dipancarkan dari
sensor OSV selama 3 bufan??

a. Tidak Pernah
b. Kadang-kadang
c. Sering
d. Sangat Sering
i)  Apakah anda pernah mealihat perubahan warna selama

bekerja ?: Ya/Tidak
iv) Apakzh anda tahu tindakan apa yang dibutuhkan
berdasarkan perubahan warna? Ya/Tidak

v) Jika peralatan OSY akan iebih ditingkatkan, apa yang
akan anda lakukan untuk membuatnya jadi lebih baik?

Page 1of1l
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SET B: Opinion Survey on OSYV for Workers

Name of the Surveyor:

Location of the Survey: - Date of Survey Time

1. Personal Details

i) Name: e Sex: Male/Female

it} Ager------mm-memee- in years
it Subject (F4FE¥H)
2.  Working Experience (in years)
i} Total work experience: (a) at construction site---------- (b) other workg--------==--mmmmn-
3. Safety Experience (Historic/No OSV Case )
i) Have you ever under gone safety training program? :(a) Never (b) Sometimes (¢) Often (d)Very often
R EBH LR bR D7)
i) How often have you faced/seen safety incident problem during working al construction site?:
(FlgE RO, FRICERLZZ 2 @H002)

{a) Never (b) Some times (¢) Often (d) Very often

A) If you have faced/seen any safety issues (provide the following information)
Have you seen any accidenlt or injury al your working site ? (a} Yes (b) No
(Al NEPERIC G2 Edheh?)

Il yes, provide the following Information (&L 3 A Sl 2 )

Pagelof2

A5-3



B) If you were not faced/seen any problem, provide the following Information
++ Do you think current safely conirol measures are enough?:  {a) Yes (by No
(BLEDLERTIRE 1537 2)
4. On-Site Visualization (OSV) Experience

i} Do you understand the purpose of OSV method?: (a) Yes (b) No
(OSVORIEH T DH72)

ii) Have you observed light emitting sensors during the work?: (a) Yes (b) No
(OSVONERIE T EREL?)

= I Yes, how ofien did you chieck them in a day: (a} Rarely (b) Some times (¢} Often {(d) Very ofien

(EDCH ORI TR ZLAH570:7)

111} Have you seen the “Changes of Color” during the work?: (a) Yes (b} No
(fhmic ARE D L0 R EBED M)

iv) Do you undersiand which actions are required based on Change of Color? ( a) Yes (b) No
(P EDLOEMEERL T2 00507 )

If yes, provided meaning of cach color pancl and counter measures/ actions are required

(a) Blue color:  Mcaning - Actions
(b) Green Color: Meaning ------------- Actions
(¢) Red color: Meaning -------==- ===~ ACHONg---== ===

v) Do you agree this OSV Monitoring method will change your attitude and safety conscious 7 (a) Yes (b) No
(OSV (XL REBIC AT LD 7 2)
vi) Will you recommend OSV monitoring method for other /Fulure Meiro consiructions?: (a) Yes (b)No

(OSV T4 8O o g MO LEHARWEE 0 2)

Page 2 of 2
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1 | About yourself

* Educational Qualifications

= Bachelor = Master Ph.D.

2 | Your work Experience

= Have you experienced serious accidents at your

construction site?

No
92%

= Yes No

= If yes, describe it

* worker got material falling from

crane

» worker fall down from the top of

tower

« felt down from bridge

* Do you think current safety management routine

at your construction sufficient?

No
38%

= Yes Ne
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About On-Site Visualization (OSV)

* Provided that you have heard the introduction
talks on the On-Site Visualization, do you now
understand the meanings of color (blue, yellow

and red)?

No
15%

mYes = No

* How often have you seen the lights emitted from
the OSV sensors in the last 3 months?

Very Often
16%

m Rarely ®Sometime = Often = Very Often

+ Have you seen the “Changes of Color” during the
work?

B

= Yes = No

No
78%

+ Do you know which actions are required based on
Change of Color?

=Yes = No

+ If OSV devices are to be improved, how would you
like to make them better?

+ The Lamp color more visible

+ Connect to sound to warning all

workers on fast

« If necessary connect to speaker as

announcement

- Lifetime battery
+ easy calibration process
+ early warning for sudden accident

+ increase OSV quantity
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+ Do you think that an accident could be avoided if
large number of OSV sensors are installed?

mYes = No = NA

« If Yes, how many OSV sensors would you like to

* as much as possible
install if there is no budget problem? P

- all locations

+ on the dangerous place in certain
distance based on civil design

+ adjust to site construction

+ every work area

+ Would you recommend your friends to use OSV
devices at their construction sites, too?

= Yes

Free opinion
* Very effective to give early warning and understandable
* Very good and need to develop more and implementing in many projects
* Simple and understand
* new innovation
* High commitment to safety
* very good
 very good and important for underground construction workers or bridge retaining
wall which have high risk
* OSV very useful and important for tunnel construction because OSV will maintain
safety for the workers
* good technology to be implementing in Indonesia
* OSV required in construction site to give information for workers to improve working
safety
» OSV is useful for safety in order to identified accident in construction
» OSV is useful equipment for early warning in avoid accident

* Very good to minimize safety risk for workers
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* Need to improve for OSV in durability so it can work in various condition
* OSV required in Construction services as below

a)DAM construction

b)Infrastructure Construction:tunnel,basement/high rise building

* in every project safety is the first,if the OSV can reduce accident so it will very useful
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ANNEX -6 Workshop program



Survey Team cordially invites you to

The Workshop for On-Site Visualization
on Jakarta MRT Project
on 15™ December 2015, 9:00 to 12:00 Onwards
at LENTINY, Mczzaninc Floor, The AKMANI HOTEL (+62-21 31905335),
JI. KH. Wahid Hasyim 91, Jakarta

Program of Workshop (Plan)
8:30-9:00  Reccption
9:00-9:15  Opening Speech by MRT Jakarta
9:15-9:30  Kecy notc Spcech by Mr. H. Muraoka, Scnior Representative, JICA
Indoncsia
9:30-10:15  “OSV Project applicd at Jakarta MRT construction site™ by Professor S.
Akutagawa, Kobe University JAPAN
10:15-10:30  Tca Break
10:30-11:15

“Safcty Management used by OSV™ by Dr. R. Abe, Safety Manager of
JICA Survey Team (Oriental Consultants Global, India), JAPAN
11:15-11:45  Introduction of New Technology

(1) Light Emitting Converter by Mr. S. Tanaka {TOA ELMES)

(2) Light Emitting Inclination Sensor by Mr, H. Haga (Akebone Brake
Industry)

(3) G-Flash by M. Hayashi {Enzan Koubou)

11:45-12:00 Closing Speech by Mr. A. Takahashi, Projecct Manager of JICA Survey
Team (KANSO Technos), JAPAN
12:00-

Dispersal

(Poster Session regarding new OSV products by Product Companics at same hotel)
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The Poster Session regarding new OSYV products
by Product Companies

- Light Emitting Converter (LEC)

- Light Emitting Inclination Sensor (LEIS)

« Light State Sensor System / digital version (LS’/digital)
* Railroad car/railcar behavior surveillance device

* G-Flash

* Mirror
Single Observation Point

- Low cost OSV
Mechanical and optical methods for OSV without using electricity

- OSV stop accidents
* OSV table cloth

* OSV member and sensor list
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Attendance list for the Workshop

No. Name Organization Position
1 |Kelvin A. Budiman PT.SARANA JAYA NUSASENTOSA Manager

2 |Yohanes Pramoto ?Osb\Ja):Ja\:hi*Shimizu*\Jaya Konstruksi JV) Deputy Project Manager
3 [Chairudin Tamboyant 0SJ Jv HSE Manager

4  |Kevin Gurawan Z—'IYVO‘IJ(Su—Wika Joint Operation) Site Engineer

5 |Pandu Nopiamd (Ss(il\i’ﬁji;:?otzayashi—Wika—Jaya—Jo) ENV SPY

6 |Leonardo Pangariban SOWJ-JO Use Officer

7 |H.Muraoka JICA Senior Representative

8 |[H.Murata JICA Project Formulation Advisor
9 [D.Oura JICA Representative

10 |M.Morota SMCC-HK JO Deputy Project Manager
11 |Affi SMCC-HK JO Enviromental

12 |Indra Arya SMCC-HK JO SHE

13 |Vanahar Sahrial SMCC-HK JO SHE

14 [Beny Suhendra SMCC-HK JO SHE Tunnel

15 [Herwanto Budi JMCMC Deputy Project Manager
16 |[Geri Gidaswara 0oCG Business Promotion Dept
17 |Narentom Y 0CG/JMCMC Civil

18 |Andronico Buno Penatan Kota Staff

19 |Rio.A Buno Penatan Kota Biro PKLH

20 |Daniel Buno Penatan Kota Staff

21 |Teddy Buno Penatan Kota Staff

22 |Yoel I()'I{rsa'-r'll:;ir[t):tlion Depertment, Daerah Khusus Ibukota) Staff

23 |Awron Sianipur DISHUB DKI Staff

24 |Jaomro Hadi DISHUB DKI Staff

25 |Allan MRT Jakarta Project Manager

26 |HaryoN I()SZrectorate Infrastructure Ministry of Transpoetation) Staff

27 |AriP DIT Staff

28 |Rudi Daman.L DIT Staff

29 ([Theresia Fajor P DIT Staff

30 [Novita M DISHUB DKI Staf Bajp

31 |Indra G TWJO Eng

32 [Muhanmad Baiquni A TWJO Civil Eng

33 |Radityo.S DISHUB DKI Staff

34 |[Subhan Husyani DISHUB DKI Staff

35 |Widya Paramarta JMCMC Signal Eng

36 |Galuh wati OJKA staf

37 |AAfif Setiawan DIT staf

38 [Suhartono SMCC-HK JO SHE
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