%suf ifz @ LARSEN & TOUBRO WDFE | EM P36

gqiﬁz-uﬂ.'runwﬂhm |
Mo: SLT1GOCGESEMP-18M0A0CSEN'Z0 1913242 Date: 11 Apnl X149

Ta,

FMC-2R

rlental Congutants Global Consortium

{OCG — OCI - NK - MKl = RITES)

Dedicated Fraighl Corddor Corporation Irda Limed {DOFCSIL)
3" Fleor. Preget Maidan, Metra Station Buildmg Comglex,
Mew Dalhj = 110 00, INDIA,

Kand At M. Katgoyuhld Saito
(Frojecl Drector, The Engineer fivw Ermplonar)

Sub : Contract Agreement na. 20SHGRELPh-IVEMP-1G&'SOUTZ-LET daled 31-03-2046 for Cwsign,
Supply, Inslaflation, Tesling and Commigsloning af 2x25kY Overhasd Equipment's, Tiaslion Sub-
slalions. Auxillary Stalong, Switching Siatons, Aulo Transformer Statlens and SCADA Syelem an
Dazigr-Build Lump Sum Pnoa Basls or JNPT — Makarpura (Yadodarah Ssction {Approx. 422 kms)} of
Westamn Dedicated Freighl Corridor {Phase-2) (Contract package EM P-16), EM P-14. - Submlssion
of Contrel Coples of Mathod Statement for foundation, Mast Erection and Grouling

Rwf= 1. BLT1Es Letter Mo, SLT1&/OCGL EMP-1RDADCIGER /20 713155 daled 280302019
2 Englneers Latter Mo L'OCGCIOFCCICMTEMP- 18/ B04/22810 dated SI04020149

Dhaar Sir.,

Furiher 1o the latber under reference Mo, 2 above, we Rereby aubmitting Lhe wighl =eis of Contrpl Copes Tor tha
copmplete set of gocurments of Melthod Statement for foundation, mas! erection and growiing for which NOING has
bawn racaived. And futher to the engineers commenis vide Jetler in reference 2 wa are removed the "Narmal mix
using witume batching -manual mixing el sile® from check list far mast alignment and greail,

Thanking you and 3sswrng you of aur best services at Al imas, we narmaEin.

Yours' Smcerely,
For SOHTZ - LET CONSORTIUM

‘_ji.'.-'-:.:',-" ,:,,_-II:,:L A o
¢ Y| | |* III
fif™ | ] = i L r'g..'l
Y e L
T L L "-\-_\__o—"'-“. /
{Ratnash' K. Srivastava} 'Gﬂ.-’.gqﬂﬁx i

Coantractor's Representative

Lopy ta

- EEMERCANG-Z, OFCCIL

- GPM{South). DFCCILIMunibad)

- AGPMiSouthl, DFSCIWMumbed)
'i%( - ZMT-1 ZMT-2 ZMT-3

Enel:  Eight sats of Contral Copes for kiaihod Statamment for foundallon, rast erection and grouting

Signature Not

Verg?\
Digitattyl sigaed

A BAANTE - LA T Mot wm, oo tareer & Toubes Limeted = Railmey @edvinans, Trpnsponelion drosmechene - 15 LET Cangructije,

BaAtE! SC%ZAL 2 Suiming, Towwre-d, B Fle, 1200, Sefir-afolfure Rood, Niear Savai dhausia Melio Stalion, fomoabog — £22 003, Harsame iy[0a)
16:54:44 4eF V311 29-66d-D500; Fax; #32-T 15-GE1-0793: DL Ly, nterecom

Reason:[ﬁl;S-CRlS
Location Delhi



A sofitz @ L&T M PMC-2R

I T—

0CG CONBORTIUM
a5 . LET Catddaom it e wHiDR
SUBMITTAL
' To . e
Oriantal Cons Uitante Global Congortiym (0CG) | Date: odzo1s
3™ Floor, Pragatl Maldan '
Maire Satlon Building, New Dielhi — 110601 No: SUBM/SLT1E/0CGL/EM P-16/3AQC890

Projeci. ELECTRICAL AND MECHANICAL WORKS, PACKAGE-16 [EMP-15)

Subjec: | Submissfon of Gonlrol Capls of Method Statement for foundalion, Mast Erection and
Jocl | Grouting

Kind Attn_: | Mr. Katsuyuk| Satto (Project Director)

Pleass Mk #nclozed tha following drawings ! desurnants:

B Mo Dezcriphion Drdwing ! Document Mo, | Rev*' | Hy, | at Type Famarks

Control Copees far ke hod

1 Staterent for foundation, | DOC/EMPIG/OAOCIGEN/DRI | 02 B A 1PR + 100
rriaLk ereckicn and grouting

' Thiz revizion supersedes Be pravious rawsion i any, of drawings J tecomentz. Superseded orawings / docurments
shall Be rarmoved from all poile of issue ard 7 o pea.

5. No. Diskribution Qry, | Cat, Type | Ramarks
1 Dr. Sanjay Nayar, GGM/Elac IDFCCIL 1 ] 1PR |
| Category (Cat.|: Type:
A - For Approval B - Az Buill CD-Compact e FD - Floppy Dick PR - Prinis
G - Good for Consiruction |- For Informiation RF - Rupraducinle  S¢ - Soft Copy TR - Tracings
P - Prahminary T - For Tendar Purpags | TC - Submittal Copy Z0 - Zips Desk 3
Yours Sinceraly e
For Sefitz-L&T Consertium PATAT
I||'r|:}_.r" ".".:.'.'l'
[ LB
m.rf K \ L
|I‘)1I A f‘.ll::"h“"ﬂ-\___ __.._:{:‘“b g
b M NWSGR
Rainezh K. Sriyastava

IContractors Reprapsentative)




ﬁ(soiitz @ L&T

A L - LET Consartium

Contractar's Certification:

Sofitz - L&T Consortium
WDFC / ENMP-16 Praject

This certifies 1hal all design has been performed utillzing the skill and care to be axpecled of 3 profess|onally
qualled, compatant and lensed deslgner. expenerted in work of similar nature and scope. This further carilies
Ihat alf waorks relating o the praparation, review, checking and ceniflcaton of design has een verified by us,

For Contractar Sgjitz - LET Consorlum.

Tl ey
Chigl Dreslgn Engleaers

Mzwme: John Hasrouni

Fesilion / Deslgnatson: Chisd Enginearng Managar
/SLT

Crate: 1170420149
Flaca: Faridabad, Haryang

ﬂ'E T
* I | * |

)
45/

.f',,.
I Il'_..|||llI "' "1.-" r"l"-.{"-'-
[
Comntractars .H-Epfe;q'entath.'e
Hame; Rainesh K. Srivastana

Position ¢ Dasignation: Projec
Guwordinator

Crate: 11704120158
Place: Fardabad, Haryana

% Larsen & Fowbrd Limited, RaWeay 560, Vaike Mindscopes aaiiding, Tower ©4° 8 & 9% Fmors
12437, Dolfb] - Mohure Resssd, Megr Soarei Khwaje Metro SEation, Foridobyd = 131003, Haryema



Ardanuy

Design Certificate
Thin Design Certliicata refers to the submisaicn axplained by Fard A, B and C as described bakow,
Part A
«  Submisaion ng, SUBMISLT IE/GCGE/EMP-1 6/DGHEI0 Comprlses it following:

v Deeument’ Drewings; Submiszion of Control Copies of Mathad Staternent for foundetion, Maad
Erectan and Grauting

5. No. D rption Documant Mo, Rew

Corfrgl Coples for Method Statemeant for foundation,

mast erection and grouting DOC/EMFIE/QADL/GEN 023 o

1

Part B

Documents fer which a “Notice of Mo Objecton' has besn issued and which are of relevanca i Lhis
Submission no SUBSMSLT16/0CECIEMP- 16/DCEM S0

Crecumennt;
Technlcal Design Packege Mo.:

Techhical Submission Mo,
Date of lxsum af "Netice of Ho Qhjection™
Part C

MONCHE for the docurmnents mentiored in Part B annexed,

Ardanuy g leia S8 Sl 195 21004 ~New Credli-110076 Aedlar Tol.o #81-11- 26518285 « Fax,; +91-11- 26569185
Hgtl THCe; Eurogra n* 34, Edfficio B.-20003 bagddd, Spaln - Tel, «33.91. 7994500 « Fan + 351,749 4501
Cther HAeps: Barcaiona, Walends, Tevierf, Bructsls and Vlnlus - agomzal et aedary, com « wies, ardisnuymm



Ardanuy

Dresignar'a Sintement:
Wa haraty certify that:

8y The design of the Parmanant Warks / Temporary Works (as applicable), as ilugirated and descnbad in
the documents schadulad in Fan &' bakow, cotmplas with the Employer's Requiremends and Specificationa
requirenents and e centractar's prapasal,

b} An ir-house check has besn undertsken amd compaled lo conlfirm the completeness, sdequracy and
valldity of the desmgn of the Permanent Works | Tampaesry Works (as applicable} as illustrated and
dezcribed mn the docurments scheduled in "Part A’ below:

o Al nacessary and retuired approvala relating 1o the deslgn of the Permanent Works / Temporary Works
(as applicable], as ilustraded and descrbed in M docoments echeduled In *Pad A balow, have been
ohitgingd and copis af uch approvals are annered in Parl O below!

dj Al effects of the degign comprising the submiggion oa the desigr of sdjacent or other parts of e Works
hawe baan fully takan inbe account In 1he desion of those parta.

Signed by "Authonzed Reprasentatve’

7

{For Designer MYs Ardanuy)

Mame; Serqie Rapss Sarmaona
Pusition / Designation: Project Managar
Crate: 11/ 0402015

Ardanuy Ingen s S8 ¢ Cob 148 50LA e Dalhd-5 10016 , [Fdlsr Teds 491 -31-286 10208 « Bpor: + 91-11- 26569206
Hasd Crificy: Eurppy 1° 34, Efifda B 20021 Madrd, Spain = Yo »34,91, 7994500 + Fan: + 3491 73904501
Crthr Cfices: Barecbona, VYalend 2, Tererbo, Bricsel smd Vilnhe - agonolgeandam . oom « s, gad s iy e
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Ehree e BN 063 CoNSORTILM

A Sojity « L&T Consortivm

WDFC Phase-2
Electrical and Mechanical Works
Contract Package-16 (EMP-16)

Method Statement for Foundation, Mast Erection and Grouting

Document No-DOC/EMP-16/QAQC/GEN/023 Rev-2

CONTROL COPY (SET-01)
Contractor: Cliant: Consuliant:
S0JITZ - LAT CONSORTIUM DEDICATED FREIGHT ORIENTAL CONSULTANTS
Railway SBG, Valika Mindscapes Building D/ LIMITED 3 Flocr, Pragati Maidan
Tower ‘A" 3th & 5th Floors 5" Floor, Pragati Maidan Metro Station Building
Matro Station Building Mew Delhi — 110001

1213, Delhi = Mathura Road
MNear Sarai Khawaja Metro Station
Faridabad — 121003, Haryana

MNaw Diedhi — 110001

Designer | Sub-Contractor: ARDANUY INGENIERIA S.A.
Arda“ Head Office: Europa n® 34. Edificio B. 28023 Madrid, Spain
lly Tel, +34.91. 7994500 Fax: +34.91.799.45.01

Delhi Office: C-4/145 5.0.A, New Dalhi- 110016
Tel- #91-11-26518285, Fax.: +91-11-26566286

Corptighd & 201590 arsan £ Toutea Limilsd. Al Rights Reserved. The miomaion contained in this documsnt and any suoparing documenss shal raman the grepaity of
Larsan & Toubro Limbad. B shad mel be used, reprodused o dicicssd o & thrd pary, silheér in whols or in part, withoul the weiten parmission of Laman & Touhns

Limeed. A8 intedectual property fghls o his and supgoning documenis shal §keswse remain with Lessan & Tousod Linded
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DEDICATED FREIGHT CORRIDOR
JNPT-MAKARPURA (VADODARA SECTION)
(APPROX. 422KM) INCLUDING TESTING
AND COMMISSIONING ON DESIGN BUILD
LUMP SUM PRICE BASIS OF (PHASE-2}
OF WESTERN DEDICATED FREIGHT
CORRIDOR
(PACKAGE EMP-16)

METHOD STATEMENT FOR
FOUNDATION , MAST
ERECTION AND GROUTING

CONTROLLED COPY
G‘ﬁ 2 4\
.u l-!-'.~ 6
{Hatneshn ~5F 'u'astaua] 31'"3 L’Jﬁ iShiv Kumar)
Coniracler's Representative For The Erginesr for Employer
{(EMP-16 — Sojitz —LAT Congortium) {PMI-2R)



FMC_EH ORIENTAL CONSULTANTS GLOBAL CONSORTIUM
OCG CONSORTIUM OCG - OCI - NK - NKI-RITES

Froject Mansgemen Conaulianey Services for Conatruction of Western Dedleaicd Fralght Corridar Phasg 3

Letter No. IOCGC/DFCC/ICMT/EMP-16/190421.210 Dated: 05/04/2018

M/s Sojitz-LAT Consortium

C/0 Larsen & Turbo Ltd.

Transportation Infrastructure-IC,

L&T Construction, Vatika Mindscape Building,

Tower &, B Floor, 12/3, Dalhi — Mathura Road,

Mear Sarai Khawaja Matro Statlon, Faridabad - 121003

{Kind Attn: Mr. Ratnesh K. Srivastava, Contractor's Representative)

Sub.: EMP-18: Design, Supply, Instaliation, testing and commissioning of 2X25KV averhead
equipment, Traction Sub-station, Auxikary Stations, Switching Stations, Aute Transformar
Stations and SCADA Systems on design-build lump sum price basis for JNPT-
Makarpura (Vadodara) section (approx. 422 kms) of Western Dedicated Freight Corridor
(Phase-2) — Method Statement for foundation, Mast erection and grouting.

Ref.:1. Contract Agreament No 2015/HOYEL/Ph-IVEMP-18/8/SOJITZ-LAT datad 31.03.2018
Part-2 G5.

2. Contraclor's letter-SLT18/DFCCIL/EMP-18/QAQGC/GEN2018/2255 datad 12.11.2018.
3. ZMT letter No.-L'OCGC/DFCC/ZMT-2/EMP-16/1902/267 datad 04.02.2019,

4, Conlractor's letter~SLT16/DFCCIL/EMP-18/QAQC/GEN/2019/2861 dated 13.02.2018,
5. Engineer's Letter- L'OCGC/DFCC/CMT/EMP-16/1902/21331 dated 25.02.2019

fi. Gontractor's letter-SLT16/DFCCILEMP-16/QACQC/GEN/2018/3032 dated 08.02.2018,
7. Engineer's Letter- OCGC/OFCC/CMT/EMP-16/1802/22327 dated 26.03.2019

8. Confractor's letlar<SLT16/DFCCILEMP-16/QAQC/GEN/2019/3155 dated 28.03.2014.

Dear Sir,

Vide letter under reference (7) above, Contractor has resubmitted the document after
incorporaling compliance to the Engineer's comments conveyed vide ref (7) for “Method
Statement for foundation, mast erection and grouting. The submittad document has been
reviewad by the Engineer and remarks are as under:

“Notice of No Objection” [NONC In terms ol Sub Clause no.1.10.23 of ER (Ref-Part 2:
Employer Hequirement of CA)] is hereby issued to the document No. DOC/EMP-
16/0AQC/GEN/D23 (Rev 2) under relerence (8} above subject to following correction In final
submission of document.

1. It is noted that Contractor has not complied Engineer's commenis vide ref. {5} that

wharever manual mixing is mentioned in the document, shall be removed along with the
ralevant text/data,

Despits Engineer's comments, "Normal mix using volume balching - manual mixing at site”
is still mentioned in 'check list for mast alignment & grout'. It needs to be removead.

Yours sincerely, , .,-:*.'?. : .-f“
£ T
f o X
> N\ I " .-I: } | # |
(Shiv Kumar) | J‘.-!_J?ﬂﬂ..,;xf;
Dy. Project Director g N

For 'The Engineer' of Employer

CC: 1. Mr. Sanjay Nayar (GGMELWC-IVDFCCIL) { j
2. Mr. Rajiv Tyagh CPM {South) 5 CONSORTIUMI
3. Mr. Shyam Singh/CPM {North) - 08|
4. Mr. G.D. Bhagwani'CPM/Vadadara
5. ZMT-1, ZMT-2, ZMT-3
Project Office: Dedicated Freight Corridor Corporation of India Lid.
Jrd Floor, Pragati Maidan, Metro Station Building Complex, New Delhi - 110001, India



{Sﬂﬁﬂ' @ LARSEN & TOUBRO WDFC | EM P-16
Sojitr = LAT Consartom :

Nao: SLT16/0DCGCEMP-16/QAQCIGEN20193155 Date: ZB'" March 2018
Ta,

PMC-2R

Orlantal Consultants Global Consortism

{OCG — OCI - NK - NKI - RITES)

Dedicated Freight Corridor Corporation India Limited (DFCCIL)
3™ Floor, Pragati Maidan, Metro Station Bullding Complec,
Mew Delhi— 110 004, INDIA

Kind Atin.: Mr. Katsuyukl Saito
Project Diractor

Dear Sir,

Sub : Confract Agreement No. 2015HQELPh-IWEMP-168/SONTZ-LAT dated 31.03.18 for
"Design, supply, instaliation, lesting and commissioning of 2X25 KV overnead equipment,
traction sub-stations, swilching stations, auto transformer siations and SCADA system on
design-build lump sum price basia for JNPT-Makarpura{Vadodara) section (approx 422 kms)
of Western dedicated freight corridor (phase-2) (confract package EMP-16)" : EMP16 —
submission of Method Statement for Foundation, Mast Erection and Grouting.

Ref : 1. Contract Agreement no. 201 SIHQVELPh-IVEMP-18/&/S0JTZ-LAT dated 31-03-2016
pari-2 GS.

SLT letter No - SLT16/DFCCILEMP-16/QAQCIGENR2010/2861 Dated 13.2.2010
PMC Latter Mo - LIOCFC/DFCCICMT/EMP-16/1902/21331 Dated 28.2.2010

SLT Latter No - SLT16/DFCCILEMP-16/QAQCIGEN/2019/3032 Dated 0632019

PMC Letier Mo - WOCFC/IDFCC/CMT/EMP-18/1903/22327 Dated 26.3.2018

wWith referance to letler in reference 5, we are resubmitting the Method Statement for Foundation, Mast
Erection and Grouting Incorporating the cbservation given by the Engineer. The datalls of compliance
is attached as engineer's comment summary and resolution tnm (ECS & R3).

hFo b

Slno Description Document Mumber Revislon
Method Statement for Foundation,
1 Mast Eraction and Grouting DOCEMP-1B/QACCIGENGES Ry 2

I wiew of the above, Engineer may kindly arrange to issue NONO to the above Documents
Tharking you and assuring you of our best services af the times,

Yours faithfully,
For Sojitz-L&T Consorium

Ay |

{Ratnesh K. Srivastava)
Contractor's Representative

CC: 1. DFCCIL- GGM Elec T = T T
2. DF':'E:IL‘ mpw Elac/ Mumml . l-l- £ .I.:-II: .;-\..I:: RTILIRA :
3. OCGC - CMT L ATEORIORTIIM
Encl: as above IROLLED COPY - 01/08]

Adddeatn: SOUTTE - L&T Consortium, cho: Laren & Toubre Limited — Aoifwoy Business, Tronsportation infresireeture - IC, L& T Construcrion,
Vatiks - Misdicaps Builing, Towerd, §* Foon, 12/2, Oef-Mathurs Fcod, Megr Sarai Khownjo Meiro Stetion, faridabad — 121 a3,
Hevrpan S0

Tl #90-139-552-0000: Fax: +91-179.662- 0792, Wisbdile; wyep, LESEOC.Opm
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Method Statement for foundation
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DEDICATED FREIIHT CORRIDOR CORPORATICN OF INDHA LIMITED

L sojirz | €p) Lar ’ﬁ‘ PMC-2R

o gty - LAT Comormigm H‘hm’

WDFC PHASE-2
JNPT - MAKARPURA (VADODARA)
PACKAGE-16 (EMP-16)

METHOD STATEMENT FOR FOUNDATION, MAST
ERECTION AND GROUTING

DOCUMENT NO. DOC/EMP-16/QAQC/GEN/023 REV- 3

CONTRACTOR: CLIENT: CONSULTANT:

SONTZ - LAT CONSORTIUM DEDICATED FREIGHT ORIENTAL CONSULTANTS
o Larsen & Toubmo Limited CORRIDOR CORPORATION OF  GLOBAL CONSORTIUM
M Eﬁ :h:m nﬂm Buiding INDIA LIMITED 7 Floar, Fragat Maidan

123, Dalhi — Mathura Raoad ﬂﬂmﬁ Maw Dali = 110001 i

Fardabad = 121003, Hanmana

% Ff‘.“'-n. Vi
L 23-03-19 Vi %/ PKS # sKG | ly
A 2 |
Mama Sign Name Sign Mame | Sign
Rev. Data
Prapared by Rewviewed by Approved by
Copyiget @ 2014 Lamen & Toubes Liviled. Al Flmrusd. Tha alimuiion ontaised in this documart ind iy dOCLITSI. ERall rargln o
Ln-.lmmaﬂuHuum«mw:mmnhmwnmmrummtumnm




WDFC Phasea-2 ! EMP-18

Method statement for foundation, mast

grection & grouting
Revision History
Heaels B Revizion Details
sion s roved
Mo. Date Appw
Clause No. Revision
0o 12-11-2018 - Initial Submission
The doecument has been revised as per our response vide
latter No SLT16/DFCCIL/EMP16/QAQCIGEN/2019/2032
™ 6-03-2018 - DATE: 6.03.2019 against Engineers |etter no,
LOCGC/DFCCILICMT/EMP-16/1902/21231
DATE : 25022019
Tha documaent has baen revised as per our response vide
letier No. SLTA&/DFCCILIEMP1&/QAQCIGEN/2019/3155
02 28 -3-2010 - DATE: 28.03.2018 against Engineers letter na.

LOCGLDFCCILICMT/EMP-16/1003/22327
DATE : 26.03.20119

___ Pocument No.

Diate F"age

DOC/EMP-16/QAQCIGEN/23

28-03-2019 Page 2 of 56




WDFC Phase-2 / EMP-18

Mathnd statement for foundation, mast

eraction & grouting

T
2.

3.
4,
6.

Tabla of Contants

BRIEF DESCRIPTION OF THE PROJECT ...l N A o B e T e v 5

21, T O

B D T DR i s i s s A R R RS T PSR PR
R E R N G e I T e it s M B  WAE R L C b W BB B MO

ROLES AN D R R P S B L T IE . c oo i mmpimsinn b i ook o e SR R AR A LT R R
Bl Profesl Diemokor: o mmrmeimer i i
Bl HeBd Ay i i e B A hhdw b e R AR P
=T N 0 [ =y [ 3= PRSP
Gdi  PECKADE TIVBIEIGETT iooirbrrosinriri s oo o s e s dna s o mb £ S 00 S0 A TSR LA AR B

5.5. Sechon IneCHENge: o e

BE:  GRDECBIITNTUBEN ... ..ot LA b 8 AR kbbb A RS e SIS A B R T T PR

B8 Chief Environmental Dcar (BN Y o i i it e e b e
5.9, Sanlor EnVironmieTilal CHFICEr TSN o i rmrssmmiis st o iieeinsb o etia et e m e ot e oo

B840, in charge lAnT & MIACRINEIY. ... e s e e enrres o ssssaes arress acs sons sessans s smms samssmssesreenses
RESOURCES, EQUIPMENT & MANPOWER REQUIREMENT
6.1, =T T =l o T F o = e R NP SO S LR i Rl A A S P A s R

G2, Materal .. e

B PRI TTINEYE o oo o s 5 50 s s i S 0 K i e o
BELECTIOM O FOR RN T PO TP B o i s s sl i s G L S i b wcd
B CONVENTIONAL FOUMDATION: ..o sossssssssrs sasssemssmss smmssmssasssmes smssarsssmssarssecs samsssess

811, Study of the drawings: ..o

=R - T e T I TR R T . - T Y- T

81.2. Marking of foundation Iosabion:, ..o L L e S e 11

B51.3. VT Ll (W 0 = ] e s e O L S e T

8.1.8. [E]1 gl 7o s e

82 CYLINDERICAL FOUNDATION: ¢.eosoceeecos e soessemssnmss seeseeeeees s 2

814, Anchor foundation( with anchor In-::up] -
B8.1.5.  Anchor foundation] with dward masth ..o e idie b ek b sy

.21, Equipment selection for augering and concrating: ........... i ‘~

B8.2.2. Studyof the approved GFG drawings: .o e s gt
823 Marking the Incation for augering! setting of |::u!|g:5..h"ﬂﬁ .

d.2.4. MAGRGH RO BT & . ot s st e it b R RTIEEEL ot

B.2.5. Concrate mixing, fransportation and placement; ... ..o i

Documeant Mo, Reav.

Cate

Fags

DOC/EMP-16/QAQC/GEN/23 2

28-03-2019

Page 3 of 56




WDFC Phase-2 / EMP-16 Method statement for foundation, mast
erection & grouting

8.2.6. et OT DWW PO BTN, ..o - o vty s s i i s o mm b b rmmiac S B

AT I O i e e S e e

8. MAST ERECTION AND GROUTING: ... ... i i i i i sy sssaia st amstsssassmsbesssbenese, T
2 I 1 -1 g T OSSOSO | :
g.1.1 AL BEACHOE WS CIBTIRL 1o rimsresss s nntsbin e os fembsanbisb i s erf b e st ot it mimrma e 4 B

9.1.2,  Mast arection using Mast Qrabber ..o 18
8.1.3.  Mast erection using crane mounted on tha BFR { Faor the front where track is laid).,...19
9.1.4, Masl erection using triped (for the front where formation Is available) ... 108

e v R T LR 1%
BN e O e . e S e e 20
022  CONCIRENG oo e e en e snmres 20

10.  QUALITY ASSURNACE AND QULAITY CONTROL: ....co i asiicaismsansiisisanbiissaimmerimsrissiassriserias 20
10.1. Excavation of foundation pit: ... 20
102 During casting of foundalion:. ... e s s 20
10.3, During miast @rection and Groubing ..o sis e s 6 eeasssnsoseson 20
11 SAFETY, HEALTH & ENVIRDMBENT: iiocuiiciimnianiississisiiiin e irion oo s itesoivees sivimstroos i
12 INSPECTION AND TEST PLAN FOR CONCRETE WORK L ... smr s o ssmes s s s 22

T | OCG CONSDRTION
Hﬁﬂ_ﬂhﬁﬁ/ NTROLLED COPY-01/08]
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1. BRIEF DESCRIPTION OF THE PROJECT

Ministry of Railways (MOR), Govermment of India has planned 1o construct a High Axle Load
dedicated Freight Corridor (DFC) covering about 3325 km oon two corridors, known as the Eastemn
and Western Corridors.

The Western Corridor is planned from Jawaharial Mehru Portat Mhava Shava (JNPT), Mumbai ta
Tughlakabad | Dadri near Delhi, The Western Corridor of DFC Project covers a length of about
1,480 REM (JMNPT = Ahmadabad - Palanpur = Rewarl — Asacli — Dadri). Western Corridor s
planned to ba implemented in bwo phases. The first phase envisages constructien of aboul 315
REM between Makarpura (Vadodara) and Rewar and second phase is of aboul 585 RKM
consistng of Vadodara-JNPT of about 422 REM and Rewari — Dadri of about 143 REM. This
document deals wilh Makarpura (Vadodara) = JNPT section of 27 phase of ihe Wesiern Corrsdor
only,

FPackage-16 consists of 422 Kms of double line electrified track with 2x25 kV AL, 50 Hz, and
Owerhead Catenary Systam from Vadodara to JNFT running along the axisting Indian Railway
Tracks. The route is o he constructed, capable of operating at 8 maximum train spaed of 100
kmih with an initial axle kad of 25T

Formation and bridge structure are 1o be pravided for 32.5T axle load and track structure for 25T
axle load. Pravisions 1o raise rack and traction structures by 275 mm are considerad,
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The proposed afignment between JNPT - Makarpura is located on east side of existing IR. The
proposed alignment of OFC is passing penerally parallel to the existing IR network babween JMPT-
Makarpura and taking detours to avoid city congestion. Almast 71% of the proposed DFC alignment
passes parailel {o the existing IR network and 29% of the alignment passes through detours,

The complete stretch from Makarpura (Vadodara) to JNPT (422 km) has been divided into threa
seclions, viz. Makarpura (Vadodara) to Sachin of about 131 kms, Sachin to Vaitarana about 186
kms and Vaitarana fo JNPT of about 102 kms.

Section THM TS5 SWS (SP, S5Ps) Milestone
Makarpura (Vadodara) — Sachin 273 z 14 M5-1
i Sachin — Vaitarana 380 3 17 M5-2
Vaitarana = JNPT 237 2 ] o MS5-3

2. PURPOSESCOPE OF WORK :
2.1. Purpose

To establish a procedure fo carry out the foundation (by manual method o mechanized
supanng), mast erection and grouting works in a good workmanship manner and to ensure
higher productivity, Quality & Safety aiming towards zero re-work/ rejection & Mon-

conformities,
2.2, Scope of Work

A)  Digging of earth & marking foundation pit by adopting conventional manual method or by
mechanized auger for corventional or cylindrical foundation respectively,

B}  To cast the conventional or cylindrical foundation leaving a scroll hole for mast erection.

C)  Erect the lraction mast in the scroll pit and grout the mast by maintaining suilable reverse

deflection as per design,
3. REFEREMCE DOCUMEMT:

3.1, Projact Qualily Assurance Plan — DOC/EMP-18/PLNG/OTHOM Rev. 01
3.2. Contract Agreement — Vol. [l (Particular specification).
3.3. Environmental Social Management FPlan,
3.4, Site Quality Assurance plan = DOC/EMP-168/QACQC/GENODY Rev 5
3.5. Approved EHS Management Plan & EHS Work Procedure Plan.

4. ABBREVIATIONS:

List of frequent used abbreviations in this document are tabulated below:

5. No Abbraviation | Expansion

1. DHE Crvarhead equipment

2. LOP Layout Plan

3. Cel Cross Sectional Details

4. RRY Road cumn rail vehicle ]

a. BFR Bogie Flat for Rails T A

6. GFC Good for consiruction TV Y
T FBEM Foundation Bending moment [ = Yol

8 | CAPO Chief accident prevention officer w | | g
8 QA Qualily assurance s ]Sy

0. |ac Quality control AT AV
. G SAPD Senior Accident Prevention Officar e oy

12. IR Indian Railways i

13. CEMND Chief Environmental afficer YTV T MY

14 SENO . Senior Environmantal Officer LAT CanehpT

15. SHO | Safety Health officer 7 Sy
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5. ROLES AND RESPOSNSIBILITIES:
51. Project Director:

6.1.1. Owerall in charge of execution of praject design, planning and execution of work,

5.1.2. Responsible for monitoring the entire process of design, constrecbon and axecubion
of foundation, masi erection and grouting works al site with due adherence of safety
& quality.

5.2. Head Quality

5.2.1. Plamn & maonitors the overall quslity of the work carried out at site. Ensure all required
A Infrastructure is well in place, all measuring & flestng eguipment aré duly
calibrated.

522 Monitors implementation of all reguirements as per confract and project qualily
azsurance plan during the exacution of the work,

523, Direcls quality personnel In accordance with the site requirement.

5.2.4, Analyzing the observations of sile recordings and report the same to project directar
and mitigation of non-conformities if any as per relevant control procedures.

5.3. QC Engineer

531, Identify material sources and conduct malerials test and ensure conformily as per
relevant ITF.

53.2. Conduel routine tests on materials & workmanship as per ITP for conformance and
maintain records.

5.3.3. Ensure thal lests are performed as per ITP and values are as per acceptance limit.

5.2.4. Maintain {he records of all the laboratory fests.

5.3.5. Verihing the level of the foundation and displacement from the measurements of the
auta level and dial gauge arangement respeactively.

5.4, Package manager;

541, Wil be respansible for planning and execution of day i day aclivities in ling with
conlraciual reguiraments.

542, Wil be responsible for ensunng work being camed as per epproved method
slatementz and GFC drawings.

£.4.3. Wil be responsible for maonitoring of progress of site activities.

4.4, Wil be responsible for implementing Quality confral and qualily assurance process
and procedures in execulion aclivilies in close co-prdination with site quality ieam

4.5 Wil be responsible for corecling any defects and deficiencies in he erection
activities in accordance with specification/nomms and communicating the remedial
acton with guality cordrol and quality assurance team.

5.4.6. Responsibie for ensuring safety of man, machine by adhering to all safety narms.

5.5. Section in-charge:
5.5.1. Reports to the project manager and co-ordinates with the Engineer for day to day

activities

5.5.2. Vasts the overall responsibilily for construction work and site work activities al section
lewel

5.5.3. Responsible for carrying out work with approved maethod statement and GFC
drawings.

E.54. Implamantation of safety and qualily proceduras.

555 Documentation of all process related reporis as per PQAP requirements, T&chrucal g—
gpecifications and Enginesar's insiruction. =

5.5.8. Ensure thal all the workmen engaged under him are properly frained & ner-a""- L :‘
undergone site SHE induction before assigning Em:,.r task at construclion site. | e g

1.
EMP.168 "| g B |

|
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5.68. Site engineer;

58.1.
5.6.2.

583
5.64.
5.65
5.6.6

5.6.7,

Reporis to the section in-charge.

Responsible for execution of foundation, mast erection and grouting of mast as
described in this method statermant and along with QC engineer maintain the
construction racord,

Carrying out work only with approved method statement and GFC drawing.

RFI submission as per the system according to the activities planned.

Co-ordinates and execute the work related to other agencies like, concrote plant,
arranging all consbruction refated material, tools & tackles, curing of foundation ete,
Linderstand and follow the applicable SHE requirements, ensure hazard/ aspect
identificatian and risk! impact assessmant Is done lor the work.

Give pep talk on SHE requirements to the workmen under him,

E.7. SHE Director:

L iy
HT2,

5.T.3
5,74

b.7.5.
5.7.8.
b.T. ¥,

5.7.8,

Farmulate SHE Policy, SHE Plan, SHMoP, ESMP, ESMeP, HIV |/ AIDS Manual,
SHE Objectives & Targats and seek top management approval.

Feaview and approve SHE Plan (Processes, Procadures, Waork Instructions, and
Programs).

Evolves PPEs Guidelines and implemant it

Provide guidelines / assistance in implemenation of SHE Plan, SHMoP, ESMP,
ESMaF, HIV / AlIDS Manual, SHE Objectives & Targets,

Prepare & review HIRAC (Hazard ldentification Risk Assessment and Control)
redated to various activities.

Determines, assesses and report SHE Performance Indicators including compliance
with statulory requirements.

Routine and surprise SHE Audits & SHE Inspeclions al work sies and
recommended corrective and preventive actions.

Prepare Training modules related to various work activities & conduct the awareness
training programs among ihe amployess including sub-contractor's employeas.
Coordinates and interacts with the Employer / Engineer or his representatives and
External Agencies on various SHE matters and implementing the same at work
sites.

. Plan & organize SHE avents | campaigns for creating SHE awareness among the

employees incleding sub-contractor's employees & workman,

. Capacity for buitding of SHE Team for safe execution of the project.
. 8HE Director acts as Secretary of Project SHE Committes and prepared & submit

varous SHE reports to the Employer’ Engineer, as per their requiremant.

. Respansible for giving directions and coordinating with execution team for multiple

SHE obligatory requirements refated various work activities to be implemented & for
safe execution at work sltes,

58, Chief Environmental Officer (CEND):

ereclion & grouting

5.8.1. Responsible for implementation of Environmenial & Social Managemaent Plan

5.8.2. Conduct Environmental management / HIV AIDS prevention program for Employees
! Workars.

5.8.3. Prepare and implement 'Ervironmental Aspect & Impact’ register for critical aclivities
af the project.

5.8.4. Investigates incidents impacting Environmental and Soclal aspects of the project and
recommends for corrective actions, Parlicipate regulary in Menthly SHE committes
meatings.

5.8.5. Organize campaigns and awareness program 1o promode Environmenial & Sociad
Managemeant Plan in the projact,

5.86. Day-to-day environmental management, supervision and monitoring  of
anvironmental related work activities and authority to stop work activity, if non-
compliance is observed., - 4 C-E |6

. ~;-."-£_'-" :"\ BETCO _|"H| TILI
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ST

5.8.8
589

Ensure Enwvironmental legal compliance (If required Environmental consent |
permission related to Batching Plan, DG set and Bore well from concerned authority
{ SPCB IMoEF) and its compliance as and when required,

Conduct Environmental & Social Management audit and inspection. Compiying with
Employer / Engineer's observaltions & issues redated 1o various work siles.
Conducting training on environmental Aspects and modules as a part of training

pragram.

5.9. Senior Environmental Officer [SEQ):

581, Ensure effective implementation of ESMP, ESMcP at site laval,

6582  Coordinating and monitoring Envirenmential management at work sites,

583  Conducting work sites Environmental inspectons at regular intervals.

594  Comphang with Employer and Engineer's observalions & issues refaled o his work
sites.

595  Conducting training on emdronmental Aspects & Impacts and modules as a part of
training program.

5956, Assisling CEND in preparation of ESMP, ESMoP and other inspection forms.

287, Coordinating with Package managers, site in-charges io make sure that the
Envirenmental Management Plan is baing effectivaly implementad al work sides,

8.8.8  Kesping records of sde inspections, audit reports and correspondence (related to
his sita).

599 Submigsion of all inspeclion records, monitoring reporis o CENO at regular
intarvals.

5.910, Parlicipate regularly in Monthly SHE committes mestings

5811, Implementing the corrective & prevantive actions for the non-compliance, if
chserved al sites

5812 Conducling regular meetings with GENO far implementation of Ervirenmental
Managemeni Plan and moniforing activities.

5013, Conduct Ervironmental management / HIV AIDS prevention program among the
employees [ workmen,

5914, Prapare and implement 'Environmental Aspect & Impac! register for critical
activities af the project.

5915 Investigates incidents impacting Environmental and Social aspecls of the project
ard recommends for corrective actions

5.9.16. Organiza campaigns and awarenass program to promote Erviconmental & Social
Management Plan in the project.

5.9.17. Ensure Environmental legal compliance [F required Environmental conseni /
permission related to Batching Plan, DG set and Bore well from concemead
authority / SPCE /MoEF) and its compliance as and whan required.

5818 Conduct Envircnmental & Soclal Management audit and inspection,

5.8.12, Keeping record of tree plantation done at work sies.

5.10. In charge plant & machinary

5.10.1. Responsible for healthy working conditions of machinery and eguipmant N Y

5,10.2. Issues fitness certificate for machinery and equipmant, e ra "‘-'.'-‘.l"';-

5.10.3.Cverall management of heavy equipment, plants and vehicles. [y : Y,

5.10.4. Ensure mobilization of equipment according to the mobilization piar. S ;

6. RESOURCES, EQUIPMENT & MANPOWER REQUIREMENT: Lo A5/

6.1. Manpowaer: 80 _T‘;f’
A Site In charga -1 Mo -
B. Sile engineer [ supervizor -1 Mo C-EMP- 16
C. Quality engineser | supervisor — 1 Ma I_Laf 8] LI%
D. Safely engineer / supervisor - 1 No H OCGE CON S i)
E. Skilled workers — as per site requirsment NTROLLED COPY -01/
F. Un skilled workers = as per site requirement

Above manpower requirement s indicative. This may change as per the site candition
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6.2. Material:

Quantity of concrete shall be as per requirement
Scroll box = as per foundation design drawing
Shuttering material — &5 per requirement

Masl = Type and quaniity as per approved drawings
Grouting clamp — as per reguirement

Wooden wedges — as per requirement

Spirt level - 3 no

Tools and tackles — as per requirament

Anchor loop — as per requirement

I. Cruantity of concrete mantioned as “as per requiremeant” shall be calculated from
approved GFC drawing and approved valume chart

.  Quantity of other required material mentioned “as per requirement” shall be
calculated from approved GFC drawing.

6.3. Equipment:
Falliowing eguipment may be used at vanous locations as per requirement;

~IGTMmMono P

I Augering machine— 1 No
ii. Baiching plant /RMB00-1 No
fii,  Transit miver — 1 No
v,  Crane for mast erection = 1 Mo
v.  Concrete vibrator — 1 Mo + 1 no standby
Wi Sling wire rope = of reguired sizes and quantity
wil. Total station — 1 Mo
wiil Auto Level = 1 Mo
Above list of equipment is Indicative. This may change as per the site requirement during
aclual execution af work or new innovative plant & machinery may be used in-order to faster
progress of project execition in a belter and efficient way.

7. WORK PROGRAM:

Work program for site construction of foundation, mast erection & grouting shall be as per
avaitability of formation / Track frorm CTP-11, 12 & 13 contractor

8. SELECTION OF FOUMDATION TYPE:;
Selection of foundation shall be as per GFC drawing.

The type of foundation among cenventional as per RDSO or cylindrical type shall be finalized
by the contractor's designer for any particular location in line with the type of fronts e.g. Rail
Irack alreaady laid, formaton with ballast or withouwt baltas]

The following clauses detai the procedure to be followed during the casting of foundation
usirg conventicnal and [ or cylindrical medhods:

o Coreentional foundation
e Cylindrical foundation

B.1. CONVENTIONAL FOUNDATION: D

Sequenca of works for conventional foundation shall be as under: =) . ;
A, Study of the drawings ", 1]
B. Markirg of foundation location L IJ !
C. Excavation of foundation pit \ __,}_ . .{:5

D. Casting of foundation
The details of above siages are described hereunder: e

Document Ma. Raw. Data Page )
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B.1.1.5tudy of the drawings:

8.1.11

8112

Ensure that all the drawings eg. Layout plan (LOP), cross sectional details (Z350)
and volume chart for the foundation are duly & clearly approved by Engineer in
code NOMNO and "Good for construction” (GFE) by the design department over and
gbowa the Enginear's approval.

The approved coples of all the necessary drawings, documents etc, shall be
studied by the site siaff. These documents shall be read in conjunclion with the

referred documents thesein,

8.1.2 Marking of foundation location:

8.1.2.1,
A,

B.

8.1.2.2.

For the location where irack is already avallable |

Location of each foundation shall be marked in accordance with chainage as per
appraved LOP,

For marking of foundalion location of every mast, the cenler line of DFCC track
(UPTDN/ Loop line) shall be marked on the formation with peg or nail to maintain the
raguirad implantation by means of co-ordinata details provided by the CTP - 11 &
12 and 13 contractors and transfer the coordinate from CTP's Contractor TBM at
raspactive locations.

in the particutar Km where foundation need to be casl, Location of the first mast
foundation shall be marked by duly werifying the chainage of the loeation from Km
marking / store and span (diztance between center of the two adjacent mast) from
the last location of the previous Km as shown in the approved LOP, this will ensura
the rightfcorrect lecation of mast with respect o the respective chalnage as shown
in LOP,

Continues lecations in the Km shall be marked with reference to the first location
marking by following same procedure as above, span shall be measured with
reference to the previous beabon,

After marking the chainage of the location, implaniation shall be marked from
canter of the track,

By sectioning shall be carried out (for 2 m distance) on the adjacent irack and
marking on the both tracks shall be malched 1o ensure the perpendicularily of the
impiantation marking with reference to the track.

While marking at locations al curvalure super elevalion reguires o be taken care
and marking should ba carried out from tha highesi rail.

In case of anchor location, mark 1he selling distance from [he center of the
foundation on the direciion as shown in the approved LOFP and measure the
implartation of the anchar location from the center of the track.

For the location where frack is not available :

Prior to any Intervention on site, a surveyor (eam set the location of every mast.
The center line of DFCC UP/DN frack shall be marked on the formation with peg or
nall ko mainiain the required implantation by means of co-crdinate details provided
by the CTP - 11 & 12 and 13 contractors or as given in approved LOP drawing,
The location of every mast mus! be indicated on the embankment with-a minimum
of twa points 8t 1m or 1.5m an baoth sides of the theorefical mast locabon (refer to
the figure below).

Document Mo, Feav. Date Fage
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.

For anchor location, mark the center paint of the anchor from canter point of the main
location using fotal station in an appropriate distance as mentioned in the drawings.

4.1.3. Mast foundation:

B.1.3.1.
I

.

Wi,

B.AaZ

The sequantial activities shall be undertaken as below:

Excavation of foundation pit ;

After marking the center of the foundation with reference to the implantation as shown
in the approved drawing, the outer dimensions of the foundation shall be marked from
the approved volume chart based on the Foundation banding moment (FBM) code
provided in the approved drawing.

After marking the outer dimensions, the excavation work shall commence either
manually by the worker or by earth excavator or by 8 combination of both {i.e. workers
as well as earth excavator) as per prevailing site requiremant.

Ensure that excavated rmaterial being removed with proper care and disposed off at
appropriate place,

Excavate the foundation till desire depth as per approved drawing

After foundation pit is completely excavated, varify the dimensions of the foundation as
per approved volume charl and approved drawings by using survey stafl | measuring
lapa.

Due salely precautions & measures as defined in Appendix — 1 should be taken during
pit axcavation.

Concrete mixing !

The grade of concrete shall be desired as per approved drawing and CA.

Design proportions for concrete mix shall followed as per engineer's approval,

The method for concrete mixing shall be finalized by the confraclor as per site
conditions and availability of the resources from following methods,

A Nominal mix | volume batching) — using RM 800 mixer machine:

a) Feeding of all tha concrete materials (cement, Aggregates & sand) to the Mixer is
manual through weighing systarm that has load cell devices to weigh the materials.

b After feeding the material (Cement  Aggregate & sand) the weight is displaved in
the: panel

c] The hopper assembly of these bins is operated through hydraulic mechanism which
enabiles the lifting and loading of the material in to the drum.

d} Water is digcharged Inta tha mixer drum through the discharge pump by manual as
per the quantity with respact to approved mix design set when the concrete
baiching process is on.

&) Whan the Concrete batching process is on, admixture is to ba added by manual by
using measuring jar as per tha quantity with respect to approved mix design, if any.

f}  The mixng drem shall rotaie forsard in clockwise direction and in aniilock u.-.sg
dirgction for around 2.5 to 3 minutes to generate thorough mix.

e
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a)

h)
i)

The mixing shall be confinued until there s a uniform distribution of the materials in
the mass is uniform in color and consisbency’,

Paur the mixed concrete into excavated foundation pit.

The concrete shall be discharged into the Whesibarrow | normal fehutes which will

be carried to the works place and further through steel pang as per the site
requarement.

B. Ready mix concrete as per approved design mix:
g) The concrete shall be prepared as per approved design mix in the contracior's |

supplier's batching plants.

b} Concrete shall be transported to the foundation location by fransit mixers.
) From the transit mixer concrefe shall be pourad inte foundation pit through sultable

manual mathods.

5.1.3.3. Form work (shuttering work):

IL

Suitable formwork shall be used, wherever required [muffing).The formwork

malerial shall be of pre-fabricated mild stesl in suitable sizas.
The form work provided shall be removed afier completion of foundation withous

disturbing the foundafien after 16 hours from casting of the foundation,

£1.3.4 Concrete placement | pouring of concrete into foundation pit:

L
.

.
W,
VI,
VIl

Wil
X

Concrete prepared out of above meihods either 8.1.3.2 (A) or (B), the meihad of
concrete, casting of the foundation shall be as per following steps:

Placa this prepared cement concrale into the excavated pit using shovel or other
suitable 1ools tll 1,35 meter from fon of the foundation as per drawing.

Placa the scroll box of suilable diameter & size diameter as given In the drawing
inta at the foundation pit duly ensuring the proper implaniation and verlicality for
easy removal of scroll; it should also need (o be ensured that scroll placed at center
of the foundation

Complete the casting of foundation Ul the top of the foundation as per approved
drawing by the continuously pouring of concretes,

Top of the foundation should be maintained at level specified from ral level as per
approved drawing

Ensure the proper ramming being carried oul during the casting of foundation,
wheraver required needle vibrator shall also be used.

Rotate the scroll box clock-wise and anti-clock wise immediately afler completion of
foundation o ensure that scroll box not gefting stuck with the foundation.

The scroll shall bae genily lifted within 2 hours after casting of the foundation

Cover the hole with a suilable cover to prevent accidental f21l and accumudation of
debris into scroll hola.

B8.1.3.5. Backfilling:

.  Wherever foundation pits excavated more than the required dimensions, the
same need 1o be backfilled properly after complation of casting and removal
of farmmemork.

Il. Backfilling shall be done properly and adequately compacted. Water alang
with manual rammer may be usad during backfilling for achieving better
compaction,

lll. Excavatad earth from the foundation pit ehadl be used for the backfilling.

&.1.4 Anchor foundation{ with anchor loop):
8.1.4.1. Marking and Excavation:

I,  Anchor foundation shall be marked in ling with main foundation, mark e

anchor location at the setting distance from the main foundation as per lha o

approved drawing.

. Implantation of the anchor loop shall be game as of tha mast, N I -'q’:id? ;

M, Mark the outer dimensions of the ancher foundation in accordancs with FH-:I-."
from approved vodume char

A
O
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IV, After marking of the foundation, excavation shall be commenced as per
Glause 8.1.3.1 of this document.
¥. Ensure that excavate sof form the foundation being disposed al nearby
appropriate place
8142 Casting of foundation:

I. Prepare the concrefe as per clause o 8.1.3.2 of this documant,

Il Pour the concrete at the excavated pit up to level where anchor loop to ba
placed.

Ill. Place the anchor loop as shown in the approved drawing by keeping
galvanized portion exposed out of the pit and hold it fiemly (il foundation
casting completed by femporary means.,

V. Complete the casting of foundation by continuously pouring the concrete inlo
the foundation pit till the top of the foundation

V. Ensure the proper ramming being cared out during the casting of
faundation, wharever required needle vibrator shall also be used.

&.1.4. Anchor foundation{ with dwarf mast);
8.1.5.1 Marking and excavation ;

| Mark the dwarf masl location from the mast location as per setfting distanca
provided in the approved drawing.
. Mark the puter dimensions of the foundation as per approved volume chart
with reference fo the FBM code provided in the approved drawing.
. Excavate the foundabion as per clause 8,1.3.1 of this document.

2.1.5.2, Concreting:

|.  Carryout the concreting as per 8.1.3.4 of this document except the usage of
the scroll box of 400 mm diameter instead of 600 mm diameler or as shown
in approved drawing used for the main foundation.

. Carry out the formwork and backiiling as per clause no 81,32 8 8.1.3.4 of
fhis decument.

.18, Curing:

8.1.8.1, Curing of all above foundations shall be carried out by filling water in mast hale
foundation and anchor foundation to be cured for 7 days or apply the curing
compound over top of the faundation,
8.2. CYLINDERICAL FOUNDATION:

Sequence of works for cylindrical foundation shall ba as under:

A. Equipment for augering and concreting.

B. Marking of foundation location as per GFC drawing.
. Excavalion of foundation pit using auguring.

D. Fixing of scrodl,

E. Casting of faundation.

8.2.1 Equipmaent for augering and concreting:
Suitable equipment shall be ceployed for a particular location based on the type of front

avallable. For different type of execution fronts different equipment shall be deployed as
daescribed below;

8.2.1.1. Equipmant for augering operation:

A Traclor mounted suger — for formation,
B. Rall Road Versatie {RRV) Excavator mnurrt-e-:l guided auger = For tha front where
track is already lzid.

W2 N
A‘ | # | - iR
:-|'- .,.-'II-:-F / o
O ~ i J 0 =i
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5.21.2 Egquipment for Concreting operation:

Tmoom e

REV Concrets Mixer,

FReady Mix Concrele Batching Plant,

Tranail Mixer (RRV) ! vehicle suitsble for road / formation.
Mimi batching ptant =R 800,

Concreta Vibrator,

Whesal Barrow.

Above list of equipment is indicative. The deployment and use of different equipment
shall be as per site requirement which shall be governed by the claose 8.2.1.1 & 8.2.1.2.
The deployment of these equipment shall be done as & when they are procured and
available for use.

£.2.2 Study of the approved GFC drawings!

8.2.2.1. The drawings shall be duly & clearly approved by Engineer in code NONQ and "Good
for construction” (GFC) by the design department owver and above tbe Engineer's
aporoval.

8.2 2.2 The approved copées of all the necassary drawings, documents elc. shall be studied
by the site staff. This document shall be read in conjunction with the referred
documents therain,

8.2.3. Marking the location for augering/ setting of pegs:

§32.31. For the lozation track is already available:

A
B.

Locaban of each foundation shall be marked In accordance with chainage as per
approvead LOP,

For marking of foundation localion of every masd, the center ling of DFCC frack
(LUPDM/Laop ling) shall be marked on the formation with peg or nail & maintain
the required implantation by means of co-ordinate details provided by the CTP —
11 & 12 and 13 confractors and ransfer the coordinate frem CTP's Conlractor
TEM ai respeclive lecations.

In the particular Km where foundation need o be casl, Locatson of the first mast
foundation shall be marked by duly verifying the chainage of the location from
Km marking ! stone and span (distance betwean center of the two adjacent
mast) from the last location of the previous Km as shown in the approved LOP,
this will ensure the right/comact location of mast with respect o the respective
chainage as shown in LOP,

Coentinues bocations in the Km shall be marked with reference o the firgl location
marking by following same procedure as abowe, span shall be measured with
referance 1o the previous location.

After marking the chairage of the focation, implantation shall be marked from
center of the track,

By seclioning shall ba carred cul (for 2 m distance] on the adjaceni frack and
marking on the both fracks shall be maiched to ensure the parpendicularity of
the implantation marking with referance (o the track,

While marking at locations atf curvature super elavation requires to ba taken cara
and marking should be carred out from the highest rail.

In case of anchor location, mark the sefting distance from the center of the
foundation on the direction as shown in the approved LOP and measure the
implantaticn of the anchor location from the canfer of the frack,

8.2.3.2. For the location track is not available :

A, Prior o any ntenvention on site, a surveyor team sef the location of evary mast,
The center line of DFCC URDM track shall be marked an the formation with peg
or nad 1o madntain the required implantation by means of co-ordinate details
. "-:" r A B
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provided by tha CTP - 11 & 12 and 13 confractors or as given in approved LOFP

drawing.

The location of every mast must be indicated on the embankment with a
minimum of two points at 1m or 1.5m on both sides of the theoretical mast
location (refer to the figure below)

For anchor location, mark the cenler point of the anchor from center point of the
main lecation using total stafion in 2n appropriate distance as mentonad in the

drawings.

£.2.4. Mechanized augering :

8.24.1. Manauvering of equipment ;
8.24.2. The equipment shall be maneuvered to the specific point of augering
according to the specific site conditions mentioned hereunder:
A, I fcrmation is aveilable
i. Tractor mounted guided auger shall be manewverad over the formation. In
order to ensure the smaoother maneuvering of the equipment temparary ramp
shall be provided in the skope in cariain localiona,
ii. The Tractor mounted auger shall be positioned on the formation firmiy befare
ihe operalion.
iil. ARV Excavator mounted auger shall be maneuversd owver the formation,
Rubber pads shall be used while moving the excavators on formation to avoid
darmages to the formation,
iv_If formation has higher gradient with reference to service road easy access shall
be provided for tyre mounted eguipmeni.
B. If formation is available end ballast laid over formation:
I Tractor mounted guided auger shall be maneuvered over the formation, If
farmation has steep slope provision of ramp shall be made. Rubber track pads
shall be insizfled on the crawlers 1o avoid damage o formation while
[T T
G, TP way s laid
i. RRV Excavator mounted auger shall be positioned on the rails &t level
crossing.
8243 Augering procedure
|.  The augering process shall be repealed until the raquired depth is achieved
e R, as per the approved drawing.
e o ll.  The material excavated due to this operation shall be cleared off by
(;_“_.-" "n:.-‘«“'., employing worker after tha auger is lifted.
"y (‘l " | . The excavated pii shall be checked to ensure that the dlmena.u;ms ﬂflh-& pit___
ot E’J‘I are a5 per the approved drawings = 1|- |
\EL, L, AT CONSORTILIM |
.l::l""'\-__ Wt _....._...
. "'.:.i-'r -"i- A . Ll |'|.'|'-" |'||I"1
RE'EI'F-,; 2 LT
—— Illl F-! @'FLu'= ) B-:
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V.  Incase of anchor location, auger the anchor location marked by repeatng the
above sleps.

B.244 Clearing the excavated pit:

I, If in casa water is obtainad in the pit after excavation, it shall be cleared by
pumping. After clearing of the pif, it shall be ensurad that no object or debris
falls inta it

I The area surrounding the excavated pit shall be designated as a restricted
area. Access shall be restricted to authorized parsonnel.

5825 Concrete mixing, transportation and placement:

Drepending upon the avallability of infrastruechire for concrate mixing, fransportability
angd other site condilions including the wrgency of work mequirement, folowing
differant methods maybe used for concrets mixing:

A, Weigh batching
B. Volume batching

8251, Goncrete Mixing:
.  Design mix (Weigh Batching);

a} TConcrefe mix proportions shall be taken as per the nominal mix guidelines in
table 9 of 1S 456-2000 for grade of concrele as per approved drawing,

b} Concrete shall be mixed by waigh batching in & mechanical mixer in saif-loading
concrete mixer or at concrete batching plant.

¢) Workability of the concrata shall be checked by slump cone tests as specifiad in
IS 1199-1059.

. Neominal Mix (Velume Batching):

2) Volume baiching shall be carried in accordance with clause 10.2.4 of i5 456-
2000 and as per 9.10.2 of coniract agreement as per clause no, 8.1.3.2 (A), (B)
of this document.

8252 Transportation of ready mix concrete:

I, Concrate shall be ransporied by means of transit mixer and wheels barrows as
described hereundar:

A, Front with formation only available [without ballast): Transit mixer and salf-
loading mixer shall move on formation to point of concreting
I order o feed the self - Ioading mixer raw materials stocking errangements shall
be provided at desired locations.

B.  Front with formation only available [with ballast): Transit mixer and seli-
lpading mixer shall move on service road fo reach the poind of concrebing.
Concrete shall be collected from the concreting point fo the faundation by means
of whee! borrows.

=,  Front with rail: Rail road versatle (REV}) transit mixer and self-loading mixer
shall move on rails wherever rall is laid, Aligrnatively it shall be moved in wheel
borrow from the nearast point access road wharever ral iz nol laid.

D, The above menfioned salection criteria of equipment for ransporting the concrate
i& indicative and shall be selected on the basis of actual prevailing site conditions
and availability of equipmant. At the tima of concreting works. Any one oplion may
ba acopted by the coniractor

: 8,253 Concreting of Mast Foundation:

_._'i_-.-----:*_-;';rh A Grade of concrete used for mast foundation shall be as specified in relevant
T approved drawing and CA SEC -EMP -8 -
i “"-h |® | B Suitable scroll shall be used for OHE foundations T AONSO

LETCONSORTIUM

N, :;33' C. Plage the reinforcameant stael as par approved drawing. e TEA
e ___._-',.:, '.__l_ A _'_.l\..'l..._'i_-_-l'_-_'.'
w ¥egah S ALLEOCOPY - 0170
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K,

Pour the concreta into the augured foundation by suitabie means up to the level of
1.35 m from fop of the foundation or as shown in drawings.

Instadl the scroll at the depth of 1.35 m from top of the foundation or as shown in
drawing.

After sefling up scroll in comect position{le. In the centre of the foundation),
complete the foundation casting by pouring the concrete 1l the foundation top is
levelled as mentioned in the drawing.

Cast concrate cube samples as required of size 15cmx15cmx1 Som for the testing
of concrefe for compressive strength.

Ensure the propar ramming being carred out during Lhe casting of foundation
wharever required needle vibrator shall also be used,

Locsen the scroll immediately after completion of concrete, before concrate setting
in by rotating clockwise and anti-clockwise so that the scroll doesn't get jammmaed
inside the foundation at later stage,

Lift the scroll gently after ~2 hours or as required from the foundation to avoid amy
efack or damagse to the foundation,

Cover the hole with a sultable cover to prevent accidental fall and accumulation of
debris into Scroll hole,

8.2.5.4. Concreting of Anchor Foundation { with anchor loop):

A
B.

c.

Repeal the step no. A of clausa no, 8,2,5.3, excluding provision of scroll box.

Place the anchor loop with the galvanized portion exposed above ground to
100mm and ensure that the anchor loop placed right angle to the foundaticn
Thereafier pour the concrele duly securing the anchor loop at its position.

Paur the concrete till the height at where ancher loop needs to be placed as per
drawing,

i.2.6 Concreting of Dwarf Foundation:

A

For dwarf mast foundstion, steps mentioned In the clause B.2.53 ghall be
Fodlowed with scroll box of 400 mm dismeter.

8.2.7 Curing of Congrete:

8.2.7.1.

Curing of all above foundations shall be carried out by filling water in mast hale
foundation and anchor foundation to be cured for 7 days or apply the curing
compaourd over top of the foundation,

9. MAST ERECTION AND GROUTING:

In wviaw of
foundation,

different kKinds and nature of execution fronts that may be available for mast
differant work methodologies may be adopted for masy anchor foundation,

8.1. Mast erection:

8.1.1 Mast
9.1.1.1,
9.1.1.2
8.1.1.3
81,14

_ §.1.1.5.
O AT P
s H"E.:a""..
-l‘ (‘J 3 ". 8.1.1.7.
L |':,.__h|
IH' LS .I.uq.r'l [
f’;[ﬁ"ﬂ”‘ ¥ 81.1.8
YSOR -

erection using crane;

The cover aver the scroll pit shall be removed and scrgdl hale shall be cdeaned i
fresfuired.

Suitable crame with suitable sling and D shackle shall be provided for mast
araction.

Sling shall be provided on ane third length of the mast from top and shall be
locked with D shackle,

Crane hook shall be lowered near the sling of the mast wherein it shall be
engaged with D shackke manually.

tast shall be lifted and placed in the scroll pit of the foundation.

The hook of the crane shall be disengaged from the D shackie and the slings
shall be ramoved manually.

The mast shall be slabilized by providing necessary wooden wedges and
channel / angle box type fitting

Major safely precaution: When mast is erecied towards Indlan Railways (IR}
sida, it should be engured thal mast is always leaning towards opposite direction

Dacument No. _ Rew. - [Date- 16 | Page |
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of IR. This will gnsura that accidantal fall of masi toward IR track will never

happen.
9.1.1.9. Mecessary precaution to ba taken if IR lings are energized with 25KY,

9.1.2. Mast erection using mast grabber:

2.1.21, The cover over the scroll pit shall be removed and scroll hole shall be cleaned if
required.

8.1.2.2, The mast shall be ifted using mast grabber and shall be maneuverad to the
lacation af mast eraction.

8,123, The mast shall be placed In the scroll pit and the masl grabber shall ba
manauverad for next operation.

2124 The masi shall be stabilzed by providing necessary wooden wedges and
channel / angle box type fitling

8.1.2.5 Major safety precaution: When mast is erecied towards Indian Railways (IR)
side, it should be ensured that mast is always leaning towards opposile direction
of IR. This will ensure thatl accidentad fall of mast towerd IR track will never
happen.

8.1.26. Mecessary precaution o be taken if nearby IR lines are live,

0.1.3. Mast erection using crane mounted on the BFR/RRV [For the front where track Is
laid)

9.1.3.1, Load the mast inlo e BF R as per mast erecton schedule from the store,

9.1.3.2, After obtaining proper approvals and working clearance from the awthorized
person either in written format or in agreed mode of communication, move the
BFR into the location.

29.1.3.3, Halt the BFR al location, instrucl the crane operaler to il the type of mast
required ai the particular localion and erect the same.

29.1.3.4, Tilf the mas! towards country side and supporl, when mast erection in IR skde
mas! shall be leaned towards track side,

9.1.3.5, Move the BFR into nexl loecation and repeal the mast ersction as per mast
arection schedule,

8.1.3.6. Major safaly precaution: When mast Is erected towards indian Rallways (IR}
side, it should be engured that mast is always leaning towards opposie direction
of IR. This will ensure that accidental fall of mast oward IR frack will never
happan,

8.1.3.7. Mecessary precaution to be taken i nearby IR lines are live,

8.1.4.Mast erection using tripod {for the front where fermation is avallabla)

In the event, where mechamized cranes may nol be Teasibie fo be used and at cerfain
locations near live IR tracks, this method may be used.

2.1.4.1. Place the tripod in appropriate location by calculating pulling distance required o
Iif; the mast,

8.14.2. Ensure the stability of the tripod by femly holding the legs of the tripod into the
ground

9.1.4.3. Connecl the rope into the pulley at the top of the fripod.

9.1.4.4, Tia the other end of the rope with the mast and pull the ropa gradually o lift the
mast.

9.1.4,5 Manually guide the |ifted mast into the scrall hole of the mast foundation by
maans of the guide ropa tied to the mast,

9144 Place the mast in to the seroll hole and put support Tor the mast

9.1.4.7. Remove the rope conmacied with the mast and remove the fripod

= 8.2. Grouting
Loe g Grouting activity shall be carried out in two parts as below; EG-EMP-15 '
Sl Y LET CORSORTILIM |
Aoy 1. Alignmeani of mast - O CONSORTIUMI
i | e oy v sl )
' \E S &/ Ennoneing ITROLLEDCOPY -01 /08|
D
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921, Alignment of mast:

I The mast shall be aligned by adjusting wooden wedges and channel | angle bax ype
fitling wherein channel / angle box type fifling shall be anchored to the formation.
i Thee mast shall be given reverse deflection as per approved drawing and it shall be
verified by using plum bob or jig.
8.2.2. Concreting

| To grout aligned mast, the grade of concrete shall be used as specified in relevant
appraved drawing and TA.

Il.  Continuously pour the concrete in the scroll pat and after complation of 75% of the
concrete powing remove the wooden wedges supporting the mast and uging the
poking rod ram the concrete thoroughly fo gel the inform salting of the concrete,

I Confinue pouring the concrele till the top of the foundation.

1. By using poking rods. poke the concrete all around the mast regulardy to get the
uniform concreling.

V.  Cast concrede cube samples as reguired of size 15cmx15emx15cm for the testing of
concrele for compressive strength.

VI Muffing of mast shall be done as per approvad drawing.

10. QUALITY ASSURNACE AND QULAITY CONTROL:

10.1. Excavation of foundation pit;

A, For convantional foundation:

i. Dimensions of the foundation pit shall be verified before pouring of Lhe
concrete with reference drawing & approved volume chart and shall not be
lezs than the drawing dimension.

il All survey data related to center poimt of foundation; implantation etc. shall be
verified with respect to the relevant drawings & documents.

B. For cylindrical foundation:

i.  Dimensions of the foundation pit shall ba verified befare pouring of the
concreta with reference drawing and shall not be less than the drawing
dimension

ii. Al survey data relzted to center point of foundation; implantation etc. shall be
verified with respect to the relevant drawings & documents,

10.2. During casting of foundation:

A, For nominal mix (RM-800}:

i.  Mixing proportional of cement, sand and aggregates shall be In verified line
wilh approved design mix,
i, Cube samplas and testing will be done as per IS 456:2000 for 7 days and 28
days. Records shall be maintalined.
i, Ensure curirng of foundation

B. For Ready mix concrate (RMC):

i, Verfication of batch slips
fl.  Cube samples shall be cast in accordance with 1S 456:2000 and the samgple
will ba tested for 7 days and 28 days. Records shall ba maintainad
iil. Concrede delails given by batching pfant shall be verifiad. _
iv. Ensure curing of foundation.

10.3. During mast erection and grouting:

. { 10.3.1. Verlicality and reverse deflection of the masi shall be verified in accordance with

AN drawing.

FaN
(} | 4 | 10.3.2. Cube sampies will be casted in accordance with 15 456 and the sample will be tested
| Ty
|:\_|-\.

for 7 days and 28 days & records of same shall be maintained,
* e —
T CONSORTIUM |
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11, SAFETY, HEALTH & ENMVIROMNMEMNT:
SHE Risk aszessment for the entire work has been explained in appendix — 1.

12, INSPECTION AND TEST PLAN FOR CONCRETE WORK :

The Inspection and fesi plan shall ba followed for concrete work as per approved site guality
assurance plan (Do no: DOC/EMP-16/QAQCIGENDDD Rey -05) in Clause no 11 & check list /
formats as per clause no 12,

13. ANNEXURES:

1. Inspection and test plan (ITP).

Z Checklists,

3. Equipment used for auguring.
N2 -y
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Method statement for foundation, mast erection

& grouting
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CHECK LIST FOR MAST ALIGNMENT & GROUTING
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EMGINEER : PMC2R 000G CONSORTILM
CONTRACTOR - SOUTZ - LAT CONSORTIUM
&.na Bescription Obsarvatian | o packs o any)
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b Almgmmend of mast
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oy Grouting of mast
1 Concrate mixing done a8 per | phzase Bck for appiicable meethod)
A Mosmal mk using woiurme bakching - B 800
- K] Feady mix concreln [RME]
2 Kominal mix wEng valume balching - RM BOD
Ay Cesign Peopartion approval verified
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WDFC Phase-1 /! EMP-18 Meathad statement for foundation, mast erection
& grouting

ANNEXURE -# 3 - Equipmant used for auguring (for work commencement):

The details, specifications and phatographs of auguring machine are being included in this addendum
as helow;

SN — Parameter Value
1 Capacity of the engine 75 HP
2 Dimensions
Lengih 6.5 m (approx,} =
e — | Width 2.5 m {approx.} ]
| 3 Cwver all waight 6500 ko (approx.)
4 Dutrigoers Hydraulically controfied

unter weight mounted in the tractor

Hydraulic controlled outriggers Wooden plank placed below the rest pad
of outriggers

Note: -

This equipment i being used fo commence the foundation work al site, However, in future other
type of options may also be explored and different kinds of machines may alsa be useg-in-addition
H=1t

o this machine. : C-EM b o

B LET COMoLm L
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