2. 34 pages shall

ke kept blank for remarks of higher inspocting officers hayi ng format as

umder.
ar. [ Date | Inspecting Remarks Initials
Mo, officers Mame &

Cesignation

3. Performa for the Piling Register shall be as under-

followed by its sketch)

{one page should be assigned for one pile

Sr.Mo. |Plle |Date | Dateof | Concrete | Datum Depth | Soketing | Level of
No. | of Casting | Grade level from in Rocks | Pile
‘ Boring Datum bettam
i (1 (2} 1(3) (4) (5) {6} ] (&) | [3)
E#ﬂ | Payable [ Liner top | Liner | Payabla Sign. Of sita sonlraclor's
X Length | bevel g.;l:-?m lfgenuthnf engineer with date | representative with
€ iner Signature, Name &
" Dale
oy (1 {13) | (14) (15) {16)

PS-CRIS
w Delhi

Location,
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Annexure-vi
| Lst page shall be designated for General Information mentioned ag under

HEQL AUE ¢l (1) Frarmaierer
Central Railway DRM (W)'s Office,
( Division).........Localion,.....

—

CEMENT CONSUMPTION REGISTER
Repister issucd on:

Mame of work:. ..o

Letter of Acceptance:.............v.ooins
Contract Apreement No...............
Valwe of Work:.......cocoee i,
Revised Value of Work:...ooovec i,
Date of Completion:................
Extended date of Completion:,..oo
No. of Machine Numbered Pages:.........ooooooo
allways Offiecials
Senior Section Engineer. ... CONEEL No.. ..
Asst. Divisional Engineer..............ooooeeesmes s Contact MG e
5t Divighonal Bugimeer. ..o Contact 1 | R
Divisional ERgineer. ... mimmsmiusssmiscsiemmmmsimmmsisssssriasnn COMESE NG
Cuontractor's Officials:
Contractor's Authorised Representative:..........................Contact Mo aeisi

Contraet’s BRgiNess. ... ..cmsissimiiimicusisssiinissims COMEGL L L

signature of S5EWorls Signature of Confractor’s
Authorised Representative/Engincer

Boarrul wih CamSosrer
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2. Dn second page following notes (o be recordad by S5E/ ' Works

"Original copy of Receipts/Challan shall be attested By S5E/Waorks mentloning the Name of Site
where it is to be used”, Photocopy of the same is to he kept on rocord,
3, 3-4 pages shall be kept blank for remarks of higher Inspecting efficers having format as

under,
Sr. | Date | Inspecting Rensrks Initials |
Mo, olficers Moame &
Designation
4. Performa for the Cement Consumption Register thall be as under-
'St.N [Date | Sourc [ Bill/Chall | Manufactur | Qty. Progressi | Dat | Qty
o, of e of an No. g5 Tast Recelve | ve total eof |issue
Recel | recei Certificate | d aof issu (d
pt pt Reference | (Bags) | Receipts |e | (Bags
| {Bags) :
1 |i2) (3) (4] (5) (6) (7] (8) [ (9]
Qty Mel Qty | Progressive | Balance | ltems of | Sign of Rly's Sign of
Retumed | Issued | Tofal of at the '.rmrlh for | Engineer with | contractor's Rep,
at the (Bags) | issue endof | Which Date With Date
end of (Bags) the day | issued
the day (Bags) | (Bags)
(Bags)
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Lo Lt pragee shinll e abesi prated for General Infommation mentioned ms ander Annexure vii

Aemw HUSETter iy Fraferar
Centrnl Hallway IVREAT §3W )5 (MTice,
BT EYTTTTY R B TC] G T TT -
REINFORCEMENT REGISTER
Regrster issued on;
b e B ] R e = R i oo e
T O A D I O RS . e e i it i o ot b o s e e i L 10 o A AR et R i
L o AN e s L R o RS
Bevisedd Wilue ol Work! et e
f O S N BTN o e s s iy o 1 S oy ey o i s
Extended date of Completion:... .. ....c. i i
N of Machine Numbiered ['slgﬁ
Railways Oflicinls
Senior Seclion Bngineer.. . i COMEE N0 e
Asst. Divisional Engineer—..commnmmmmmenn COMDICE WO e
Sr. Divisional Eugineer. .- ewisissimmsimminnnmsasasss e 0N MO 1 iasmais sinsinns
Drivisionil Engineer........cvammmmmmimmmsr s b BEE NG s
Contracter* als:
Contractor's Aulhonsed Represemlilivel e eece - COMBEL NG
Clontract™s Engineer.. . omimmmmmsmssssssssessssisssnsson s COIICE NG
Signature of SSEWorks Signature of Contractor’s
Anthorised Representative/Tngineer

Boarrul wih CamSosrer
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2. 0On second pape following notes to be recorded by 558/ Works
“ariginal copy of Receipts/Challan shall be attested Dy ESE/Waorks mentioning the Name of Site

where it s to be used®. Photocopy of the sama is to be kept on record.

3.4 pages shall be kept Wank for remarks of higher inspecting officers having format as

i,
under.
Sr. | Dale | Inspecling Remarks Initials
N, officers Mame &
Dresignation
4. Perfarma for the Reinforcement Register shall be as under-
['se. No Date | Location/Member | Description & Diagram of bar | Dia, of Bar | Spacing
Including bar indication
(1) {2} i3] ] (5) (6}
Numbers | Lap | Total | Total | Referencecf | Sign of Rly's Sign of Contraclor’s |
Provided | length | length | weight | Material Passing | Engineer with Date Representative.
Registar with Date
(7} (E] (9 | (0 {1 {12} ] (13]
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1. 15t page shall be designated for Ganaral Information mentioned as under Annexure-Vlii

HELQH
. HUS A () srrefrerey
Central Railway DRM (W)'s Office,
(Dvisiom)......... Lacation......

STRUCTURAL STEEL REGISTER
Reygister issued on:

M of Work: e
Letler of Acceptance,..................

Contracl Agreement Mo....................

Value of Work:...............0.

Revised Value of Work:. .o

Date of Completion:...................
Extended date of Completion:..........................

No. of Machine Numbered Pages:......................

Ruilways Officials

Senior Sechon ERgineer. . i o airmmsimsssrission - COMAEE MO i,
Arst, Divisional Engieec.........oomriaimimiisi e CODEEE MK i,

or, Divisional Bnpinest. ... ..o COIRET N, o

Divisional Bagimeer.. ... iiinmiommrmsesissssse s GOMEEE TG0 ot emiecrssemeress

anir 1 [4:

Contractor's Authorised Representative:.......cooovvocromr e CORIACT MO coocvc s

COntracl s EIEIIIBEY. . oo biniss oo i saasiainan et AL BERCE TR oo s s

Signature of Contractor's

Signature of S5E/ Works
Authorised Representative/Enginesr

Boarrul wih CamSosrer



Z. On second page following notes to be recorded by SSE/Works

“Original copy of Receipts/Challan shall be attested by S5E/Warks mentioning the Mame of Site
where it is to be used”. Photocopy of the same is to be kept on record,

3. 3-4 pages shall be kept blank for remarks of higher inspecting officers having format as
under,

Sr. | Date | Inspecting Remarks Initials
Na. officers Name &
Designation
4, Performa for the Structural Steel Rogister shall be as under-
'I Sr.No. | Date of | Designation | Source-of-Receipt | Quantity | Cum, Oty
Receipt | of item & Chalan MNo.f Bill | Receipt feceived (MT)
| o, (uT)
(1) (2} (2) 14 £ (5]
Details | Details | Reference of | ltem of Sign of Rly's Sign of
of of 3 | Material workin | Engineer with Dale | Contractor's
WMTC | Party | passing which Representative,
Test Reqister Consumed with Date
Report
TREEE oy [{) (12

Boarrul wih CamSosrer



) An .
1. 1st page shail be designated for General Information mentioned as under e

HEA Lo HUSTL (el sty
Central Railway DRM {(W)'s Office
(Division)......... Location......

METERIAL PASSING REGISTER

Register issued on:

Name of work:. ...,

Letrer of Aceeptance:.........,....._
Confract Agreement Ly -
Value of Work:....................

Revised Value of Work,.............. .
Date of Completion;..................

Extended date of Completion:........ ...

Mo, of Machine Numbered o LR

Ruilways Olticials

SR & 11 T [

Senior Section Engineer............oo....

Asst, Divizional Engineer................. iemee CONEACE NOL e

St. Divisional Engineer. .. e OV IO it

Divisional Engineer......ovvwees orar CCOMEACE M. it s

Contractor's Authonised Representative:. ... o COMMET N0 oo,

Contract’s BRgineer. ... o ioniisisissirismsrisosvoses COMEREE WB..ocriseresmesrreraes

Signatre of Contractor's

Signature of SSEWorks .
Authorised Representative/Engineer

Boarrul wih CamSosrer
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2. 3-4 pages shall be kept blank for remarks of higher inspecting officers having format as

under,
sr. | Date | Inspecting Remarks Initials
Mo, officers Name &
Designation
3. Performa for the Material Passing Register shall be as under-
sr.No. | Type of | Voucher Source of Cuantity | Name of
material | Mo, & date | receipt Received | Brand/Manufacturer
& Data
af
Receipt
T (a)—— 5] (6]
Batch MTC | Permissible Test | ApprovalRejection | Sign | Sign of
:d.'uJHaat with range of value | Resull | Remarks of ADEN | of Conlraclor's
o, Dale, | asper from '
Folio | normative IS | 3= EWT HEP?;;:M
No. Of | Code Party L
File & Lah e
Result With
thereof Date
(7} (&) {9 (10 | (11 (12) | {13)
J |
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ANnExune-x
1. 1st page shall be designated for General Infarmation mentioned as under

HETT HUS T qapirdh) srvrafiers
Central Railway DYIM (W)'s Office,
(Yivision)......... Location......

CONCRETE CUBE REGISTER

Register issued on:
Name of work:............,....
Letler of Aceeprance:..............
Contract Agreemennt No.......oo.ori)
Value of Works.....cooonein,
Revised Value of Works. ..c..ooooi
Date of Completion:...., ...
Extended date of Completion:................_
No. of Machine Numbered PRERE s
Hailways Officipls
Senior Section ENZINeer. ..., Comitace . LNPRTS
Asst. Divisional ERGINeer...........ooommvsccrcrrsscrnson Cotitact No,.....
Sr. DvISIONA] EOBieer. . ocooiciiicoisrommsssiie e sininsns COMERCE M.
Divisional Engineer......ccommmiiiim s C0RBEL L+ EP -
Contractor's Authorised Representitive: ... ..o 0Lt W

COTIIRCE'S BN IET .. cosssmssassissrrmssssssmnmmiasispassenicinsoiision s ONBEL Mol

Signature of S5E/Works Signature of Contractor's
Aithonsed Representative/Engineer

- 4
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2. 3-4 pages shall be kept blank for remarks of higher inspecting officers having farmat as

J' ingder,
r. | Date | Inspecting Remarks Initiais
Mo, officers Name &
Designation
3. Performa for the Concrete Cube Register shall be as under-
Sr. | Date of | Structural | Grade of | Cube Weight | Proposed T days Compressive Strength
Mo | Casting | Location | Goncrete | identification | of Date of
« Qby, & | No, Cube | Testing
Mo. of 7 28 | Load | Comp. | Accepled | Avg. of
Tesl Days | Days | {KN) | Sirength | Comp. accapted
@ requiad - (NIMMY) | Strength | Comp. S
z (HMMT) | ength
(Clause | (NIMWEF)
| 154 o
| [5:456)
11 | {2) 13) {4) (5} | 18] (N (@) (& |0 (1) (12)
Tabba §o be continued........
26 days Compressive Strength Acceplance Signature
of Concreta :
Load | Comp. | Accepled | Avg. of | oo o Confraclor’s | Raiway's
(KN} | Strength | Comp. | accepled | plause 1g | Representative | Representative
(WM} | Strength | Comp, of 15: 456
(MMM} | Strength
(Clause | (NMAMT}
[ | 154  of
o | 15:456)
IR (18] (19)
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1. 1st papge shall be designated far Gengral Information mentianed as ndes Annesice-si

HETTH HUE T e (el svmeriariapar
Central Railway DRM (W)'s Office
(Division)........ Loeation,,

DAILY PROGRESS/LABOUR & MACHINERY REGISTER
Register issued on:
Name of work:,.................
Letter of Acceptance:. ...
Contract Agreement Mo,

Value of Work: ..o,

Revised Value of Work: ..o

Date of Completion:,....................

Extended date of Completion....................

No. of Machine Numbered Pages:...............o..ooo..,
Railways Officials

Senior Section Bngineer. ... Conltaet O L b irrmemrremsases

Asst Divisional Engineer. ..o snsseesen NG N

Sr. Divisional Engineer. ... Contaet Mo,

Divisional Engincer.....iimmnmiminimm mene CONRCE Now...

Contractor’s Officials:
Contractor’s Authorised Represe nlali'-.r&:.._.-....-.....,.........--.C‘nntn-:'r i it

COORENEE ™S BT 0o e mivssssanisisbiisssimivuiisrsnssinmssmssabion s GRMOE MBS i st

Signature of SSE/Works Signature of Contractors
Authorised Representative/Engineer

Boarrul wih CamSosrer



2. 3-8 pages shall be kept Blank for remarks of higher ins pecting officers having format as
under,

sr. | Date | Inspecting Remarks Iritials
M. officers Name &
Designation

3. Performa for the Daily Progress/Labour/ Machinery Register shall be a5 under-

Date | Description Labour Engaged Machinery
of Work Maohilized
Executed Skliled Unskilled
(1) 2) (3) | (4] (5]
Contractor | Contractor | Approximate™ | Stalus of | Sign of Rly's Sign of
Supervisor | Site quantur of - | Registration Engineer with Confractor's
Engineer | Work of Labours Date Representafive,
executed in Shramik with Date
Kalyan
Portal
G (7) (8] (9) (10} (1)

Boarrul wih CamSosrer
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HEwr NSt mrd AR f=ri
Central Railway DM (wye J(:-ITJ
,' ':E‘-
- (Division),...... Loeation,.....

. 1st fraees shal i
: s shall be designated for o - Anagxure-xii
—-— 0 T O design fﬂ'ﬁrﬂﬂﬂfﬂrﬁmtlun mentiened as under

RMC REGISTER

Registor issyed o)
Namwe off '-'-'W;Jrk i
I!ml:.-frrf'.-".r:n:u]murc-u:.._.......-...,

Conmlract Agrecaen N

Value or Wnr}:
Revised Value of Workpooias

Date of Completion:...............

Extended date of Completion: ...

No. of Machine Numbered PRBON s
Railways Officlals

SCHOr SECUOn BOEINeer. i Contact No,............

Assl. Divisional Engineer................ vorans COMEBE O i

s, Divisional Engineer.........vn, - Contact No.....,.......

Divisional Engineer........ocovoveennn. e COMACE MO,

Contractor's Ofljeials:

Contraclor's Authorised Representitive:. ... COMAEE Noor oo

Contaest Mo

LTI O] s BRI o i i i s
Signature of S8E Works Signature uFCqu!mctn{ 's
Authorised Representative/Engineer

Boarreal &fh Cam e



2. 3-4 pages shall be kept blank for remarks

of higher inspecting officars h aving format as

under,
5 | Dato Inspecting | Remarks Initials
Mo, officers Name &
Designation
3. Performa for the Ready Mix Conerete Register shall be as undir=
[ 5r.No. Date of Location/ Estimated Transit Time of Loatding
Concreting | Structural/ Quantity of | Mixture Na.
Member Concreting | & Qty.
(1) (2) (3) {4) i) (&)
Time | Time of Temperature Slump Mo, Of | Delivery |
of discharge B [t Cubes/Samples | Challan No,
srrival | Completion '_.B.mhlf-.nt Concrete | Regd. | Actual | taken & its File
Reference
Ma.
(7|18 (9) (10) (11) (12)
Batch ] Cement Content Type of Sign of Rly's | Sign of Contractor's
Report Cement Engineer Representative, with
No. & its and Grade | withDate | Date
File hs pee FEper
Reference | Approved | Batch
No, Mix Design | Repart of
RMC
{13) (14} (15) {16) (17) (18)

Boarreal &fh Cam e



ANNEXURE "B

1.

Deployment of Contractor's Technical staff

The Contractar shall place and keep on the works at all the timas efficient and
adequate competent staff to give the necessary directions to his workmen and to
see that they execute their work in sound & proper manner and sh-all employ only
such supervisors, workmen & labourers in or about the execution of any of these

works as are careful and skilled in the various trades.

The contractor shall employ at least one qualificd and competent Gradunle-l"-.ngim:ur
at every worksite when cost of the work 1o be execuled is Rs.2 Cr. or above and at
least one Diploma holder Engineer where cost of the work to be executed is more than
Rs.25 lakh but less than Rs.2 Cr. For large works numbers of Graduate/Diploma
Enginecrs shall be suitably increased to ensure effective supervision of worksites, The

number of engineers to be deployed by the contractor will be decided by Railway's
‘Engineer’ and conveyed to the contractor in writing. His decision will be final and

binding on the contractor, In this contact, the contractor shall deploy following nos.
of Qualified staff:

(2} Graduate Engineers- [----*] nos,
{b} Diploma holders —[----*] nos.
[* Numbers to be mentioned by Railway’s Engineer]

For non-deployment of Graduate Engineer and Digloma Engineer a penalty of Rs
40,000pm and Rs 25,000pm or part thereof respectively shall be imposed in additian
to the action being taken against contractor for non-deployment as per terms &

conditions of the contract.

The contractor will submit the CV of the Engineers and Supervisors to be deployed at
the site to the ‘Engineer’ who[Sr.DEN/DEN) will approve it based on the
qualification, experience, past record etc. of the person, prevailing site conditions

and the nature of the work to be executed. A certificate will be |ssued by the

Boarrul wih CamSosrer



Contractor duly signed by him as well a5 by site Engineer to the effect that the site
Engineer shall be deployed on the specific wark anly and is not deployed on any
other site / project. The Contractar shall at once remove from the works any
Engineer/supervisor who shall be ohjected to by the Engineer-in-charge., Fresh
approval has to be taken for the contractor's Engineer/Supervisor in case of any

change.

The name of the approved Engineer/s shall be reflected in the site registersfrecﬁrd .

In the event of the Engineer being of the opinion that the Contractor is not
employing on the works 5 sufficient number of staff and workmen as is necessary for
proper completion of the works within the time prescribed, the Contractor shall
farthwith on receiving intimation to this effect deploy the additional number of staff
and labour as specified by the Engineer within seven days of being so required and
failura on the part of the Contractor to comply with such instructions will entitle the

Railway to rescind the contract as per General Conditions of Contract,

Boarreal &fh Cam e



CENTRAL RAILWAY

HEADQUARTERS OFFICE,
ENGINEERING BRANCH,
MUMBAI C.S.T.

No. W.187.R.A./XII/Circular Date : 08.04.2021

Sr.DEN(Co)BB,BSL,NGP,SUR,PA

Sub: - Guiding limits of maximum cement content in concrete Mix Design for Railway
structures and bridges. FCE ¢sculen Mo 208 -

B2 23

In connection with the above, please find herewith a copy of PCE’s Circular

No0.208/2021 dated- 05.04.2021, regarding guiding limits of maximum cement content in
concrete Mix Design for Railway structures and bridges for information and necessary action.

1t is requested to kindly ensure compliance to the guidelines issued by above quoted
PCE’s Circular No.208/2021 while execution of work.

’§¢3;/
(A.K.Jain) ° Bo' 202

Dy.CE(Works)

DA: As above.

Copy to : 1. CPD/SD & CPD/BW
2. DRM/BB,BSL,NGP,SUR & PA
3. CTE,CE(PL),CBE,CE/TM,CE/TP,
CE/RSW,CE/G,CE/Workshop

For kind information please.

N W

Eéastz_'m PSCRIS
ocationhldw Delhi
Scanned with CamScanner
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CENTRAL RAILWAY wip e SRt

wrfar foramsfr =i,

s - 400 001.
CENTRAL RAILWAY
Principal Chief Engineer's Office,
CHHATRAPATI SHIVAJI TERMINUS,
MUMBAI - 400 001.

PCE Circular No 208/2021

No.W.187.R.A./XII/Circular Date: 05.04.2021

Sub: - Guiding limits of maximum cement content in concrete Mix
Design for Railway structures and bridges

ok 3k 5k %k k

Concrete mix design provides an optimal mix of ingredients to provide required
workability during placement and also to give hardened concrete which serves dual
purpose of required strength and durability. For various grade of concrete, IRS
Concrete Bridge Code:2014 and IS 456:2000 prescribe minimum cement content
and maximum water-cement ratio depending upon environmental exposure
condition for Railway bridge works and other civil works respectively. Above codes
also prescribe maximum cement iﬁ%entufpr concrete. Owing to different dynamic

~and static nature of loadings fo rl\gges and buildings, these codes prescribe
different values of abeve minimum & maximum cement contents.

In contracts, where item of concrete work is to be executed under USSOR, quantity
of cement used in concrete is to be paid as an extra item as per Special Notes to
Sr. No. 5 of Chapter 3 & 4 of USSOR-2011. Field Engineers are expected to perform
due diligence in approval of concrete-mix design to achieve economy in cement
content. Few instances have been reported where mix design have been finalized
with higher w/c ratio and consequently higher cement content. On the contrary, in
composite NS items of concrete, where cement is not to be paid separately, the
cement content has been observed to be optimized to bare minimum.

Higher cement content, apart from being uneconomical, causes thermal shrinkage
cracks and also adversely impacts environment. Instead of increasing w/c ratio,
higher workability of concrete can be achieved by using suitable admixtures thereby
keeping w/c ratio on lower side,so as to get concrete of adequate strength with
reduced requirement of cement. Durable, impervious and high-performance
concrete can be obtained through proper selection of ingredients, mix proportioning

and using water reducing property of Super Plasticizers. USSOR items for RCC,
provides for use of suitable admixture in mix-design.
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In order to rationalize the cement in concrete mix design,based on the best
construction practices adopted in the field, following guiding limits for Maximum
cement content are hereby prescribed in concrete mixes of different grades,
separately for Railway bridges and other structures:

Table 1
Guiding limits of Maximum Cement Content in Concrete Mix for works of
ROB/RUB/FOB/Subways /Water ways Railway Bridges: -

Concrete Mix M 15 M20 M25 M 30 M 35 M40 M 45
Grade &
above

Maximum Cement 315 350 380 410 440 475 500
Content (kg/cum)

Table 2

Guiding limits of Maximum Cement Content in Concrete Mix for works of
Building/PF Shelter Foundation etc:-

Concrete Mix M 15 M20 M25 M 30 M 35 M40
Grade &

above
Maximum Cement 300 330 360 390 420 450
Content (kg/cum)

Special Notes:

1. Mix Design shall be got done either from the reputed Govt. Engineering Degree
Colleges or from the NABL approved Engineering Test Laboratories as per IS: 10262
and it shall be critically checked wrt. provisions of CBC or 15:456 as applicable.

2. All concrete mix designs shall be approved at level of Engineer-in-charge i.e. sectional
DEN/SrDEN/Dy CE.

3. While designing the concrete mix, the environment to which concrete may be exposed
during its working life shall be judiciously decided. Very severe and Extreme exposure
conditions shall be used with caution. The level of severity shall not be unreasonably
high e.g. for RUB may not warrant Very severe or Extreme exposure conditions. While
approving mix design, Engineer-in-charge shall apply due diligence to this aspect.

4. Depending upon exposure conditions, minimum grade of concrete, minimum Cement
content and max w/c ratio in the Mix Design shall be applicable as per CBC or 15:456

as applicable. A summary of the codal provisions is given in Annexure in Table 3 and
Table 4 for ready reference.
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Table 3

Annexure

Minimum Grade of Concrete Mix, Minimum Cement Content and Maximum W/C in
concrete for works of ROB/RUB/FOB/Subways /Water ways Railway Bndges as
stipulated in IRS: CBC 2014.

Environmental | Parameters For Structural For Structural CBC:2014
Exposure members of PSC and members of Reference
Important Bridges Other Bridges | Clause
and Sub-
structure
Structural PCC RCC PSC PCC RCC
Member
Moderate Minimum Grade M-25 M-30 | M-35 M-15 M-20 | Table 4(b),
Cl.5.4.4
Minimum 240 300 400 240 300 Table 4( ¢ ),
Cement(kg/m3) Cl. 5.4.5
W/C (Maximum) {0.50 0.45 0.40 0.50 0.45 Table 4(a),
Cl. 5.4.3
Severe Minimum Grade M-30 M-35 M-40 M-20 M-25 | Table 4(b),
Cl.5.4.4
Minimum 250 350 430 250 350 Table 4( c),
Cement(kg/m3) Cl.5.4.5
W/C (Maximum) 0.45 0.40 0.40 0.45 0.40 Table 4(a),
CL.54.3
Extreme Minimum Grade M-35 M-40 M-45 M-25 M-30 Table 4(b),
ClL5.4.4
Minimum 300 400 440 300 400 Table 4( ¢),
Cement(kg/m3) CL5.4.5
W/C (Maximum) 0.40 0.35 0.35 0.40 0.35 Table 4(a),
Cl. 5.4.3

Max cement content- 500kg/cum [Cl 5.4.5] Pl refer Table 1 for guiding limits
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5. Maximum Cement Content for different grades of concrete has been given in Tables 1
& 2 above but every efforts must be made to reduce the cement content by trying

different proportioning of constituent materials and use of permitted plasticizers.

Payment for cement shall be made as per the quantity approved in Mix Design.

The Guiding limits mentioned in Table 1 & Table 2 above for Maximum cement
contents are prescribed for strict compliance. In case, it is not feasible to design the
concrete mix with above limits, then the mix design shall be referred to HQ along
with material test reports and mix design calculations for its review and approval.

A\

(Ashwani Saxena)
PCE/CRIly
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Table 4

Minimum Grade of Concrete Mix, Minimum Cement Content and Maximum W/C in

concrete for works of Building/PF Shelter Foundation etc as

stipulated in IS
456:2000 '
Environmental Parameters Structural IS 456: 2000
Exposure Member Reference Clause
PCC RCC

Mild Minimum Grade M-15 M-20 Table 5, Cl. 6.1.2

Minimum 220 300 Table 5, Cl. 8.2.4.1

Cement(kg/m3)

W/C(Maximum) 0.60 0.55 Table 5, Cl. 8.2.4.1
Moderate Minimum Grade M-15 M-25 Table 5, Cl. 6.1.2

Minimum 240 300 Table 5, Cl. 8.2.4.1

Cement(kg/m3)

W/C(Maximum) 0.60 0.50 Table 5, Cl. 8.2.4.1
Severe Minimum Grade M-20 M-30 Table 5, Cl. 6.1.2

Minimum 250 320 Table 5, Cl. 8.2.4.1

Cement(kg/m3)

W/C(Maximum) 0.50 0.45 Table 5, Cl. 8.2.4.1
Very Severe Minimum Grade M-20 M-35 Table 5, Cl. 6.1.2

Minimum 260 340 Table 5, Cl. 8.2.4.1

Cement(kg/m3)

W/C(Maximum) 0.45 0.45 Table 5, Cl. 8.2.4.1
Extreme Minimum Grade M-25 M-40 Table 5, Cl. 6.1.2

Minimum 280 360 Table 5, Cl. 8.2.4.1

Cement(kg/m3)

W/C(Maximum) 0.40 0.40 Table 5, Cl. 8.2.4.1

Max cement content- 450kg/cum [Cl 8.2.4.2] Pl refer Table 2 for guiding limits
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Sub: - Ensuring quality of work and maintaining site records in works conlracts.
ES 2t b

Ensuring good quality of works in the field is prime responsibility of Engineer in charge
of work. Various tools and aids are svailable to the field Engineers in the form of specifications,
contract conditions, various fields and laboratory tests ete. In spite of these, many a times, the
quality of works is found not up to the mark due to not implementation of the enabling
provisions in the contract or improper framing of contract conditions related to the quality.

It is also noticed that proper site records are not mainiained for the implementation of
conditions of contract and execution of the work as per specifications. Maintaining proper
records af construction site is an important precequisile for effective performance of contract. It
helps in project management by way of objectively monitoring progress of works, correct
measurements and timely pavments, ensuring quality in works as well as also safety of workers
at worksites, It also promotes healthy work environment highlighting the type of hindrance 1o
works, their duration and timely corrective actions wherever needed, rational extension of time,
cecord of instructions given by the Engineer to contraetor. It also helps in proactive vigilance and
fair settlements of disputes at later stage by getling clear insight about what actually happened in

the past.

Keeping the above objectives in view, various registers along with its formats 1o be
maintained at worksites and enforcing conditions are given in Annexure *A’. The repisters
should be got printed by the divisions and each page should be machine numbered. 1t shall be
ensured that the registers are always kept undated in the field. While processing bills of
contractor, a certificate shall be given by Rly's supervisor that all presenibed registers have been
maintained and records are kept up 1o date. The certificate shall be signed by the contracior in
token of his acceptance of records in registers. All the registers duly completed and signed by
contractor’s Engineer and Railway’s supervisors should be sent to divisional office at the time of
passing of first on account bill as well as with the final bill. The Engineer in charge can further
call the registers during passing of other on account bills also if he so desires. The certificawe
chall also mention that items or materials for which payment is proposed are meeting the
specifications passed the requisite tests and records thereof have been duly maintained and there

Al
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nre no instruetions pending for complionce. ADEN shall
the certificate and submit the same (o sectiona] DEN/SE]
passing the bills,

(esl cheek records and then couniersign
IEM along with messurement books for

The quality of wark also depends upon proper technical supervision by technically
proficicnt stafl" of the contraetor, Contract should have: provigion for deploying on the works, at
all the times, efficient and tdequate competent Engineer and Supervisor (o execute the work a5
per spectlications. The number of Engineers and Supervisors 1 be deployed by the contractor
should be decided based on the size, nature & requirement of the work. The number of Technical

stall’ to be deployed shall be specified in the tender document itself, Special contract canditions
for deployment of Engineer/supervisors are given in Annexure ‘B,

Safely of ranning traffic at work si® and safety of workman is another important area to
be taken care of during the execution of warks, All the employees of the contractor working at
site shall be provided with suitable personal proteelive pears to ¢nsure their safety at worksites,
Suitable conditions in this regard may bé added in the Tender Documents in addition to the other
existing conditions with regard to safety of traffié & workmen at worksites,

It is important to carry out testing of material being used 50 as to ensure that it complics
to lay down specifications. The testing of material should be done through NABL accredited
labs or from reputed Engineering colleges. The contractor will also set up site laboratory for
testing of materials as per the requirement and as provided at special conditions of contract in the
Coniract Agreement. The Material Test Reports (MTC) needs to be properly serutinized for
conformity to the specifications, accepted by the competent authority and are properly preserved,

All concerned shall ensure sirict complisnce of above instructions, These special
conditions of contracts given in Annexure A & B shall be incorporated in all tenders for works
contract called hence forth.

DA: - Az above - e }\l'

{Ashwani Suxena)
Principal Chicf Enginecr
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Annexure ‘A’

Construction site records

In order fo maintain accurate records of i |
e performance of contracl,
maintain the following registers af site: vacl e Haluays represcataihe vt

Site Order Register — This regisler shall be for issuing work related instructions 1o the
Contractor by Englneer or his Representalives Vorbalordersfinstructionsare confirmad by the
SEE/ADEN in wriling in the regisler. Conlractor shall promplly acknowledge orders given
1hErEﬂ_'l and.mmply wilh them wilhin a reasonable ime, Conlraclor shall also record Lhe
compliance in above register. Rallways representative shall report such issues that have nol
been _[:clmplrecf by the Caonfractor in a reasonable lime frame o his higherups for fls eary
remedy, Reply to the inspecting officers regarding comphance, needs to be communéicated by
Iha Eu:nnimn:tm'l promplly. Confraclor may also record his grievance, if any, in above register,
:rrr:Ir::: the ﬁauh-.'a].r shall try lo selle promply.Proforma for the register is allached as
Xure-1,

Hindrance register- This register shall be maintained to record all nindrances encountered
d_unng execution of works in the contract. It shall indicate Nature of hindrance, Date of star of
hindrance, Date of Removal of hindrance, Period of hindrance, ltems of work that could not be
execuled because of this hindrance, impact of hinderance on overall delay etc. Hinderance
register will form basis for grant of extension to the contractor with or withoul penalty,
Proforma for the register is attached as Annexure-i.

Drawings issue register- All records of lssug of drawings wizGeneral Arrangemenl,
Architectural, Structural, Plumbing, Sanitary stc to the conlraclor by the deplt. shall be
maintained in this register. i the contract warrants submission of drawings by the contracior
such as those for lemporary works, struclural designs & drawings in Design & Buill contract, as
builticomplation drawings etc, it shall also be entered into the register, This register wil also
form a basis for analysing delay in execution of works by eilher party 1o the conlracl. All
drawings shall be always kept at site in a separale folder for ready reference. Performa for the
register is attached as Annexure-iii.

Technical Register- This register will show lechnical details at site of work indicating layout of
work, foundation works, variation in structural dimensions from drawings, any technical detais
necessary for verification of measurements, hidden works elc.This register is also meant for
recording details of *Approved Method Statzment” for major important aclivities thal requires
thorough delailing to ensure quality & safely of the work being executed. Performa for the

register is attached as Annexure-Iv.

Piling register- A separale piling register indicating defalls of pile load lest, location, size,
depth of pile, strata encountered, fime of start and end of boring, time of start and end of
concreting, depth of sockeling et may be maintained. For small gty, piing details may be
entered info Technical Register. Performa for the register is attached as Annexure-v.

Tools & Plants Register- This register shall give details of fools and plants, equipment and
machinery elc availzble al site duly indicating their condition and usage, date-wise.

Cement Register - This register will be maintained fo record daily recelpt and consumptian of
ihe cement duly indicating the balance quantity, The quantum of the work done for the cament
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issued on a parlicular date will also be maintained MTC and reference of Material Passing
Register shall also be maintainad in this register. Performa for the register Is attached as
Annextire-vi,

Relnforcing Steel Register - This regisler will record the delails of reinforcemants and its
lecalion of use in structural members, MTC and reference of Malarial Passing Register shall
aiso be maintained in this regisler, Performa for the register Is attached as Annexure-vii,

Structural steel Register- This register will record {he delails of structural stesd and its location
of use In slructural members.MTC and relerence of Materal Passing Reaister shall also be
maintained in this register. Performa for the register is attached as Annexure-vill,

Material Passing & Testing Register - This regisler will show material brought at site,
passed, rejected ete. wilh quantity, brand, specifications & test results efc in a labular format,
The records of sieve analysis of coarsed fine aggregates, impact or abrasion tests etc,
admixiure 1est elc shall also be maintained in this register or Material passing & testing
register, The documents related to matarial passing shall be maintained in a separate folder for
ready reference. Performa for the register is attached as Annexure-ix.

Concrete Cube register-AN mix design shall have approval of seclional DEN/Sr DEM. The
tube register shall maintain records of cube casling and testing for 7days and 28 days
strangih, Locations from where samples are taken shall be specifically mentioned. Fer concrete
brought through RMC, sampies shall be collectad in prasence of Engineer's reprosentative and
additional racords of plantsource, transit mixtures, challan, lime of travel, batching recard,
sump eleshall alse be mainlainedin RMC Register. Source of RMC Plant shall have priar
approval of sectional DEM/Se DEN. Parforma for the register is aftached as Annexure-x.

Labour RegisterDally Progress RegisterMachinery Register - This register will be
maintained 1o show daily sirength of labour in different calegories employed by the Contractor,
machinery mobilized & description of work exgcuted. Details of Contractor’s Supervisor and
Engineer shall also be maintained in it It will also record category wise no, of labours engaged
on the execution of work. Performa for the register is attached as Annexure-xi.

Programme Register - This register shail contain planning and progress of waork in the form of
Bar charts andior PERT charl ete. The planning of work submiltad by the conlractor shall have
approval of sectional DEN/Sr DEN. The planning shall be periodically reviewed and revised
program or calchup program shall be submitled by Coniraclor for completion of works,

Daily Progress Register- Dally progress registar shall indicate dally progress of work done by
lhe Conlractor, It shall be gof signed at least once In thres days from Engineer in token of
accaptance. Performa for the register is attached as Annexure-xi,

Ready Mix Concrete Register- Ready mix Concrete Register shall contain information

regarding Mame of Structare, defail of Transit Mixer, ils loading, arrival at Sile & Time of

discharge complelion, Slump, Ambient ime concrete Temperalure and refarence of delvery

Challan Mo. & balch Report Mo. Cement conlent as per approved mix dasign and as per

ieueimd Batch report Mo, Shall also be maintainad, Performa for the redister is attached as
nnexura-=xu,

Log Bock of avents - All events are requived lo be chronologically logged in this book, date-
wise and shift-wise,
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QAP Compliance register- For all important works valuing mare than Rs 15 crore, a "Quality
fﬁsﬁurannle Manual” covering Quality System, Inspaction & Testing, Method statements for
important items of works, Document & Data control, Quality Training etc shall be prapared
before starting the work. The above manual shall be prepared by Contraclor by employing
professionals in the field and submitted to Engineer for his approval. The Implemantation and
compiiance of check points shall be maintained in QAP compliance register,

SHE compliance Register- For all important works valiing more than Rs 15 crore, & "Safety,
Health and Environment (SHE) Manual” covering measures and practices to ensure safely of
employees and workers, safely of worksiles, Hazard Identificalion & Risk assessment (HIRA),
Safely Training, Occupational health systems for well-being of employees in the workplace,
Enviranment protection, Pollution control and mitigation measures, compliance of related
AclsiLaws etc shall be prepared before slarting the work. Thi sbove manual shall ba preparad
by Contractor by employing professionals in the field and submitted to Engineer for his
approval. The implementation and compliance of impariant check points shall be maintained in
oHE compliance ragister,

Schedule/Paid/Deviation Qty register- Thiz register shall indicate Quantifies in scheduls,
paid Dill-wise, deviation/variation elc in a labular form in lhe regisler to examing progress of
work and also timely forecast of likely variations.

(@) Any other registers considerad necessary by the Railway Engineer, shall also be maintained al sita.

(b)

(c)

(d}

(2}
{f}

Seclional DEN/Sr. DEN shall decide type of registers lo be maintained at site at lhe time of
commeancement of work and approve them in wriling.

Depending upon enormity and importance of project, some of above registers may be merged fo
reduce handling of [arge number of registers.

(d) While processing bills of contractor, a cerfificate shall be given by Rly's Supenvisor that all
prescribed registers have been maintained to fhe standard and records are Up io Date. All the
registers duly completed and signed by Conlractar’s Engineer and Rallway Supervisors should be
sand to divisional office at the time of passing of first on account bill as wedl as with the final bill
The certificate shall also menfion that items or materials for which paymen! are proposed are
meeting the specifications and records thersof have been duly maintained and thers are no
instruclions pending for compliance.

The certificate shall be signed by the Conlraclor In loken of his acceplance of Records of Regislers,
Seclional ADEN shall test check records and then countersign the cerificate and submil the same
to Sectional DEN/Sr. DEN along with Measurement Bocks for passing the bilts, Sectional DEN/Sr.
DEN should pericdically visit the siles and may call for these records, for their scruting and
comments.

Hinderance Raegister should invariably be sent along wilh the application for extension of time of
completion of the wark for the compatenl aulharity to take a decision.

All Registars, Proforma charts, efc. will be the property of the Rallway,

Al registers shoutd indicate on first page, Name of Work, Name of Agency, CA No., Compledion
period, Date of commencement, Schedule date of completion, Extendad date, i any, Contracl
value, Revised Conlracl vaiue, Name of Rly's supervisor, Mame of Conbractor's
SupenisonEngineer, if any. The registers should be preferably machine numbered. Few pages (J-
4) should be left in the beginning for the nspection remarks of higher up officars,
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{a) Registers as mentioned above will be maintgined by the Engineer's Representalive and shall be

seen 3‘. signed regularly by the Conlractor or his autharised Representative for compliance of
instructions recorded thereln for satisfactory completion of work.

{h) One hard bound copy of the contract agreement and supplementary agreements, if any shall
always be maintained at site for ready reference,

(il Copies of Geotechnical reports shall always be maintained al site for ready reference, All lovel
books & survey records shall be duly preserved and maintained.

[ Onca a month, for all works, colour photographs ind icating various stages of execution of work shall
be laken and developed by the Contractor at his own cost and same wil be submitied o Railway in
soft and hard coples and shall be the properly of Railways.

[k} The Conftraclor for his own purposes, mayalso maintain accurate records, plans and charls
showing the dales and progress of all main operations and the Engineer and his representative
shall have access lo this information all the imes. Recards of tests mads shall be handed over Lo
the Engineer's representative after camrying cut the lests,

i
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Annexurao-i

1. 1t page shall be designuted for Genersd Information mentioned as under.

HETH HUS o () wrrelena
Central Railway RN (W)'s Office,
(Division)......... Location,.....

SITE ORDER BOOK

Register issued on:

Hame oF Witk

Lefler ol Aooepianees. . ... i i
Contract Aprecmest Moo

Vitlue oF Work: ... cssssss s s essst s s
el N I O N i e s i
D3 et o o e s i S b R et s i

Extended date of Completion:. . .....coeoe s it

Mao. of Machine Numbered Pages:... ..o

Bailways Officials

Senior Section ERgineer. ... iasiiiiniinrinsnseed OOMEEE W0 i i
At Divisional Ergimeer.. .o i i ORI W i
Sr. Divisional ENgimeeT... .....coomiiiimemmmrisarreerssssnandGOBEL O, ..o ssceressrsassesess

Devighonsl Brgiieer. ... wsimsmssismssinisaisces ORI B0 civmsymminiie

Contracter's Officinls:
Contractor's Authorised Represenialivel....ou s AL TR L R —

Contract’s EngINeer. . i nasiinisnsionss simsamssasssanniasionnssd ARG MO iacnsinnnnaninis

Signature of 55E/Works Signature of Contractor’s
Authorised Representative/Enginecr
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3.4 pages shall be kept for remarks af higher Inspecting officers having format as under.

Sr. | Date Inspecling Remarks Initials
Mo, olficers Nine &
Diesignation
Perfarma for the Site Order Book shall be as under.

tr. | Date | Instruction issued Contractor/Contrac | Compliance Final remarks

Mo, on the inspection | tor's report by of the Railway
of work with representative contractor’s Engineer with
Signature & acknowledgment representative | Signature,
Designation with Signature with Designation &

Mame & Date Signature, Date
Name & Date
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151 page shall be designated for General Information mentioned as under.

Annaxure-

HEOQTH

Central Hailway

HUS T ) e

DRM (Wi's Office,
{Division)......... Locution......

HINDRANCE REGISTER
Repister igsued on:

Moot ook e et
Letler of Acceplinee:...............

Contraed Agreement Moo
Value of Work........ccinie s
Revised Value of Work:. ...

Date of Completion:,.....uen o

No. of Machine Numbered PRges:.......oooooooooeoi

Railwavs Officials

Seniar Bection Engineer. .. ..o ComaeL IO wasscssmieppmiiangis

Assl. Divisional Engineer................ SRR 11+ . | MO

Sr. Divisional ENINEer.......ocociicrmmicieciosssicsmsmessnrnes COMBEE NOwrins

Divigional EngINeer. ..o Contnet Na,...

Contvacter's Olficials;
Contractor's Autharised Representative.........o.........o....Contaet Moo

Contract's Englneer...........ov e, srmsaneesars oo OTTEEE DL s

Signature of S3E/ Works Signature of Contractor’s

Authorised Representative/Engineer
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2. 3-4 pages shall be kept for remarks of higher inspecting officers having format a5 under,

Sranresd niin ComSeomner

Sr. | Date lnspeecting Remnrks Initials
Mo, officers Mame &
Desigation
X Performa for the Hindrance Register shall be as under.
Sr. | Matureof | Dateof Date of Period | Over ]'-'l.felglnagu: Mat Remarks & | Sign. Of | contr
Mo, | Hindrance | occurance | clearance Lapping | of Effective Heferences . | site actor’
Pericd IF | Hindrance days af anginee | 5
Ay Hindranee rwith FEpre
date senta
i tive
o . with
: TR Signal
ure,
Marme
¥ E
Date
!
@



A e ST

L

" 3 plomn ey sl skl sk S

- g kit 0 designated for Genergl Information mentioned

as under

Annextire- il

HEGYer

Central Railway

DRAWING ISSUE REGISTER

Register issued on:

Name of work:...................

Letter of Acceptance:,.......
Contract Agreement NOwcin

Vialue of Work:............

Revised Value of Work:..........

Date of Completion:.................

Extended date of Completion:........cccnnrrosnn,
No. of Machine Numbered P

ilways Officialg

Senior Section Engineer..........oooooo . s

Asst. Divisional Engineer...............

St. Divisional ENgineer. ...

HUS e =iy srerrafiorar
DRM (W)'s Office,
(Division).........Lacation......

....... Contact Now...........

FENPPIS & 1|11+ 41 ' | 1 NP

....... Contact No.....

Ot || Tu2 |\ PAE S

Contractor's Authorised Representative:,
Coentract’s Engineet.......................

Signature of SSEWorks
Au

SN 4T 1o a1 [}

cenesdoontact Mo. e

Signature of Contractor's
therised Representative/Engineer

.
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2. 3-4 pages shall be kept for remarks of higher inspecting officers having farmat as under,

Sr, | Date Inspecing Remarks Initials
PMes, elTicers Mome &
;. Dﬂ.'ligrl.:lliim
I

& Performa far the Hindrance Register shall be as under,

| 5¢, | Natureof | Date of Datg of Period | Ower Welghtage | Met Rermarks & | Sign. Of | contr
Ma. | Hindrance | securance | elesranca Lapping | of Effective Referencas | 4ie gctor
Period it | Hindrance days of enginee | 5

Anmy Hindrance rwith regre
date senta
tive
with
e Signat
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2.

3-d pages shall be kept blank

for remarks of higher inspecting officers having format ag

undar,
Sr. | Dale Iliﬁpcuﬁng Lemnrks Initials
Mo, alficers Nome &
| DPresigition
3. Performa for the Drawing - issue Repister shall be as under-
Sr. Drwg. No. | Details of | Date of Acknowledgementof | Signalure of
Ma. & Revision | Drwg. issue to the | Confractor/Remarks Raitway Engineer
Mo, If Any Confraclor
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It page shall be designated for General Informotion mentioncd as under

dnnax eV

HETH

Central Railway

TECHNICAL REGISTER

Repister issued on:

G OF WO s srmasritnimsstsrmerstsspnm pamssnies

e 0 BT U I i i S w65

] [ R T R e TR S B A Bl

b T B e e O oL Tl ey LI P o B

T IR N1 v o e S

Dinte of Complatbomn:,, ... o v e imismrins

Extended date of Completion:......ocimmenemmcisisimssimsssiasaes

No. of Machine Numbered Pages:. ...

Iailways

Sentor Seclion Enpineer. . s omssismmmsassimsvansin
Aszst, Divisional Engimeer: ..o vesiaisinie
Sr. Divisional ER@IIEOE. i s sassibissmbiasisiissisias
Divisional BREIEET......corermrrescrmiarrsasmrsesrmesensarsseres

Contractor's Officials:
Contractor's Authorised Representative:................

Contract’s Enginenr. i oo

Signature of SSEMWorks

fhicinls

............... Lomtaet Moo

HUS Clier (=) smrarraieorT
DRM {W)'s Office,
B F R T T —— Localiom....

BT 1T ) [ ——

Conimet Mo, oot
Lontast Ma....iviiiiriinn

SR 11711 3 o SO

s o AL IERR A M. oo e i

Signature of Contractor's
Authorised Representative/Engineer
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2. 3-4 pages shall be kept blank for remarks of higher inspecting officers having format as

uncler,
sr. | Date [ Ins pecting Remarks Initials
No. officers Name &
Designation
3. Performa for the Technical Register shall be as under-

Sr.No. | Date | PARTICULARS [PERTAINING TO | APPROVALS/COMME | Contractor's
WORK-SITE) NTS/ REMARKS OF | Representative
(SKETCH/DIAGRAMS/NOTE/INS | (ENGINEER with  Signature,

INCHARGE) Mame & Date

TRUCTION/ REF Drawings...Etc)
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15t page shall be designated for General Information mentioned as undar

HETTH

Central Railway

PILING REGISTER

Register isued on:
i TR FTER T T R T PR PR e

Letier of ACCepUINCe. ... v mransiesimas

HUSTIA (el eprermierd
DRM (W)'s Office,
(TR T T — Laocation. ...

Contragt Agresment ' [ A et ot S R O e e

R LT [ T o

Tttt I 0 T OB s i e o g s s mm S

Doz of Completion:... ..o..cmiminmmmrsiasisas s

Extended date of Completion:. ....mismsisismssissismsmien

Mo.of Machine Numibered Pagse .. .. o it e ssans st iaramsdsmss bt imsrinr rembenss

Railways Officials

Senior Seotion ENGINCEr. ... i

Assl. Divisional Engineer......orimmsaisimmsiinsinin i

B DIv i ionn] B e T e siasiiiiisinsa

Divisional Engiieer. . ..o st rmaes

Contractor’s Oificials:

Contractor's Authorised Repressntativer., ..o

a0 Lo R 0T

Signature of SSEWorks

0] 14T L R —

Contact Moo

R s [ |- ! [ RN,

SR . £ Tl [ T

SO 117 T B s S

Signature of Contracter's

Authorised Representative’Engineer
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