MAHARASHTRA METRO RAIL CORPORATION LIMITED
(Nagpur Metro Rail Project)

Dt.25.07.2019

Name of Work: Construction of Balance Work of Seven Numbers Elevated Metro Stations (Automotive Square, Nari Road,
Indora Chowk, Kadvi Chowk, Gaddi Godam Station Kasturchand Park and Zero Mile) including E&M Works and PD Area Balance
Works excluding Viaduct in Reach-2 for Nagpur Metro Rail Project.
Tender No.N1C-39/2019, Dt.05.07.2019, Portal No.189

Corrigendum-IlI

Reply to Pre-Bid Queries

Sr. | Clause No. Bid Condition Bidder's Queries Maha-Metro Reply
No
1 N1C-39/2019 Date and Time of submission of Tender : | We request to postpone the date of | Cannot be acceded to
Online submission up till 16:00 Hrs. on | submission at least by two weeks.
06/08/2019 at Maha Metro's e-tender
portal
2 Part-3 Condition of Contract & | Time of Completion: 16 months Considering the volume of work and | Tender condition prevails
Contract Form involvement of several special job with
Section-IX, Particular longer lead time , we request you to
Condition of Contract, Part-A, revise the completion period to minimum
Contract Data, Item No. No. 5 22 months.
3 Part-3 Condition of Contract & | Defect Liability Period: 16 months | We request you to revise the Defect | Accepted
Contract Form Section-IX, | reckoned from taking over the assets. Liability Period to 12 months from
Particular Condition of handing over the assets.
Contract, Part-A, Contract
Data, Item No. No. 6
4 Financial Bid & Bill of | Traffic Signals, Signage's and other Traffic | In Item description 1(vii) not found. | GO3 Traffic signals, Signage item
Quantities aids. This shall include item no 1(i) to 1 | Please clarify. includes only 1(i To vi) and stands
Schedule A, GO3 (vii) amended accordingly.»..fu_\
5 Financial Bid & Bill of | Provide furnished site office as per | Quantity mentioned under Item no. 6. of |e Site office @s"’mjéﬁ"f{é”"";

Quantities & Part-3 Condition
of Contract Schedule A, GO1,

drawing and specifications for the use of
site Engineer and his supporting staff; at

GOl of Schedule A is 91.67 Sgm but in
Part-11l, Section IX, Annexure -IX-D under

schedule A admeastring

Sgmt. is prevg
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Item No.6 & Part-lll, Section
IX, Annexure -IX-D

least at two locations; as per specification

the head of "Site Office and Office
Equipment’s" minimum requirement is
150 Sqm. Please clarify.

o PCC, S.NO.92 ,Site office
for Employer and Annexure-I1X-
D, requirement of 150 Sgmt
site office stands deleted

6 Financial Bid & Bill of | Supplying and Installation of roofing with | In the Item Specification, total thickness | The bare thickness is 0.50mm and
Quantities Schedule C, TO5, | colour coated Galvalume substrate. of the sheet with coating mentioned as | total thickness with coating is
Item No.5.8 0.68 mm with a bare thickness of 0.5 mm | 0.58mm with 4.12Kg/Sqm weight.

thick but weight mentioned as 4.12
Kg/Sgm. With 4.12 Kg/Sgm weight the
sheet thickness comes with coating as
0.58 mm having 0.5 mm bare thickness.
Please clarify.

7 Part-3 Condition of Contract | Key Dates Key dates are showing 110 weeks | The completion period is 16
Part-lll, Section IX, Annexure - completion  times  with different | months and corrected Key date
IX-C milestone  description and  having | sheet is attached.

different station names. Kindly clear Refer: Annexure A

8 Financial Bid & Bill of | The Bidder should quote his percentage | Instruction to bidder says to quote his | Read as: Bidder has to quote
Quantities Important Notes to | rate against each item of schedule "A" to | percentage rate against each item of the | percentage below/at par/above
Bidders "G" in the "Financial Bid" or commercial | schedule "A" to "G" seems to be | onall schedulesAtoG

envelope of e-tender portal of MAHA- | contradictory with the format given to
METRO quote the contractor his percentage rate
against each schedule. Kindly clarify.

9 Particular Specification | Structural Specification Structural Specification is not available in | The structural specifications is
Section VII-B Content of the contract volume though it is shown in | attached and refer as: Annexure
Specification the index page. Please clarify where to | B

find the structural specification.

10 | Financial Bid & Bill of | ltem of reinforcement specifies only that | Kindly clarify chairs and spacers for | It is clarified that chairs and
Quantities Item No. T03, 3.1 | lap is not payable for reinforcement | reinforcement work are payable or not. spacers for reinforcement works
of Schedule C work. But it is silent in regards to chairs are not payable.

and spacers for reinforcement works.
11 | Part-3 Condition of Contract & | Repayment of Mobilization Advance Clause No. 37 of Contract Data under | Clause No.47 of part B ,Specific

Contract Form Section-IX,
Particular Condition of
Contract, Part -A, Contract

Data, Clause No. 39 and Part-

Section IX- Particular Condition of
Contract specifies that Mobilization
advance recovery should start after 20%
of certified Interim payments wherever

provision under section 9 stands
modified as "Particular Condition
of Contract = specifies that it

should st’a&af 20% of certified




B, Specific Provisions, Clause
No. 47

Clause No. 47 of Part-B, Specific Provision
under Section IX- Particular Condition of
Contract specifies that it should start
after 30% of certified Interim payments.
Please clarify which one should prevail.

Interim payments". .

12 | Part-3 Condition of Contract & | Price Variation 1) Steel & Cement percentage | Tender conditions prevail.
Contract Form Section-IX, components seems to be not in the line
Particular Condition of of the volume of scope of work for steel
Contract, Part-B, Specific and cement. requested to modify the
Provisions, Clause No. 45 component in line with the BOQ cost.

13 | Part-3 Condition of Contract & | Price Variation 1) Major Materials for this contract are | Tender conditions prevail
Contract Form Section-IX, Finishing & MEP Materials which are not
Particular Condition of found covered at all under the head of
Contract, Part-B, Specific "Other materials, machinery, machine
Provisions, Clause No. 45 tools component" as the index is to be

governed by "Manufacture of Machinery
and Equipment’s" as published in RBI
Bulletin. Requested to modify the indices
and to incorporate the finishing
materials.

14 | Part-3 Condition of Contract & | Price Variation 1) Labour Indices: RBI Bulletin stopped its | RBI bulletin is available. Hence no
Contract Form  Section-IX, indices publication for "Consumer price | change in tender conditions.
Particular Condition of index numbers for industrial workers" in
Contract, Part-B, Specific Oct'2012. Last publication was upto
Provisions, Clause No. 45 Sep'2012. Please clarify which indices are

to be considered against labour.
15 | Part-3 Condition of Contract & | Employer's variation & Variation and | Extra Items to be operated first with | Please refer PCC S.No.43 Sub

Contract Form Section-IX,
Particular Condition of
Contract, Part-B, Specific

Provisions, Item No. 41(Clause
No 13.3.1, new sub clause)

variation procedure(Additional Items of
work)

latest CPWD SOR/USSOR-Indian Railways.
If extra items are not covered in CPWD
SOR/USSOR-Indian Railway then market
rate analysis is to be done with
accordance to the guide line stipulated in
Part-2 b) stating" The contractor shall
furnish sufficient information in terms of
rate and prices of the work,

clause(New sub clause) 13.3.3
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equipment/components  manufactured
by the contractor or sourced from the
vendor/subcontractors such as:
estimated man-hours, man-hours rate for
manufactured item, design cost, basic
rate of materials, sub-assemblies, taxes,
duties, overhead and profit and inflation
rate, so as to establish the
reasonableness of the variation price"

1. The definition of overhead is not
included in the contract. Kindly clarify the
different components should come under
overhead.

2. Percentage of overhead is not
mentioned in the clause. Kindly clarify

which % should be taken into
consideration.
16 | Part-3 Condition of Contract & | Variation in Bill of Quantities The Clause no. ii.e) under Variation in the | Tender condition prevails
Contract Form Section-IX, Bill of Quantities leads the contract to
Particular Condition of vary upto colossal percentage without
Contract, Part-B, Specific adjusting the rate as approximately 98%
Provisions, Item No. 43(Clause items comes under this head. Hence
No 13.3.3, new sub clause) requested to mention the upper cap limit
of total variation notwithstanding the
prevailing clause limits based on the
agreed contract price.
17 | Part-3 Condition of Contract & | Variation in Bill of Quantities Procedure of finalization of rate comprise | Tender condition prevail
Contract Form Section-IX, of only 20% overhead, profit and
Particular Condition of corporate taxes over the base amount as
Contract, Part-B, Specific per clause no g.v). It is requested to
Provisions, Item No. 43(Clause enhance the percentage of profit and
No 13.3.3, new sub clause) overhead and corporate taxes to 30% on
the basic cost as project of this nature
has substantial in build subsidiary cost..
18 | Corrigendum-l Item No 6 | Fully Automatic computerised batching | As the concrete quantity is not | Fully Automatic computerised
(Equipment), Serial No.2 Plant (2 Nos. of 30 Cum) substantial as per BOQ and

batching Plant (1 Nos. of 30 Cum)
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approximately 16000 cum, one batching
Plant seems to be enough to cater the
requirement. Please clarify.

19 | Corrigendum-l Item No Concrete Pump: 6 Nos. As the concrete quantity is not | Concrete Pump: 3 Nos.
(Equipment), Serial No.3 &4 Boom Placer :2 Nos substantial as per BOQ  and | Boom Placer :2 Nos
approximately 16000 cum, 1 Nos
Concrete pumps and 1 No Boom Placer
seems to be sufficient for the Project.
Please clarify.
20 | Corrigendum-l Item No Cranes and road Cranes in site/casting | As the concrete quantity is not | Cranes and road Cranes in
(Equipment), Serial No.5 yard with suitable capacity: 5 Nos. substantial as per BOQ and | site/casting yard with suitable
approximately 16000 cum & Casting yard | capacity: 3 Nos.
not required, 2 Nos crane of suitable
capacity seem to be sufficient for the
Project. Please clarify.
21 | Corrigendum-l Item No Cranes and road Cranes of suitable | As launching of girders are not included | Cranes and road Cranes of
(Equipment), Serial No.6 capacity for launching and erection: 5 | in the BOQ scope Launching Crane seems | suitable capacity for erection of
Nos. to be not required. Please clarify. PEB structure etc : 2 Nos.
22 | Corrigendum-l Item No Gantry of Suitable Capcity in Casting Yard: | As precast girders are not included in the | Accepted.
(Equipment), Serial No.7 2Nos. BOQ scope Gantry of suitable capacity
seems to be not required. Please clarify.
23 | Corrigendum-l Item No Minimum Nos. of Precasting Bed | As precast girders are not included in the | Accepted.
(Equipment), Serial No.8 (Typical): 5Nos. BOQ scope Precast Bed seems to be not
required. Please clarify.
24 | Corrigendum-l Item No Transit Mixers: 12Nos. As the concrete quantity is not | Transit Mixers: 6 Nos.
(Equipment), Serial No.9 substantial as per BOQ and
approximately 16000 cum & 5 Nos Transit
Mixer seem to be sufficient for the
Project. Please clarify.
25 | Corrigendum-l Item No Trailers for carrying girders 75/200 MT | As precast girders are not included in the | Trailers for carrying components
(Equipment), Serial No.9 respective capcity: 8Nos. BOQ scope Trailers for carrying girders | of PEB structure etc. : 2Nos.
75/200 MT respective capacity seem to
be not required. Please clarify.
26 Use of flyash Is utilization of flash is permitted? If | The details regarding Flyash is

Permitted please provide list of
structures where flash can be used with

available in tender, clauseno 3.2,

Part-2, work reguirement, section
j : !
I
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maximum percentage of flash utilization
as per Codal requirement.

VII-B, particular
structural.

The use of well graded flyash
from an approved source may be
permitted subject to satisfying

specification-

the design criteria and
requirement of mix design in
pilecap/raft, pier,  columns,
beams, slabs excluding PSC
girders.

The maximum allowable content
of flyash or flyash + micro
silica/silica fume shall be limited
to 150kg/Cum of concrete mix
and the details are available in
tender specification.

completely readable,
autocad drawings.

please provide

27 | Part-3 Condition of Contract & | The Documents forming the contract | We think i) Schedule should be merged | Accepted price Schedule is part
Contract Form  Section-IX, | taken as mutually explanatory to one | with a) the Contract Agreement (if any). | of LOA which would be issued to
Particular Condition of | another. For the purpose of | Ply Clarify. the successful bidder.

Contract, Part-B, Specific | interpretation, the priority of documents
Provisions, Item No. | shall be in accordance with the following
1(Subcluase 1.5 Priorty of | sequence:
documents) a) the Contract Agreement (If any).
b) the Letter of Acceptance
c) the Letter of Tender.
d) the Particular Conditions- Part A
e) the Particular Conditions- Part B
f) these Genera Conditions
g) the Specifications.
h) the Drawings
i) the Schedule
28 Tender Drawings As the attached Tender drawings are not | Cad  file is attached as

corrigendum |Il|




29 Drawings To enable the contractor to plan work | The drawings shall be provided
within time requested to provide | progressively. We confirm that
contractor drawings at least 45 days | availability = of construction
earlier before commencement of any drawings prior to Schedule
activity as per the agreed base line | activities station wise as per
programmer. baseline programme of

contractor.

30 Design Approval In case of any substantial delay in | EOT shall be considered without
approval of design data/Construction | any monetary compensation.
Methodology, then suitable time and
cost compensation to be provided as per
mutual agreement.

31 | Financial Bid & Bill of | A separate template in the financial | As the Present Tax structure comprises | The said template stands deleted

Quantities Important Notes to | section of the e- tender portal has been | with GST is it required to submit it
Bidders. SI. No.3 provided for cetails of taxes/duties/levies | separately? Please Clarify.
etc included in the schedules (For
Schedule A tc C and G) which the Bidder
shall duly fill Lp and submit
32 | Part-3 Condition of Contract & | Right of Access to the site: We request you to modify the clause for | EOT shall be considered without
Contract Form  Section-IX, | If the contractor suffers delay from | suitable time and cost compensation to | any monetary compensation.
Particular Condition of | failure on the part of the Employer to | be provided to Contractor as per mutual
Contract, Part-B, Specific | Grant right of access to or possession of | agreement in case of any substantial
Provisions, Serial No. 3 |the site the contractor shall give the | delay to get the access of the site.
Subcluase 2.1 notice to the Engineer in a period of 28
days of such eccurrence. After receipt of
such notice tke Engineer shall proceed to
determine anv extension of time to which
the the Cont-actor is entitled and shall
notify the Contractor accordingly.
For any such delay for handing over the
site the Contracor will be entitled with
reasonable extension of time and no
monetary clzim whatsoever shall be paid
or entertainec on this account. D 5
33 | Stone and Granite works and | Stone and Granite works and tile works As the stones and flooring tiles costs | Accepted rqt’es"fa"r‘év approJ le for

tile works Item no.2.0, 3.0,

vary over a wide range, your are hereby

all shades

AF— W AP
Iors*gfxgraﬁgr/tvle.




Schedule D

requested that the basic rate be provided
for stones and flooring tiles and price
variation be paid based on the diffrence
between actual purchase price and basic
rates.

34 | Reinforcement Part-2: Work | Only TMT reinforcing bars of grade Fe500 | BOQ specifies that Fe 500 D steel be | As per BoQ, Fe 500D steel to be
Requirement Section VII-B: | (0.2% proof stress / yield stress not less | used, whereas specification specifies that | used.
Particular Specification- | than 500 MPa) confirming to 1S:1786 — | TMT Fe 500 steel be used. Kindly clarify.
Structural, Page no. 89 1985 shall be suaplied and used as
reinforcement cteel for the permanent
work
35 | Structural Steel Works Item | STRUCTURAL STEEL - PEB / AT SITE as | Kindly specify the grade of the structural | The details are given in design
no. T04, Schedule C required steel to be used. criteria for pre-engineered
structures at para E1 of Part 2,
Work requirement, Annexure VII-
a, DBR (Stations).
All structural components other
than purlins and side cladding
runners shall be made from Hot
Rolled Sections and plates with
Grade-B having a minimum vyield
stress of 250 (Grade Fe410WB) M
Pa, conforming to IS: 2062.
36 | Tender Security E tender | he total securicy amount shall be a total | We request you to kindly accept total | Tender condition prevails
notice of INR 1.13 Cro~es submitted as below: EMD in the form of bank guarantee.
(a) INR 23 lakh ky RTGS/NEFT/Credit Card
Online as pe- procedure in E-tender
Portal.
(b) INR 90 lakh in form of Bank
Guarantee, as per
procedure givenin bid documents.
37 | SECURED ADVANCE There is no clause in the tender. We request you to pay us secured | Cannot be acceded to.
= advance @ 90% of value of materials
brought at site.
38 | Liquidated damages Part lll: | The total amourt of Liquidated Damages | Kindly reduce the ceiling of maximum

Condition of Contract, Section-

and penalties on all Key Dates summed

liquidated damages to 5% of the contract




IX, Annexure-I1X-C

up

including KD related to taking over on
completion of entire work shall be 10% of
the total Contract Value.

as practiced by most of the government
organizations. Also, incorporate an
equitable clause for incentive for early
completion.

39 |land for Casting vyard, | However successful bidder has to obtain Kindly provide 10 acre land for Casting | Tender conditions prevail
batching plant, labour | all statutory permission NOC, clearance | yard, batching plant, labour hutments
hutments etc. PART-2: Work | pertain to their plant, yards, other | etc. at free of cost
Requirements temporary works/structures,
Section VII-A: General | establishments, hutments and others
Specifications allied work of their own use.
40 | Due date of submission Page | Online submission is due by 06/08/2019 | The tender involves various specialized | Cannot be acceded to:
no. 1, E tender notice in agencies for which rates are required to
MMRCL'’s e-tender portal. be invited from specialized agencies.
These rates re rgeuired to be negotiated
further to optimize the price. Therefore it
is hereby requested the due date of
submission be kept at 1 month after the
issuance of clarification.
41 | 2.1 PCC Rights of Access to the | Third para of Clause 2.1 PCC Rights of | In case of delay in providing access to and | Cannot be acceded to.

Site

Access to the Site:

".......For any such delay in handing over
of site, Contractors will be entitled to
only reasonable extension of time and no
monetary claims whatsoever shall be paid
or entertained on this account...."

possession of work areas/Site by the
Employer to the Contractor, the
contractor will incur losses in terms of
additional cost and time. Therefore, it is
requested to modify third para of Clause
2.1 as given below in order to avoid
speculative  bidding and  potential
increase in the Contract Price:

The Employer shall grant the Contractor
right of access to, and /or possession of,
the Site progressively for the completion
of Works. Such right and possession may
not be exclusive to the Contractor. The
Contractor will draw/modify the schedule
for completion of Works according to
progressive possession/right of such

|

|

|

|
S e e L s
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sites.

If the Contractor suffers delay as a result
of a failure by the Employer to give any
such right or possession within such time,
the Contractor shall give notice to the
Engineer and shall be entitled to:

(a) an extension of time for any such
delay, if completion is or will be delayed,
under Sub-Clause 8.4 [Extension of Time
for Completion], and

(b) payment of any such Cost , which shall
be included in the Contract Price, under
Sub-Clause 20.1.

2.1 PCC Rights of Access to the
Site

The Access Dates shown in the Works
Requirements zre for planning purposes
only.

It is requested to provide the site access
dates/schedule so that activities in the
tender programme can be planned
accordingly.

Refer

Particular

conditions

of

contract, Section IX, Clause 2.1 at

Sr.no3

8.9 PCC
Consequences of Suspension

Entire PCC Clause 8.9 Consequences of
Suspension

In case works are suspended on account
of Engineer's/Employer's instructions, the
contractor would thereby incur additional
cost. Such additional cost shall be payable
to the Contractor which shall be
determined by the Engineer. Hence, it is
requested to retain GCC Clause 8.9
Consequences of Suspension in its
entirety.

Cannot be acceded to.

14.2.1 PCC
Interest in case of delay in
repayment of Advances

First para of C ause 14.2.1 PCC Interest in
case of delay ir repayment of Advances:
Should there k= delay in the progress and
completion of work, as a result

of which it is rot possible to recover the
advance and irterest thereon, before the
date of completion stipulated in the
Contract, then the interest to be charged
from the Contractor on the remaining

The works may get delayed for reasons
attributable to the Employer and beyond
the control of the contractor. In such an
eventuality the contractor should not be
unnecessarily penalised by way of
increased burden of interest for no
defaults on its part. Accordingly, we seek
the modification as stated:

Tender conditions prevail

NA

G
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portion of the advance beyond the
original completion date specified in the
Contract, shall be the State Bank of India
Base Rate plus 3% per annum or 12% per
annum whichever is higher upto date of
actual recovery affected by MAHA-
METRO.

Should there be delay in the progress and
completion of work on account of delays
attributable to the Contractor which is
to be established by the Employer in
terms of the contract, as a result of
which it is not possible to recover the
advance before the original date of
completion stipulated in the contract
then interest to be charged from the
contractor on the remaining portion of
the advance beyond the original
completion date specified in the Contract
shall be equal to State Bank of India's
Marginal Cost of fund based lending rate
(MCLR) applicable for the tenure of 01
year prevailing on the original completion
date specified in the Contract plus 3%
penal interest per annum.

In case where the contractor is entitled
to extension of time for completion
pursuant to Clause 8.4, which shall not
be wunreasonably withheld by the
Employer, the recovery of advances shall
be made without levy of any interest in
the extended period.

20.9 PCC Arbitration

Entire Clause 20.9 PCC Arbitration

Please confirm that inline with various
Sections of the Arbitration and
Conciliation Act 1996 (amended), the
panel of Arbitrators which will be
provided by the Employer will not consist
of persons having any past or present
business relationship with MAHA-METRO.

Tender Conditions prevail

2.1.2 (xxix) Viaduct Employer's
Requirements - Functional

The contractor has to get necessary
permission/ NOC from the railway, road
and other concerned regulatory
authorities for block and working in such

Maha- Metro being an government entity
is in a better position to obtain
permission/NOC from railways and other
concerned regulatory authorities for

Tender conditions prevail

NAGPUR METRO
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locations. Maha-Metro will assist for
getting them permission from concerned
regulatory authorities for working in such
locations.

block hence it is requested to shift the
obligation of obtaining such permissions
from contractor to Employer.

Corrigendum Il

i)Revised Abstract of Amount for all
Schedules

ii)Revised Schedule F

47 | NIT Current submission date is 16:30 hrs on | As several inputs are still required from | Cannot be acceded to.
06.08.2019 suppliers/sub-contractors for preparation
of estimate, we request you to extend bid
submission date by 15days ie 16:30 hrs
on 20.08.2019.
48 | Part4 Financial Bid and bill of Quantities =~ | -—------me——-

Refer Corrigendum llI

i) Re-Revised Abstract of all

Schedules
ii) Re-Revised Schedule F

, as 7])
(Procurement)

ha-Metro /mfimpesis
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MAHA-METRO Tender No. N1C-39/2019 Part I1I: Condition of Contract,
Section-IX, Annexure-IX-C

ANNEXURE-A

Annexure-IX-C

CONTRACT KEY DATES AND COMPLETION DATE

The Contractor shall prepare and submit his detailed Programme of Work so as to achieve key dates
of various activities on time. The Contractor shall complete the work in a phased manner by fixing
priorities to different stretches of work to give access to the other interfacing contractors as per the
requirement of project from time to time and as per the key dates (mile stones) indicated below:

The Contractor will be required to achieve the following Key Dates (KD) to be calculated from the
commencement date of Work

[All numbers refer to weeks from Commencement Dates of the Works]

(i) FOR STATIONS

Time to achieve
(in weeks from A
Key Dates D t f
y Date daterofieaia ot escription of Stage
notice to proceed)
Completion of roadwidening, Erection of
Key Date 1 6 Barricades, barricading for at least 2 stations and start the
piling work.
Key Bt 3 3 Com.plet'ion of roa.d‘ widen‘ing, Erection of Barricades,
barricading for remaining stations.
KeyDatd 5 20 Completion ‘of plllng. work of two stations including pile
cap/foundation work in off road area.
Koy Bata 22 Comple.tion of piling work, pile cap/foundation work in
remaining stations.
Key Date 5 27 Complelion of slab up to concourse level of two stations.
Key Date 6 34 Completion of slab up to concourse level of remaining
stations.
Keyistany 40 Cpmpletion of slab up t(') platform level of two stations with
lift shaft and escalator pit.
Key Date 8 42 Fompletion of Platform .Ievel slab of remaining stations with
lift shaft and escalator pit.
(a) Completion of operational rooms i.e. Signaling room,
64 Telecommunication room, ASS, and UPS Room including
MEP works, roofing structure with roofing of two
stations.
Key Date 9 (b) Completion of operational rooms i.e. Signaling room,
66 Telecommunication room, ASS, and UPS Room including
MEP works, roofing structure with roofi’ng .Qf_ ‘two
stations. !,"’f' ol OO
Completion of T flooring with fe
Key Date 10 69 ompletion o OM room & oormg with r
for raceways for fixing AFC for all stations.

Maha-Metro JULY-19




10. For Project purposes, the presentation shall be in “Week” units.

Completion of works as a whole of all stations including PD
Key Date 11 70 i 8
area.
Note: -
1. Contractor shall interface and maintain a close liason with other agencies working

for this project like viaduct contractors, track work contractors, electrical
contractors, etc. for the timely availability of the access to ensure adherence to the
key dates. In the case the Contractor finds that there is slippage and likely Key Dates
may not be adhered to the Contractor shall inform the Employer in well advance for
the likely delays in access to site.

The achievement of a Key date shall be subject to issue of “No Objection” from the
Employer’s representatives upon notice of completion of each KD by contractor.
Failure to meet any key date of station, Liquidated Damages (LD) will be imposed at
a rate of 0.05% of the accepted contract amount per week delay after key date.

L.D is subjected to a maximum of 10% of accepted contract amount.

Any imposition of LD on account of delay in Key Date will be waived and LD amount
if deducted will be returned (without interest) provided the Contractor is able

to complete next key dates.

The Penalties levied for not achieving the intermediate key dates are non-refundable
even if work as a whole in completed in time.

The Penalties against KD-1 to KD-4 are applicable for each station separately and will
be in addition to LD to be levied as per clause 8.5 of GCC and Bidding form &
Appendix to form of bidding.

These penalties shall not relieve the Contractor from his obligation to complete the

works or from any other obligations and liabilities under this contract.
A 7 day week calendar shall be adopted for various (Work) programme schedules for

scheduling purposes.




MAHA-METRO Tender No. N1C-39/2019 Part-2: Work Requirement
Section VII-B: Particular Specification
- Structural

ANNEXURE-B

PARTICULAR SPECIFICATION -
STRUCTURAL

Maha-Metro JULY-19 Section VII-B:



MAHA-METRO Tender No. N1C-39/2019 Part-2: Work Requirement

11
111

1.1.2

1.13

1.14

1.15

1.16

Section VII-B: Particular Specification
- Structural

1 GENERAL
General
These Specifications contained herein shall be read in conjunction with other tender
documents.
Generally the work shall be carried out as per the latest edition of “Specifications for
Road and Bridge works” of Ministry of Road Transport & Highways (MORTH) as
published by Indian Roads Congress and CPWD specifications — 1996 / 2002 with
correction slips & amendments up to date to the extent they are applicable to the
works covered under scope of works. However, the provisions of MORTH
specifications take precedence over CPWD specifications. Further the specifications
contained herein will supersede the provisions of the MORTH & CPWD
specifications to the extent of their applicability.
The Work shall be carried out in accordance with the "Good for Construction™
drawings and designs as would be issued to the Contractor by the Engineer duly
signed and stamped by him. The Contractor shall not take cognisance of any
drawings, designs, specifications, etc. not bearing Engineer's signature and stamp.
Similarly the Contractor shall not take cognisance of instructions given by any other
authority except the instructions given by the Engineer in writing.
The work shall be executed and measured as per metric units given in the Schedule of
Quantities, drawings etc. (FPS units where indicated are for guidance only).
Absence of terms such as providing, supplying, laying, installing, fixing etc. in the
descriptions does not even remotely suggest that the Contractor is absolved of such
providing, supplying etc. unless an explicit stipulation is made in this contract. The
Employer / Engineer shall bear no costs of materials, labour, equipment, duties, taxes,
octroi, cess, royalties etc.
The specifications have been divided into different sections / sub-heads for
convenience only. They do not restrict any cross-references. The Contractor shall
take into account inter-relations between various parts of works/trades. No claim
shall be entertained on the basis of compartmental interpretations.
The classification of various items of works for purposes of measurements and
payments shall be as per Bills of Quantities (BOQ). Except where distinguished by
BOQ, the rates apply to all heights, depths, leads, lifts, sizes, shapes and locations.
They also cater for all cuts and wastes. No height wise / floor wise separation shall be

made for the rates. Likewise all heights of centring, shuttering, staging, formwork
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and scaffolding, launching trusses and other launching methods are covered by the
quoted rates including multi stage propping for heights greater than one lift / floor as
per drawings.

1.1.7 Reference to the Standard Codes of Practice

1. The contractor shall make available at site all relevant Codes of practice as
applicable.
2 Legend:
ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing Materials
BS British Standard
CPWD Central Public Works Department
DIN Deutsches Institut flir Normung e.V.
IRC Indian Road Congress
IRS Indian Railway Standards
IS Indian Standards
JIS Japanese Industrial Standard
MORTH Ministry of Road Transport and Highways
uIC International Union of Railways
IRCEM Institution de RetraiteComplementaire des Employes de
Particular

1.1.8 Contractor to Provide
The Contractor shall provide and maintain at site throughout the period of works the
following at his own cost and without extra charge, except for the items specified in
the Bill of Quantities the cost being held to be included in the Contract Rates

1. General works such as setting out, site clearance before setting out and on completion
of works. All weather approach roads to the site office should also be constructed and
maintained in good condition.

2. All labour, materials, plant, equipment and temporary works, overhead charges as
well as general liabilities, obligations, insurance and risks arising out of GCC,
required incompletion and maintenance the works to the satisfaction of the Engineer.

3. Adequate lighting for night works, and also at other times whenever and wherever

required by the Engineer.
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Continuous & Rigid temporary fences, barricades/hoardings on both sides of the site
occupied by the contractor including, guards, lights and protective work necessary for
protection of workmen, supervisors, engineers, General public and any other persons
permitted access to the site as approved by the Engineer. Contractor shall provide
proper signage as directed.

All fences, barricade/hoardings shall be as per approved drawings and painted with
colour shades as specified by the Engineer. The barricading/hoardings should be of
adequate height to ensure visual obstruction of work from public view.

All equipment, instruments, labour and materials required by the Engineer for
checking alignment, levels, slopes and evenness of surfaces measurements and quality
etc.

Design mixes and testing them as per relevant clauses of specifications giving
proportion of ingredients, sources of aggregates and binder along with accompanying
trial mixes. Test results to be submitted to the Engineer for his approval before
adoption on works.

Method Statements, for each main activity of the work (temporary and permanent) to
be executed detailing the purpose, scope, resources required, sequence / procedure of
execution, persons responsible, time frame, safety requirements & measures, risk
analysis, Inspections, and Test Procedures along with standard values / acceptable
criteria etc. duly approved by the Engineer before start of that particular activity at
site.

Contractor shall also prepare / approve and make available to the Site Engineer the
work procedure for each sub-activity to be done at the site, detailing the procedure /
process to be followed including work sequence, safety measures, to be followed,
level of quality to be maintained, type of material to be used, type of finishing
required and responsibility assigned etc.

Preparation and compliance with provision of a quality assurance control programme
as per Appendix Il of Special Conditions of Contract.

Prepare and submit Standard Quantities for the purpose of billing based on the
approved drawings.

Safe guarding the environment as per Section V- Eligibility criteria and Social &
Environment Responsibility.

Cost of safety measures and requirements of site safety plan as per Appendix VI of
Special Conditions of Contract.
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13. A testing laboratory as specified by the Engineer equipped with the following

minimum apparatus, materials and competent trained staff required for carrying out

tests, as specified in the relevant sections of the specifications/Codes:-

Vi.

Vii.

viil.

Xi.

Xii.

Xiil.

Xiv.

XV.

1 Set of standard sieves for testing grading of sand with mechanical sieve
shaker.

Sieves with openings respectively of 4.75mm, 10mm, 20mm, 25mm, 30mm
for testing and grading of aggregates.

Weighing Balance of capacity up to 10 Kg. reading up to 5 gm.

Electric Thermostat controlled oven and pans for drying of sand and
aggregates.

Glass measuring flasks of 1/2, 1 litre& 2 litre capacity.

Flask for determining moisture content of sand.

Slump cone with rod and V B Apparatus, flow table to measure slump or DIN
Specifications (separate sets for laboratory and at Site).

Apparatus to measure permeability of concrete as per Appendix 1700/1l of
MORTH Specifications.

Minimum 24 Nos. steel moulds for 150mm x 150mm x 150mm concrete test
cubes. It may be necessary to provide more steel cube moulds depending upon
concreting programme.

25mm dia. vibrator for compaction of concrete in test cubes and also vibrating
table.

Concrete cube testing machine of 200 tonnes capacity with 3 dial gauges
electrically operated.

Work benches, shelves, desks, sinks and any other furniture and lighting as
required by the Engineer.

Abrasion, Flakiness & Impact testing Equipment for testing coarse aggregates.
Silt Testing Equipment.

Any other equipment specified by Engineer.

1.1.9 Quality Assurance & Quality Control

Maha-Metro

The work shall conform to high standards of design and workmanship, shall
be structurally sound and aesthetically pleasing. The Contractor shall conform
to the Quality standards prescribed, which shall form the backbone for the

Quality Assurance and Quality Control system.
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At the site, the Contractor shall arrange the materials, their stacking/storage in
appropriate manner to ensure the quality. The Contractor shall provide all the
necessary equipment and qualified manpower to test the quality of materials,
assemblies etc., as directed by the Engineer. The tests shall be conducted at
specified intervals and the results of tests properly documented. The cost of all
such testing shall be included in the quoted rates and nothing extra shall be
paid for in this regard. In addition the Contractor shall keep appropriate tools
and equipment for checking alignments, levels, slopes and evenness of the
surfaces.

Testing of Materials

@) The Engineer shall be free to carry out such tests as may be decided by
him at his sole discretion, from time to time, in addition to those
specified in this document as per provisions of Clause 48 of General
Conditions of Contract. The Contractor shall provide the samples and
labour for collecting the samples. Nothing extra shall be payable to the
Contractor for samples, or for the collection of the samples. The test
shall be conducted at the Site laboratory that may be established by the
Contractor or at any other Standard Laboratory having NABL
certification.

(b) The Contractor shall transport the samples to the laboratory for which
nothing extra shall be payable. In the event of the Contractor failing to
arrange transportation of the samples in proper time the Engineer shall
have them transported and recover two times the actual cost from the
Contractor's bills.

(c) All testing shall be performed in the presence of Engineer or his
authorised representative. Testing may be witnessed by the Contractor
or his authorised representative if permitted by the Test House.
Whether witnessed by the Contractor or not, the test results shall be
binding on the Contractor.

(d) Cost of all such tests shall be borne by the Contractor and nothing
extra shall be payable on this account.

The Engineer shall have the right at all times to inspect all operations

including the sources of materials, procurement, its transportation, layout and

storage of materials, all equipment including the concrete batching and mixing
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equipment, and the quality control system. Such an inspection shall be
arranged and the Engineer's approval obtained prior to starting of the
particular item of work. This shall however, not relieve the Contractor of his
responsibilities. All materials which do not conform to these specifications
shall be rejected. In the event of contractor not being able to arrange the
material conforming to these specifications or in the event of failure of the
contractor to get the sources approved within the agreed schedule submitted
by contractor, the Engineer shall have the powers to cause the Contractors to
purchase and use such materials from any particular source, as may, in the
Engineer's opinion, be necessary for the proper execution of work. Nothing
extra shall be payable to the contractor on this account.

Dimensions

Figured dimensions on drawings shall only be followed and drawings to a
large scale shall take precedence over those to a smaller scale. Special
dimensions or directions in the specifications shall supersede all others at
tender stage where as those mentioned in the construction drawings supersedes
all others. All dimensions shall be checked at site prior to execution.

The dimensions where stated do not allow for waste, laps, joints, etc., but the
Contractor shall provide at his own cost sufficient labour and materials to
cover such waste, laps, joints, etc.

The levels, measurements and other information concerning the existing site
as shown on the drawings are believed to be correct, but the Contractor should
verify them for himself and also examine the nature of the ground as no claim
or allowance whatsoever will be entertained on account of any errors or
omissions in the levels or the description of the ground levels or strata turning

out different from what was expected or shown on the drawings.

1.1.10 Setting out of Works
The Contractor shall set out the Works indicated in the Conditions of Contract. The

Contractor shall provide suitable stones with flat tops and build the same in concrete

for temporary bench marks. All the pegs for setting out the Works and fixing the

levels required for the execution thereof shall, if desired by the Engineer, likewise be

built in masonry at such places and in such a manner as the Engineer may direct. The

Contractor shall carefully protect and preserve all bench marks and other marks used

in setting out the works. The contractor will make overall layout of complete work

Maha-Metro
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and get it checked from engineer. The cost of all operations of setting out including
construction of bench marks is deemed to be included in the quoted rates as per Bill of
Quantities.

(@) All the survey work except levelling shall work shall be carried out using total
stations with one second accuracy. The levelling work shall be carried out
using Auto level.

(b) The triangulation points given by Employer/Engineer before start of work
shall be maintained during execution and handed over back to
Employer/Engineer after completion of work.

1.1.11 Materials

1 Source of Materials
It shall be the responsibility of the contractor to procure all the materials
required for construction and completion of the contract. The contractor shall
indicate in writing the source of materials well in advance to the Engineer,
after the award of the work and get it approved from the Engineer before
commencing the work. If the material from any source is found to be
unacceptable at any time, it shall be rejected by the Engineer.

2 Quality
All materials used in the works shall be of the best quality of their respective
kinds as specified herein, obtained from sources and suppliers approved by the
Engineer and shall comply strictly with the tests prescribed hereafter, or where
tests are not laid down in the specifications, with the requirements of the latest
issues of the relevant Indian & other Standards.

3 Sampling and Testing
All materials used in the works shall be subjected to inspection and test in
addition to test certificates. Samples of all materials proposed to be employed
in the permanent works shall be submitted to the Engineer at least 45 days in
advance for approval before they are brought to the site.
Samples provided to the Engineer for their retention are to be labeled in boxes
suitable for storage. Materials or workmanship not corresponding in character
and quality with approved samples will be rejected by the Engineer.
Samples required for approval and testing must be supplied sufficiently in
advance in required quantity and number to allow for testing and approval,
due allowance being made for the fact that if the first samples are rejected
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further samples may be required. Delay to the works arising from the late
submission of samples will not be acceptable as a reason for delay in
completion of the works.
Materials shall be tested before leaving the manufacturer’s premises, quarry or
source, wherever possible. Materials shall also be tested at site and they may
be rejected if not found suitable or in accordance with the specifications,
notwithstanding the results of the tests at the manufacturer’s works or
elsewhere or test certificates or any approval given earlier.
The contractor will bear all expenses for sampling and testing, whether at the
manufacturer’s premises at source, at site or at any testing laboratory or
institution as directed by the Engineer subject to the provisions of Clause 1.1.9
above. No extra payment shall be made on this account.

4 Dispatch of materials
Materials shall not be dispatched from the manufacturer’s works to the site
without written authority from the Engineer.

5 Test certificates
All manufacturer’s certificates of test, proof sheets, etc showing that the
materials have been tested in accordance with the requirement of these
specifications and of the appropriate Indian Standards are to be supplied free
of charge on request to the Engineer.

6 Rejection
Any materials that have not been found to conform to the specifications or
otherwise not acceptable to the Engineer will be rejected forthwith and shall
be removed from the site by the Contractor at his own cost within three days
or as instructed by the Engineer.

1.1.12 Storing of Materials at site

All materials used in the works shall be stored on racks, supports, in bins, silos,

goodowns, under cover etc. as appropriate to prevent deterioration or damage from

any cause whatsoever to the entire satisfaction of the Engineer.

The storage of materials shall be in accordance with IS 4082 “Recommendation on

stacking and storage or construction materials on site” and as per IS 7969 “Safety

code for handling and storage of building materials”.

The materials shall be stored in a proper manner at places at site approved by the

Engineer. Should the place, where material is stored by the Contractor, be required
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by the Employer for any other purpose, the Contractor shall forthwith remove the

material from that place at his own cost and clear the place for the use of the

Employer with in the time as communicated by the Engineer and at no extra cost to

the Employer.

1.1.13 Water

1 Water from approved source
Potable water only shall be used for the works. Contractor shall have his own
source of water required for the works including curing duly approved by
Engineer. However, the contractor will have to obtain necessary permission
for use of such water, if any, from concerned authorities. The water shall be
free from any deleterious matter in solution or in suspension and be obtained
from an approved source. The quality of water shall conform to IS 456.
Recycled water may be used with prior permission of the Engineer-in-Charge
if the quality of recycled water conforms to 1S-456 and shall be free from
deleterious matter.

2 Storage
The Contractor shall make his own arrangements for storing water, if
necessary, in drums or tanks or cisterns, to the approval of the Engineer. Care
shall be exercised to ensure that water is not contaminated in any way.

3 Testing
Before starting any concreting work and wherever the source of water changes
during the currency of works, the water shall be tested for its chemical and
other impurities to ascertain its suitability for use in concrete and other works
including curing for approval of the Engineer. No water shall be used until
tested and found satisfactory.

4 Cost of arranging, storing and testing of water shall be deemed to be included
in the quoted rates in the Bill of Quantities and nothing extra shall be payable
in this regard.

1.1.14 Cement:

The grade of cement shall be as specified and confirming the relevant IS code and

shall be purchased from the approved manufacturers.

Separate go-downs shall have to be provided for different grades of cement. The fresh

cement should be used. The cement older than 3 months will not be allowed to use at

Maha-Metro JULY-19 Section VII-B:



MAHA-METRO Tender No. N1C-39/2019 Part-2: Work Requirement

1.1.15

1.1.16

1.1.17

1.1.18

Section VII-B: Particular Specification
- Structural

site. The cement should be stored in a water tight shed and on wooden planks giving
sufficient gaps between walls floors and cement piles.

The actual issue and consumption of cement in works shall be regulated and proper
accounts maintained as provided in the relevant clause of the contract. The theoretical
consumption of cement shall be worked out as per procedure prescribed in relevant
clause of the contract and shall be governed by conditions laid therein.

Cement (OPC of 43/53 grade and Portland Slag Cement (PSC) as specified in
documents in paper bags or any suitable packing shall be arranged by the contractor.
Coarse Aggregate:

Coarse aggregate in size and quality shall be conforming to the relevant 1S code and
as specified in the documents.

The nominal maximum size of aggregate (MSA) to be used in RCC and PSC work
shall be 20mm. The other requirement shall be as per CPWD specification.

The aggregate shall be stored in such a way as to prevent mixing with foreign
materials. Different sizes of coarse aggregate shall be stored in separate stock piles
sufficiently away from each other in order to prevent intermixing the materials at the
edges of the stock piles.

Fine Aggregate:

The quality, tests and acceptance criteria for fine aggregates shall be same as per
CPWD specifications. The fine aggregate shall conform to Zone Il or Zone Il of
CPWD specifications as per requirement of trial mix design (or any combination of
the two as approved by Engineer and the decision of Engineer in this respect shall be
final). The silt content of fine aggregate used for trial mixes shall be recorded & the
silt content in fine aggregate used shall neither exceed 8% nor 1% more than that of
the fine aggregate used in the trial-mix.

Other Materials:

All other materials not specifically mentioned above shall be of best quality and shall
conform to manufacturer’s specification. Wherever, no specific code of practice of
IRS/IRC/BIS is applicable, the decision of Engineer shall be final and binding.
Workmanship

1 All works shall be true to level, plumb and square and the corners, edges and rises

in all cases shall be unbroken and neat.
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2 Any work not to the satisfaction of the Engineer or his representative will be
rejected and the same shall be rectified, or removed and replaced with work of the
required standard of workmanship at no extra cost.

1.1.19 Load testing on Completed Structures
1.1.19.1 During the period of construction or within the defect liability period the

Engineer may at his discretion order the load testing of any completed structure or

any part thereof if he has reasonable doubts about the adequacy of the strength of

such structure for any of the following reasons :
a) results of compressive strength on concrete test cubes falling below the

specified strength.

b) premature removal of formwork.

C) inadequate curing of concrete.

d) over loading during the construction of the structure or part thereof.

e) carrying out concreting of any portion without prior approval of the
Engineer.

f) honey-combed or damaged concrete which in the opinion of the

Engineer is particularly weak and will affect the stability of the
structure to carry the design load, more so in important or critical
areas of the structure.

9) any other circumstances attributable to alleged negligence of the
contractor which in the opinion of the Engineer may result in the
structure or any part thereof being of less than the expected strength.

1.1.19.2 All the loading tests shall be carried out by the contractor strictly in
accordance with the instructions of the Engineer, 1S:456 and as indicated hereunder.
Such tests shall be carried out only after expiry of minimum 28 days or such longer
period as directed by the Engineer.

1.1.19.3 The structure shall be subjected to a super-imposed load equal to the specified
superimposed load assumed in the design. This load shall be maintained for a period
of 24 hours before removal. During the test, struts strong enough to take the whole
load shall be placed in position leaving a gap under the members as directed. The
deflection due to the superimposed load shall be recorded by sufficientnumber of
approved deflectometers capable of reading up to 1/500 of a cm and located suitably

under the structure as directed by the Engineer.
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The structure shall be deemed to have passed the test if the maximum deflection at the
end of 24 hours of loading does not exceed the deflection given by the following
expressions:

D =0.001 L?/25 T, where,

D = max deflection due to imposed load only

L = span of the member under load test (the shorter span in case of slabs). The span is
the distance between centres of the supports or the clear distance between the supports
plus the depth of the member, whichever is smaller. In case of cantilever, this shall be
taken as twice the distance from the support to the end and deflection shall be
adjusted for movement of the support.

T = depth of member.

If within 24 hours of the removal of the superimposed load, the structure does not
recover at least 75% of the deflection under the superimposed load, the test loading
shall be repeated after a lapse of 72 hours. If the recovery after the second test is less
than 80% of the maximum deflection shown during the second test, the structure
shall be considered to have failed to pass the test and shall be deemed to be
unacceptable.

1.1.194 In such cases the portion of the work concerned shall be taken down or cut out
and reconstructed to comply with the specifications. Other remedial measures may be
taken to make the structure secure at the discretion of the Engineer. However such
remedial measures shall be carried out to the complete satisfaction of the Engineer.

1.1.195 All costs involved in carrying out the test ordered on the grounds as
mentioned in Cl. 1.1.20.1 () to (g) above, (except load and integrity test for piles) and
other incidental expense thereto shall be borne by the contractor regardless of the
result of the test. In case of failure of the test the contractor shall take down or cut out
and reconstruct the defective work or shall take the remedial measures, as instructed,
at his own cost.

If the load testing is instructed on any ground other than mentioned in para a) to g)
of clause 1.1.20.1 above, then the cost of the same shall be reimbursed if the test
results are found to be satisfactory.

1.1.19.6 In addition to the above load tests, non-destructive tests on various elements
(except on piles) such as core test and ultrasonic pulse velocity test shall be carried
out by the contractor at his own expense if so desired by the Engineer. However, non-
destructive testing of piles will be paid as per BOQ. Such tests shall be carried out by
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an agency approved by the Engineer and shall be done using only
recommendedtesting equipment. The acceptance criteria for these tests shall be as
specified by the testing agency or good engineering practice and as approved by the
Engineer.
Preliminary Work
Survey Work
The said work involves at the very start of work taking-over of reference point from
the Engineer, establishment of control points, triangulation points, bench marks, grid
layout for all the piers and other structures maintaining horizontal and vertical control
within the permissible limits, incorporating changes (if any), submission of full data
in the tabulation form and survey drawings. The item islump sum and shall be
including setting and layout of various works during the progress of work and
matching of the station area track alignment with the alignment of the approaches at
station ends and incorporating the changes (if any). The payment for the item shall be
on pro-rata basis and will be spread over the duration of the contract.

Barricading

The work covers barricading for the work done along the median and areas affecting

road traffic. Barricading for the other areas like casting yard, batching plant, storage

and other working area shall be done at own cost by the contractor. The detailed scope
of work is as follows:

)] Providing and installing the barricade of the design and type as shown in the
typical sketch furnished as per the approved plan firmly to the ground and
maintaining it during the during the progress of work.

i) Providing adequate road safety devices. A tentative list given hereunder
identifies minimum items, which may be required. However, actual numbers
required will be as per approved plan by the Engineer and clearance from the
traffic department, Nagpur. The contractor shall not be paid extra for any
addition to this list if required during the execution of works.

iii) Dismantling of barricading and other temporary installations from the site and
cleaning the site as per direction of Engineer upon completion and acceptance

of work.
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1.2.3 Tentative Road Safety Devices are mentioned below:

S.No. | Brief Description

1. Supply of Red portable traffic cones of 750 mm height with white reflective tape
bands on min. 100 mm width all around

2. Hazard warning light flasher with rechargeable. Maintenance free battery & Charging
system

3. Safety light island post with 11 nos. parallel reflector

4. Red reflective arrow fitted on enamelled mild steel board of 360 x 220 mm size

5. Traffic Triangular Tripod made of fluorescent cloth fitted on steel frame

6. Retro-reflective tape (1) 50 mm width

7. Fluorescent Jackets with reflective tape all around

8. Yellow reflective cat eyes of size 115 x 11 x 22 mm made of ABS material having 19
glass beads on each side.

9. Metal Tubular Delineator of 610 mm height with reflective tapes

10. Retro-reflective arrows diversion board 450 x 900 mm with crystal clear protective

transparent coat to avid damage on 14 gauge Mild Steel sheet with and without pole

11.

Retro-reflective “Men at work™ triangular board of size 900 mm with crystal
protective transparent coat to avoid damage on 14 gauge Mild steel board with and

without poles

12.

Retro-reflective board for “Go Slow Work in progress” of size 1200 x 750 mm with
crystal clear protective transparent coat to avoid damages to the Mild Steel sheets

with and without pole.

13.

Retro-reflective advance direction sign cum Diversion Boards of size 1200 x 900 mm
with crystal clear protective transparent coat to avoid damage to the 14 gauge Mild

Steel sheet with and without pole.

14.

Retro-reflective speed limit circular sign Boards of 600 mm Diameter with crystal
clear protective transparent coat to avoid damage to the 14 gauge sheet (without

pole).

15.

‘SORRY FOR INCONVENIENCE’ Retro-reflective Boards of size 900 x 300 mm
size with crystal clear protective transparent coat to avoid damage to the 14 gauge
Mild Steel Sheet (without pole).

16.

HAZARD MARKERS (Yellow & Black) must be put all over the construction sites.
This Retro-reflective board is of size 300 x 900 mm with crystal clear protective
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transport coat to avoid damage and the 14 gauge Mild Steel Sheet with or without

pole.

17.

‘CAUTION’ tape which is normally yellow tape of special Polythene Material having
75 mm width "CAUTION"’ is written all over with Black colour in rolls of 300

metres.

1.24

1.2.5

Measurement

The barricading including all the required safety devices as listed under the above
table shall be measured in running metre up to two decimal places.

(Payment of the item shall be made on monthly basis over contract period. Payment
shall be deducted for the period during which the barricading and arrangements for
traffic diversion are not satisfactory to the Engineer. The payment and deduction (if
any) for the item shall be on pro-rata basis.

Supply of Progress Photographs and Album

The work covers the supply of colour photographs along with negatives in an album
to serve as a permanent record of various stages/facets of work needed for an
authentic documentation as approved by the Engineer.

The photographs shall be of acceptable quality and they shall be taken by a
professionally competent photographer will camera having the facility to record the
date of the photographs taken in the prints and negative. The camera reel, type and
quality of photo paper shall be of standard make approved by the Engineer. Each
photograph in the album shall be suitably captioned and dated.

The frequency, time and extent of coverage for each work shall be as decided by the
Engineer. The rate for the supply of record photographs shall include the cost of
taking the photographs, developing and obtaining the colour prints, cost of albums,
mounting and captioning the photographs.

The photographs and materials including negative shall form a part of the records of
NMRCL and the prints cannot be supplied to anybody else or published without the
written permission of NMRCL.

Supply of Video Cassette of Works

The work consists of taking video film of important activities of the works as directed
by the Engineer during the currency of the project and editing them to a video film of
the duration as indicated in the item. The cassette shall be of approved make and of

specified duration. It shall contain narration of the activities in English by a
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competent narrator. The edition of the film and script of the narration shall be
approved by the Engineer.

Transplantation of Trees

The item shall be carried out as per the approved plan by the Engineer after the
identification of the trees to be transplanted. The actual number of trees shall be
finalised after the necessary clearances by the concerned departments. The item is
complete and including all expenditures for carrying out all operations i.e. excavation,
watering, feeding of chemicals, back filling, lifting of trees by crane and transporting
to the designated site where it is to be transplanted and all necessary care to be taken
for the specified initial period till the tree gets settled at new site and up to the full
satisfaction of the Engineer.

Measurements

The item shall be measured in numbers according to size of the tree as specified in the
item and the full payment shall be released only when the item is executed fully as per
the Scope of Work detailed out in the approved plan for transplantation of trees.

The rate shall include all required operations during the transplantation and specified
duration afterwards, clearances from the concerned authorities.

Site office for Engineer and Other Supervisory Staff

The work covers the construction and provisions of furnished site office
accommodation for the supervisory staff of engineer and maintaining the same.

The contractor shall arrange to provide fully furnished office accommodation
constructed as shown in drawings. Work includes providing electric supply, all
electric items, like lights, fans, complete wiring, providing water supply including all
pipes, fittings, tanks, valves etc. complete, septic tank, drains, internal surface roads
etc. complete as shown in the drawings.

The contractor shall provide the Office accommodation within 1 month from the date
of issue of the acceptance letter.

The site office with all services, furniture and fittings shall be the property of the
employer. The land for the site office shall be provided by the Engineer and the
location shall be indicated in the drawing.

The contractor shall arrange to maintain the site office including day to day upkeep of
the building and the surroundings, attending to repairs to various parts of the building,
furniture, fittings, office equipment and the connected services as and when
necessary, including periodic white/colour washing, painting etc.
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1.3.2

1.3.3

Section VII-B: Particular Specification
- Structural

The contractor shall arrange to provide uninterrupted supply of electricity and water
for the office building. In case of failure of main power/water supply, alternate source
shall be provided.
Providing and maintaining Radio Communication
The work covers provision of maintenance of wireless communication system with
necessary mobile/base transceivers and other accessories:
The System shall consist of the following

Q) Hand held radio sets - 4 nos.
The contractor shall arrange to obtain all necessary statutory approvals from various
govt. departments and also fulfill requirements for operating the wireless system.
The contractor shall arrange to maintain the entire wireless system including all
accessories, spares etc. in satisfactory working conditions.
The payment will be made on monthly basis and commence after commissioning of
the system. The system should be commissioned by the contractor within three
months of date of issue of acceptance letter.
If the contractor fails to maintain the system as required, a sum of Rs. 5,000/- per
month or part thereof will be debited to the contractor and also for the month(s)
during which the Contractor fails to carry out the required maintenance shall not be
measured for the payment.
If the Contract works are not completed with the stipulated period of within the
granted extended time of completion the maintenance shall be carried out by the
contractor at his own cost and as such no payment shall be made for the same. In case
of any failure of contractor to do so, an amount of Rs. 6000/- per month or part there
of shall be debited to the contractors account.
Structural Work
Unless otherwise specified, only controlled concrete with design mix and weigh
batching is to be used for the work.
Minimum cement content for various grades / elements of concrete as specified in
MORTH Specifications in CPWD specification 1996 / 2002 is purely from durability
point of view. Larger content of cement shall have to provided if demanded by mix
design or as per the requirement of relevant codes.
Provision of cement slurry to create bond between plain / reinforced concrete surface

and subsequent applied finishes shall not be paid extra.
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1.35

1.3.6

1.3.7

1.3.8

1.3.9

1.3.10

1.3.11

1.3.12

Section VII-B: Particular Specification
- Structural

Mix design using smaller aggregates of 10mm down shall also be done in advance for
the use in the junction having congested reinforcement.
Procedure of mixing the admixtures shall be strictly as per the manufacturer’s
recommendations or as directed by the Engineer.
All the water tanks and other liquid retaining concrete structures shall undergo hydro-
testing.
Special benches shall be provided at site for stacking reinforcement bars of different
sizes.
Formwork for beams of RCC works shall be designed in such a way that the
formwork of the adjacent slabs can be removed without disturbing the props /
supports of the beams.
Wherever there are tension / suspended concrete members which are suspended from
upper level structural members, the shuttering / scaffolding of such members at lower
level shall have to be kept in place till the time the upper level supporting members
gain minimum required strength. Cost of such larger duration of keeping in place the
shuttering/scaffolding shall be deemed to be included in the price quoted for
respective structural members.
The Contractor shall incorporate seismic considerations of anchoring and isolation in
the design and detailing of the finishes as directed by the Engineer. The element to be
anchored shall have its motion suitably restrained whilst at the same time it shall be
suitably isolated so as not to be affected by the deformations/ vibrations of the
building during Construction.
Formwork shall be provided for full height at all locations. Special precautions for
such tall formwork shall be taken to ensure its safety. Extra costs for providing such
formwork shall be deemed to have been included in the prices quoted against relevant
items.
The contractor shall carry out expeditiously and without delay the following works
with in the mobilization period itself:
a. Identify and get approved the sources of various major constitution
materials.
b. Material testing and mix designs of concrete as contemplated in the
specifications.
C. Setting up of full-fledged site laboratory as per the requirements of

these specifications.
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d. Setting up concrete batching & mixing plant.
e. Site office for the use of the Engineer’s staff.
f. Contractor’s site office setup.
g. Casting yard with complete facilities.
h. Any other pre-requisite items required for final execution.

1.3.13 Casting yard shall have following minimum facilities:

a. Casting beds as required.

b. Sets of form work / moulds as required.

c All handling facilities for precast elements.

d. Curing arrangements as required.

e. Stacking arrangements for material and precast elements.
f. Storing arrangement of materials.

g. Proper drainage and all weather approach roads.

1.3.14 The load testing of spans / piles etc. shall be done using certified and calibrated dial

14

gauges only. Use of levelling instruments for measuring deflections shall not be
allowed
Sub-Contractor
Works as listed below and those dealing with proprietary materials/ products may be
carried out by the Contractor through the Sub-Contractors as may be approved by the
Engineer in writing. All sub-contractors shall satisfy the specifications/requirements
for their specific works. The Sub-Contractors must be firms of repute and long
standing, having adequate experience and complete facilities to carry out all items of
work required for completion as per Specifications and expected quality to the
satisfaction of the Engineer. The Sub-Contractor must also have personnel
experienced in preparing shop drawings. All such works shall be carried out under the
direct supervision of the manufacturers of the proprietary materials/ products or their
trained and accredited licensee.

€)) Fire fighting / safety equipment/accessories and setup

(b) Landscaping

(o) Waterproofing

(d) Caulking & Sealants

(e Painting and Polishing (where proprietary product or material or a

specialised process/ technique is required)
()] Roof sheeting
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Section VII-B: Particular Specification
- Structural

(9) Structural Glazing / cladding

Guarantees and Building Maintenance for Finishes:

The Contractor shall guarantee and undertake to maintain and rectify the various
components of the Civil Works for their successful performance for the periods as
specified below. The Contractor shall indemnify the Engineer for a similar period
against any damage to property and injury to persons on account of any defective
work or maintenance carried out by the Contractor. The format and text of the
Guarantee and the Indemnity Bond shall be as followed in CPWD or as approved by

the Engineer.

a. External/Internal cladding of Stone, Marble and Granite shall be guaranteed
for 5 years.
b. All Fire Rated Door sets shall be guaranteed to remain integral and absolutely

stable in the event of a fire. All moving parts of the Fire Rated Door sets shall
be guaranteed to give trouble free service for 5 years and the finish shall be
guaranteed to last for at least 5 years.

C. Waterproofing for basements (which include raft, retaining walls, and
expansion/separation joints in retaining walls) and roofs shall be guaranteed
for 15 years. The waterproofing shall include all allied works on the roof such
as concrete screed and the China Mosaic roof finish/ stone cladding on the
parapet between which the waterproofing treatment shall be sandwiched.

d. Waterproofing for the other areas such as toilets, kitchens, chhajjas etc. shall
be guaranteed for 15 years. The waterproofing shall include all allied works on
the slab etc. such as concrete/ mortar screeding, if any, floor finish between
which the waterproofing treatment shall be sandwiched.

e. The manufacturer / Supplier / fabricator/ contractor of the roofing system shall
give a guarantee for 15 years with regarding to its composition, surface and
tensile strength.

Responsibility for Shop drawings, Samples and Mock-ups:

Approval of shop drawings, samples and mock-ups for the various components shall

not absolve the Contractor of his responsibility of completing the work to the

specifications, standards, tests for performance and guarantees given in these

documents and to a quality of finish as desired by the Engineer.
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1.5.2 Cleaning:

Surfaces on which finishes are to be provided shall be cleaned with water jets or oil

free compressed air or power tools with wire brushes and detergents all as approved

by the Engineer.
1.5.3 Expansion bolts/ fasteners:

1 Unless specified otherwise all expansion bolts/ fasteners shall be fabricated
from austenitic stainless steel sheet, strip or plate conforming to ASTM A 240
Gr 304 or bar to ASTM A 479 Gr 304 of approved make and design. The
material of the bolt shall not cause any bimetallic corrosion with the
reinforcing bars of the RCC/ brickwork or with any other fixings or doors or
windows or skylights etc.

2 For steel backings the fasteners shall be prevented from contact  with other
metals which would lead to bimetallic corrosion.

3 For brick masonry backing the sleeves of the expansion bolts shall be fixed in
wedge shaped pockets having an area of 75mm x 75mm at the surface and
100mm x 100mm at the inner surface and shall be 125mm deep. The wedge
could also be as a truncated cone of 75mm dia. / 100mm dia. The dimensions
shall be reviewed by the Engineer during execution of the work. The wedge
shall be filled with PCC 1:1:2 (1: Cement, 1: Sand and 2: Coarse Aggregate)
mixed with non-Shrink Compound in the proportion as recommended by the
manufacturer.

4 The holes drilled for the expansion fasteners shall be cleaned of all ground
material, dust, etc. before inserting the expansion sleeves.

5 All expansion bolts fixed into soffits shall be bonded to the backing with
epoxy/ polyester resin of approved make.

6 All expansion bolt fixings shall be tightened in accordance with the
recommended torque figures by the manufacturer. Where such values are not
available the Contractor shall test at least 6 samples to determine the safe
torque values. All bolts shall be tightened using torque spanner/ wrenches. All
bolts shall be checked 24 hours (minimum) after installation and retightened if
necessary.

1.5.4 No walls, terraces shall be cut for making any opening after water proofing has been
done without written approval of the Engineer. Cutting of water proofing when
authorised by the Engineer in writing shall be done very carefully so that no other
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portion of the water proofing is damaged. On completion of the work at such places,

the water proofing membrane shall be made good and ensured that the opening /

cutting is made fully water proof as per specifications and details of water proofing

approved by the Engineer at no extra cost. No structural member shall be cut or

chased without the written permission of the Engineer.

Provision of grooves in plaster, drip courses etc, if directed, at junction of walls-

ceilings, columns-walls, frames-plaster and such other generally typical locations

shall not be paid extra, including grooves in concrete, masonry, stonework.

Applicable Codes, Standards & Publications For Structural & Architectural

Work

The important Codes, Standards and Publications to Contract are listed here under :

A
1S:875 (Part 3)

1S:1322
1S:1893
1S:2572

1S:3414

IS:6408 (Parts
1,2)

1S:10958
1S:11817

1S:11818
1S:12440
CPWD

BS:476 (Part 7)

BS:476 (Part
20)

Maha-Metro

General

Code of practice for design loads (other than earthquake) for
buildings and structures

Bitumen felts for water proofing and damp-proofing

Criteria for earthquake resistant design of structures

Code of Practice for construction of hollow concrete block
masonry

Code of practice for design and installation of joints in
buildings

Recommendations for modular co-ordination in building
industry — tolerances

General check list of functions of joints in building
Classification of joints in buildings for accommodation of
dimensional deviations during construction

Method of test for laboratory determination of air
permeability of joints in buildings

Precast concrete stone masonry blocks

Specifications 1996.

Method for classification of the surface spread of flame of
products

Method of determination of the fire resistance of elements of

construction (general principles)
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BS:476 (Part
22)
BS:5215

BS:5606
BS:6093

BS:8200
ASTM C 332
SP 7

SP 23 (S&T)
B

1S:702

1S:3384

C

IS: 1838 Parts |

and 1.
1S:1946

1S:6509

1S:11134
1S:11433

1S:12200

1S:269

1S:455
1S:650

Maha-Metro
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Section VII-B: Particular Specification
- Structural

Methods for determination of the fire resistance of non-load
bearing elements of construction

Specification for one-part gun grade polysulphide-based
sealants

Guide to accuracy in building

Code of practice for the design of joints and jointing in
building construction

Code of practice for the design of non-load bearing external
vertical enclosure of building

Specification for light weight aggregate for insulating
concrete

National Building Code of India

Hand Book on Concrete Mixes

Bitumen

Industrial Bitumen

Specification for bitumen primer for use in waterproofing
and damp-proofing

Building Construction Practices

Specifications for preformed fillers for expansion joint in
concrete pavements and structures.

Code of Practice for use of fixing devices in walls, ceilings,
and floors of solid construction.

Code of Practice for installation of joints in concrete
pavements.

Code of Practice for setting out of buildings.

Parts | and Il. Specifications for one part Gun grade
polysulphide based joint sealant.

Code of Practice for provision of water stops at transverse
contraction joints in masonry and concrete dams

Cement

33 grade ordinary Portland cement

Portland Slag Cement

Specification for standard sand for testing cement.
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1S:1489 (Part 1)
1S:1489 (Part 2)
15:3535
1S:4031

1S:4032
1S:6925

1S:8042
1S:8112
1S:12269
1S:12330
E

1S:456
1S:457

1S:460 (Parts |
to I11)
1S:516
1S:1199
1S:1200
1S:1343
1S:1607
1S:2386
1S:2430
1S:2438
1S:2514
1S:2571
1S:2645

1S:2722

1S:2770

Maha-Metro
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Section VII-B: Particular Specification
- Structural

Portland pozzolana cement: Flyash based

Portland pozzolana cement: Calcined clay based

Method of Sampling Hydraulic Cements

(Parts 1 to 13) Methods of physical tests for hydraulic
cement.

Method of chemical analysis of hydraulic cement.

Methods of test for determination of water soluble chlorides
in concrete admixtures.

White Portland Cement

Specification for 43 grade ordinary Portland cement.
Specification for 53 grade ordinary Portland cement.
Specification for sulphate resistant Portland cement.
Concrete

Code of practice for plain and reinforced concrete.

Code of practice for general construction of plain and
reinforced concrete for dams and other massive structures.

Specification for Test Sieves

Methods of test for strength of concrete.

Methods of sampling & analysis of concrete.

Method of measurement of building and civil engineering
Code of practice for prestressed concrete

Method of Test Sieving

Parts I-VII1. Methods of tests for aggregates for concrete.
Methods of Sampling of Aggregates of Concrete
Specification for roller pan mixer

Specification for concrete vibrating tables

Code of practice for laying in-situ cement concrete flooring
Specifications for integral cement water proofing
compounds

Specifications for portable swing batchers for concrete
(double bucket type)

Methods of testing bond in reinforced concrete part | pull
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1S:3025

1S:3370
IS: 3935.
1S:4326

IS: 6925.

1S:7242
1S:7251
1S:7861

1S:7969
1S:8989
1S:8142

1S:9103
1S:9013

1S:9284

1S:10262

MORTH

IRS

IRC 21-2000

IRC:18-2000

ASTM -C-94

IS 4926:2003
ASTM -C -

Maha-Metro
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out test

Methods of sampling and test (physical and chemical) for
water & waste water

Code of practice for concrete structures for storage of liquids
Code of practice for composite construction

Code of practice for earthquake resistant construction of
building

Methods of test for determination of water soluble chlorides
in concrete Admixtures

Specifications for concrete spreaders

Specifications for concrete finishers

Parts I & Il. Code of practice for extreme weather
concreting.

Safety code for handling and storage of building materials
Safety code for erection of concrete framed structures
Methods of test for determining setting time of concrete by
penetration resistance

Specifications for admixtures for concrete

Method of making, curing and determining compressive
strengths of accelerated cured concrete test specimens
Method of test for abrasion resistance of concrete
Recommended guidelines for concrete mix design.
Specifications for Road and Bridge Works, Ministry of Road
Transport and Highways (Roads Wing)

Concrete Bridge Code

Standard Specifications and Code of Practice for Road
Bridges Section Il — Cement Concrete (Plain &
Reinforced)(First Revision)

Design criteria for Prestressed Concrete Road Bridges (Post
—Tensioned Concrete)

Ready Mix Concrete

Ready Mixed Concrete — Code of Practice

Specifications for Silica Fume for use in Hydraulic Cement
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F
1S:1791
1S:2505

1S:2506
1S:3366
1S:3558

1S:4656
1S:4925
1S:11993
G
1S:4990
IRC:87

1S:806

1S:1161
1S:1239

H

1S:2095
1S:2542 (Part
1/Sec 1to 12)
IS:2542 (Part
2/Sec 1 to 8)
1S:2547 (Part 1)

1S:2547 (Part 2)
|
1S:4082
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and Mortar

Construction Plant and Machinery.

Specification for batch type concrete mixers.

General requirements for concrete vibrators: Immersion
type.

General requirements for screed board concrete vibrators.
Specification for pan vibrators.

Code of Practice for use of immersion vibrators for
consolidating concrete.

Specifications for form vibrators for concrete.

Specification for concrete batching and mixing plant.

Code of Practice for use of screed board concrete vibrators.
Formwork

Specifications for plywood for concrete shuttering work.
Guidelines for the design and erection of false work for road
bridges.

Code of practice for use of steel tubes in general building
construction.

Specification of steel tubes for structural purposes.
Specification for mild steel tubes. Tubulars and other
wrought steel fittings.

Gypsum and Gypsum Board

Gypsum plaster boards

Methods of test for gypsum plaster, concrete and products:
plaster and concrete

Methods of test for gypsum plaster, concrete and products:
Gypsum products

Gypsum building plaster: Excluding premixed lightweight
plaster

Gypsum building plaster: Premixed lightweight plaster
Handling and Storage

Recommendation of Stacking and Storage of construction

materials
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1S:8348

J

1S:5513
1S:5514
1S:5515
1S:7320
1S:7325

1S:10080
1S:10086

1S:10510

K
1S:1838 (Part 1)

L
1S:102
1S:109

1S:347
1S:2074

BS:6496

BS:EN:10152

ASTM A 164-
71
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Section VII-B: Particular Specification
- Structural

Code of practice for stacking and packing of stone slabs for
transportation

Instruments For Testing Cement and Concrete
Specification for vicat apparatus.

Specification for apparatus used in Le-Chaterlier test.
Specification for compaction factor apparatus.

Specification for concrete slump test apparatus.
Specification for apparatus to determine constituents of fresh
concrete.

Specification for vibration machine.

Specification for moulds for use in tests of cement and
concrete.

Specification for vee-bee consistometer.

Joint Fillers

Preformed fillers for expansion joint in concrete pavements
and structures (non-extruding and resilient type): Bitumen
impregnated fibre

Paints and Coatings

Ready mixed paint, brushing, red lead, non-setting, priming
Ready mixed paint, brushing, priming, plaster, to Indian
Standard Colour No. 361 and 631 white and off white.
Varnish, shellac, for general purpose.

Ready mixed paint, air drying, red oxide-zinc chrome,
priming

Specification for powder organic coatings for application
and stoving to aluminium alloy extrusions, sheet and
preformed sections for external architectural purposes, and
for the finish on aluminium alloy extrusions, sheet and
preformed sections coated with powder organic coatings
Specification for electrolytically zinc coated cold rolled steel
flat products. Technical delivery conditions

Specification for electrodeposited coatings of zinc on steel
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BS:1014

N

1S:280

1S:432

1S:814

1S:815

1S:816

1S:1566

1S:1786

1S:2502

1S:2629

1S:2751

1S:4759

1S:5525

1S:9417

1S:14268

1S:226
1S:800
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Pigment for Cement

Specification for pigments for Portland cement and Portland
cement products

Reinforcement & Structural Steel

Mild steel wire for general engineering purposes

Part I. Mild steel and medium tensile steel bars. Part 11 Hard
drawn steel wire.

Parts | & Il. Electrodes for metal arc welding of structural
steel.

Classification coding of covered electrodes for metal arc
welding of structural steels

Code of Practice for use of metal arc welding for general
construction in mild steel.

(Part 1) Specifications for hard-drawn steel wire fabric for
concrete reinforcement.

Specification for high strength deformed steel bars and wires
for concrete reinforcement.

Code of Practice for bending and fixing of bars for concrete
reinforcement.

Recommended practice for hot-dip galvanising of iron and
steel.

Code of Practice for welding of mild steel plain and
deformed bars for reinforced concrete construction.

Hot-dip zinc coating on structural steel and other allied
products.

Recommendations for detailing of reinforcement in
reinforced concrete works

Recommendations for welding cold-worked steel bars for
reinforced concrete construction.

Uncoated stress relieved low relaxation steel class 2 for Pre-
stressed concrete

Structural steel (Standard Quality)

Code of practice for use of structural steel in general
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1S:813
1S:814

1S:816

1S:822

1S:961

1S:1024

1S:1161
1S:1182

1S:2062
1S:3757
1S:5624

1S:3600

1S:4923
1S:6227

1S:801

1S:811

1S:8500

1S:8910
1S:9595

IS:7205

@)
1S:383
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building construction.

Scheme of symbols for welding.

Covered electrodes for metal arc welding of structural steel.
(Part | & Part 11)

Code of practice for use of metal arc welding for general
construction in mild steel.

Code of practice for inspection of welds.

Structural steel (High Tensile)

Code of practice for use of welding in bridges and structures
subject to dynamic loading.

Steel tubes for structural purposes.

Recommended practice for radiographic examination of
fusion welded butt joints in steel plates.

Structural steel (Fusion welding quality)

Specification for high tensile friction grip bolts.
Specification for foundation bolts.

Code of practice for testing of fusion welded (Part 1) joints
and weld metal in steel.

Hollow steel sections for structural use.

Code of practice for use of metal arc welding in tubular
structure.

Code of practice for use of cold formed light gauge steel
structural members in general building construction.
Specifications for cold formed light gauge structural steel
sections.

Structural Steel Micro alloyed (Medium and high strength
qualities)

General requirements of supply of weldable structural steel
Recommendations for metal arc welding of carbon &
carbon-Manganese steels

Safety Code for erection of Structural Steel Works
Aggregates

Coarse and fine aggregates from natural sources for
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1S:2750
15:3696 (Part 1)
15:3696 (Part 2)
1S:4014 (Part 1)

1S:4014 (Part 2)

IRC:87

Q
1S:10959

1S:11433 (Part
1)

1S:11433 (Part
2)

1S:13055

BS:5889
R

1S:303
1S:848

1S:1141
1S:1328
1S:1659
1S:2046

1S:2202 (Part 1)

15:2202 (Part 2)
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concrete.

Scaffolding

Specification for steel scaffoldings

Safety Code of scaffolds and ladders: Scaffolds

Safety Code of scaffolds and ladders: Ladders

Code of practice for steel tubular scaffolding: Definition and
materials

Code of practice for steel tubular scaffolding: Safety
regulations for scaffolding

Guidelines for the design and erection of falsework for road
bridges

Sealants

Glossary of terms for sealants for building purposes

One part grade polysulphide base joint sealant: General
requirements

One part grade polysulphide base joint sealant: Methods of
test

Methods of sampling and test for anaerobic adhesives and
sealants

Specification for one part gun grade silicone-based sealants.
Wood

Plywood for General Purposes

Synthetic resin adhesives for plywood (phenolic and
aminoplastic)

Seasoning of Timber - Code of Practice

Veneered decorative plywood

Block Boards

Decorative thermosetting synthetic resin bonded laminated
sheets

Wooden flush door shutters (solid core type): Plywood face
panels

Wooden flush door shutters (solid core (type): Particle face

panels and hardboard face panels
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S Bearings
IRC:83Part-II Standard specifications and code of practice for road bridges
Elastomeric Bearings
IRC:83 Part-I11 Standard specifications and code of practice for road bridges
T Pot Bearings
IS 4985 UPVC Pipe For Drainage
U Unplasticized PVC Pipes for portable water supplies
IS ;2911 PILING
PART-I Bored Cast in-situ Concrete Piles
IRC:78 Standard specifications and code of practice for road bridges
Foundation And Substructure
\Y All Indian Railway Standards
w MOST Specifications for Road and Bridge works (latest
Revision)
X CPWD Specifications (latest Revision)
1.7  Temporary Work
1.7.1 All designs for temporary work shall conform to and comply with all the requirements

1.7.2

1.7.3

1.7.4

Maha-Metro

given in the latest editions of the relevant Indian Standard specifications and codes of
practice and other technical Specifications as detailed in this tender.

For all work for which the contractor has to submit design for approval of the
Employer, the same shall be got prepared by the contractor from approved consultants
who are specialised in this field. For particular item of scaffolding, staging and
shuttering, use of any proprietary method of staging should be supplemented with
proper designs of such system after getting approval from the Engineer.

The contractor shall assess with due care the supplementary site investigations needed
to verify all topographical, hydrological and other site data indicated in the tender and
also collect such additional site data/geo-technical data as may be necessary for doing
the job and safety of structure.

The Engineer at his discretion may order any supplementary site geo technical
investigation after award of the contract for verification and evaluation of any relevant
data including geo technical data, and no claim for extra payment on this account of
variation of site data so evaluated shall be tenable subject to other relevant provisions

of the tender elsewhere.
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2 EARTHWORK

These specifications shall be read in conjunction with the MORTH and CPWD
specifications 1996/2002 with latest edition and correction ships upto date and other
relevant specifications described in the section 1 of these specifications.

Results of the sub-surface investigations conducted at the Project Site are enclosed
with the tender document. This information about the soil and sub-soil water
conditions is being made available to the Contractor in good faith and the Contractor
is advised to confirm / obtain details independently as may be considered necessary
by him before quoting rates in the tender.

No claim whatsoever on account of any discrepancy between the sub-surface
conditions that may be actually encountered at the time of execution of the work and
those given in these Tender Documents shall be admissible to the Contractor under any
circumstances whatsoever.

Excavation of rock may be carried out by chiselling, jack hammers, crowbars,
wedging and using cutting machine or by any other method approved by the Engineer.
Use of non-explosive demolition compounds shall also be permitted.

Open blasting is not permitted for the works under scope of this contract but at
discretion of the Engineer, Controlled blasting may be permitted only in very special
cases where all alternative methods have failed to achieve the satisfactory results. The
Blasting, if permitted, shall be carried out with in the pre-defined fixed period to be
decided in consultation with Traffic Police and approved by Engineer. Contractor
shall be responsible for arranging and implementing an effective & approved system
for informing the timing of the blasting to the Public including blowing a Siren on a
regular basis. Contractor shall take all necessary precautions to prevent flying of
blasted stones outside the excavation pit and damage to adjacent structures etc by
controlling spacing and quantity of explosive charge and covering the sufficient area of
blasting by steel plates loaded with adequate number of sand bags.
All operations of controlled blasting shall be carried out under the supervision of a
responsible, authorised, competent and experienced blasting agent / foreman.
Contractor shall be responsible for any damage arising out of blasting operation to the
Employer/Engineer, workmen, public or any property. Contractor shall obtain all
necessary permission from Traffic Police and other concerned authorities for blasting
as required. Non-granting of permission for blasting by concerned authorities will not

be considered as reason for delay or any claim thereof.
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Excavation for all works and for materials required for filling shall be to the exact
width, length and depth shown on the drawings or as directed by the Engineer. Where
the nature of soil or the depth of the trench and season of the year, do not permit
vertical sides, the contractor at his own expense shall put up the necessary shoring,
strutting, planking or any other approved protection measures with due regard to the
safety of personnel and works and to the satisfaction of the Engineer.

The construction barricading/fence in general will have a maximum width of 8.0m
(outside to outside of barricading). This can be increased at specific locations with
prior approval of Engineer. The Contractor shall submit method statements for
approval of Engineer demonstrating how this will be achieved at site. If required,
driving of rolled section / sheet pile of suitable size into the soil shall be done to retain
earth as directed by Engineer. Measurement of plan area of excavation for payment
shall be permitted only up to the end of PCC under foundations.

If excavation is carried out to greater depth than required beyond the level specified,
for any reason whatsoever, such volume shall be made good by filling with PCC M10
having coarse aggregates 40 mm and below, graded, and brought to level to receive
the levelling course below foundations. If excavation is carried out to greater width
and length, such extra width and length shall be filled in by well consolidated earth /
sand or if the Engineer thinks it is necessary for the stability of the work, by masonry
or concrete as he may direct. No extra payment will be made on this account.
Propping shall be undertaken when any foundation or stressed zone from an adjoining
structure is within a line of 1 vertical to 2 horizontal from the bottom of the
excavation.

All excavations shall be carried out in conformity with the directions laid hereunder
and in a manner approved by Engineer. The work shall be so done that the suitable
materials available from excavation are satisfactorily utilised as decided upon,
beforehand.

The last 200mm depth of excavation shall be done not earlier than 36 hours before
laying the levelling course below foundations.

The Contractor shall make provision for all shoring, de-watering, dredging, bailing
out or draining water whether subsoil or rain or other water and the excavation shall
be kept free of water while concrete work is in progress and until the Engineer
considers the work well set (Refer 1S:3764 Safety Code for Excavation Work). The
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sides of trenches shall be kept vertical and the bottom level throughout or properly
stepped as directed by the Engineer. No extra payment shall be made on this account.
De-watering shall be carried out by suitable means with adequate stand-by
arrangements as may be approved by the Engineer. The level of ground water shall be
maintained at least 300mm below the lowest level of excavation during the laying of
foundations. The Contractor shall be deemed to have satisfied himself with regard to
feasibility of all aspects of de-watering including site constraints due to existing
structures. Though the method of de-watering is left to the contractor, he shall be
required to submit method statement of de-watering scheme including requisite
justifications to the Engineer and seek his prior written approval.

Approval of the Engineer however shall not relieve the contractor of the responsibility
of adequacy and appropriateness of de-watering and protection arrangements for the
quality and safety of the work. The contractor shall satisfy the Engineer as to the
capacity of the drains or disposal site to take the required quantity and flow of water
to be pumped out at various stages of excavation. The Contractor shall obtain
necessary approvals of local bodies for discharging and disposal of the pumped out
water. All the de-watering pumps shall therefore also have dedicated D.G. Power
supply which shall start automatically in case of failure of electrical supply.
Monitoring of water table shall be done using electronic probes or by other suitable
methods.

The Contractor shall erect and maintain during progress of works temporary fences/
barricading around the work area with all safety measures. The dangerous
excavations, excavations near habitations, public movement areas and all works
along the roads, shall be, provided with proper caution signs and marked with red
lights, reflectors at night to avoid accidents. The contractor shall take all adequate
protective measures to see that excavation operations do not affect or damage
adjoining structures. Payment for the same shall be made at the quoted rates for the
items in the BOQ and nothing extra shall be payable.

Excavation material required for filling shall be stacked or dumped where indicated
by the Engineer. Excavated material not required for filling and any surplus material
shall be removed and spread on the site anywhere within the premises and as directed
by the Engineer or carted away from the site as directed by the Engineer. Dumping of
this surplus material shall be in an environmental friendly manner using dumper with

tarpaulin or suitable cover, placer etc. and according to the levels/grades as indicated
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by the Engineer. Levelling and Compaction, if required, at the dumping ground shall
also be carried out. The cost of such removal and spreading shall be borne by the
Contractor and deemed to be included in the Contract Rates. Necessary approval from
the local authorities for carting and dumping surplus material is to be obtained by the
contractor at his own cost.

The Contractor shall notify to the Engineer when the excavation is completed and no
base or Concrete or Masonry shall be laid until the Engineer has inspected and
approved of the soil conditions obtained for each individual footing or the full raft
area.

The Contractor shall ensure the stability of the excavation so that the surrounding
ground and all adjoining structures and plants will be safe against settlement,
subsidence and damage and that there is no risk of injury to personnel.

In case any underground structures/ utilities that need to be protected (like
underground sewer lines etc.) are encountered, the Contractor shall bring the same to
the notice of the Engineer immediately and shall take all such steps as the Engineer
may instruct for protection of such structures. Such protective measures shall be done
at the Contractor’s cost If any damage occur to such structures/utilities which were
required to be protected during execution, the same shall be made good by contractor
at his own cost otherwise client will arrange to make it good at the risk and cost of
Contractor.

The Contractor is free, within the framework of rules and regulations of the local
authorities, to deal with the surplus earth in any manner suitable to him. The
Contractor may dispose-off the surplus earth from the project site to a place/ places as
may be permitted by the Engineer/ appropriate authority/ body. The transportation of
the surplus earth shall be done by mechanical means only. The Contractor shall at his
own cost obtain necessary clearances/ permissions statutory or otherwise needed for
the purpose. Dumpers may be used for transporting slushy, material excavated from
pile boring / well boring / pile cap / Open Foundation with precautions for non-
spillage of muck.

In case earth is used for backfilling in foundation and plinth, it shall be got approved
from the Engineer. In the foundation the backfilling shall be done in layers not more
than 200mm thick and shall be thoroughly watered and consolidated by approved

method. The rate for backfilling in foundation using earth is deemed to have been
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included in the excavation rate even when dewatering may be required to be carried
out.

In case sand is used for backfilling in foundation and plinth, it shall be got approved
by the Engineer. In the foundation the backfilling shall be done in layers not more
than 200mm thick and shall be thoroughly watered and consolidated by approved
method. The rate for backfilling using sand in foundation is deemed to have been
included in the excavation rate.

For open foundation resting on rock, if sound rock is located at shallow depths, the
contractor is required to cut the rock (of all type or strength) to a depth so that open
foundation with a minimum earth cushion of 500mm can be accommodated.
Measurements & Payment

Payment for excavations in soil and/or rock, including providing and installing shoring
/ strutting, dewatering, pumping and bailing out water shall be made as per the quoted
rate of the respective items of excavation as specified in BOQ. However unless stated
otherwise, the quoted rates for concrete in foundation (upto ground level) shall be
deemed to include the cost of shoring, strutting, dewatering and backfilling using earth
or sand wherever required with compaction of the same.

Measurements of excavation shall be solid measurements or actual volume of the
materials prior to its removal. Measurements shall be of the exact length, width as
indicated in the drawings and depth, measured vertically according to the Engineer's
drawing or his instruction. No separate payment shall be made for shoring,
dewatering, dredging, bailing, extra excavation required for side slopes and/or
benching, ramps, space for providing side shutters and props etc.

The measurements for the removal of the excavated material shall be recorded at site
of work before it is loaded in trucks and admissible deductions, if any, shall be made
depending upon the type of material.

For excavation of existing road maximum limit of measurement for payment shall be
from the existing ground level to the bottom of rubble soling. Measurement shall be
those for the minimum works as ordered/plan dimensions as shown in the drawing and
actual depth measured at site. All excavation shall be measured net and rate shall not
allow for any additional for working space.

The measurement for backfilling shall be based on actual difference of levels before

filling and after levelling.
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STRUCTURAL CONCRETE: PLAIN, REINFORCED & PRESTRESSED
These specifications shall be read in conjunction with the MORTH and CPWD
specifications 1996/2002 with correction ships / amendments upto date, and other
relevant specifications described in the Section 1 of these Specifications.

Materials

Before bringing to the site, all materials for concrete including their source shall be
approved by the Engineer. All approved samples shall be deposited in the office of the
Engineer before placing orders for the materials with suppliers. The materials brought
on to the works shall conform in every respect to the approved samples.

In case of change in type and/or source of any approved material, the contractor shall
inform the Engineer and fresh samples shall be deposited with Engineer. Prior
approval of Engineer will have to be obtained before using such material at site. The
contractor shall check fresh consignment of materials as it is brought on to the works
to ensure that they conform to the specifications and/or approved samples.
The Engineer shall have the option to have any of the materials tested at any time to
find out whether they are in accordance with specifications at the contractor's expense.
All bills vouchers and test certificates which in the opinion of the Engineer are
necessary to convince him as to the quality of materials or their suitability shall be
produced for his inspection when required.
Any material which has not been found to conform to the specifications and not
approved by the Engineer shall be rejected forthwith and shall be removed from the
site by the contractor at his own cost within the time stipulated by the Engineer. In the
event of contractor not being able to arrange the material conforming to specifications
or in the event of failure of the contractor to get the sources approved within the agreed
schedule submitted by contractor, the Engineer shall have the powers to cause the
Contractors to purchase and use such materials from any particular source, as may, in
the Engineer's opinion, be necessary for the proper execution of work. Nothing extra
shall be payable to the contractor on this account.

Contractor shall also ensure that all constituents of exposed concrete shall be taken

from same sources to achieve a uniform colour and texture.

3.1.1 Cement

3.1.1.1 The cement used shall be of the following types:

a) 43 grade Ordinary Portland Cement conforming to IS: 8112.
b) 53 grade Ordinary Portland Cement conforming to 1S:12269.
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For piling and foundation work, type of cement shall be as mentioned in section S-08
on Pile Foundations.

3.1.1.2 Whenever possible all cements of each type shall be obtained from one constant
source throughout the contract. Cement of different types shall not be mixed together.
Different brands of cement, or the same brand of cement from different sources, shall
not be used without prior approval of the Engineer.

3.1.1.3 Packaged cement shall be delivered to the site in original sealed bags which shall be
labelled with the weight, name of manufacturer, brand and type including date of
manufacture. Cement received in torn bags shall not be used.
Contractor may obtain cement in bulk and store it in suitable silos of adequate
capacity. Each type of cement shall be stored in a separate silo and it shall be ensured,
that cements of different quality are not mixed up.

3.1.1.4 All cement shall be fresh when delivered. Cement older than 3 months from the date
of manufacture shall not be used.

3.1.1.5 In fair faced elements, the cement used in the concrete for any complete element shall
be from a single consignment. All cement for exposed concrete shall be from the
same approved source and uniform in colour.

3.1.1.6 With each and every delivery of cement consignment, the contractor shall provide
manufacturer’s certificate that the cement conforms to the relevant Indian standard.
The contractor shall provide complete facilities at site for carrying out the following
tests:

a) Setting time by Vicat's apparatus as per 1S:4031 and 1S:5513.
b) Compressive strength of cement as per IS: 4031, 1S:650, 1S:10080.

3.1.1.7 Total chloride content in cement shall in no case exceed 0.05 % by mass of cement.
Also, total sulphur content calculated as sulphuric anhydride (SO3), shall in no case
exceed 2.5% and 3.0% when tri-calcium aluminate per cent by mass is upto 5% or
greater than 5% respectively.

3.1.2 Aggregates
Aggregates from natural sources shall be in accordance with 1S:383. The contractor
shall submit to the Engineer certificates of grading and compliance for all
consignments of aggregate. In addition at site from time to time, the contractor shall
allow for carrying out such tests and for supplying test records to the Engineer. The
aggregates shall be procured from approved sources only as directed by the Engineer

from time to time.
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For fair faced concrete, the contractor shall ensure that aggregates are free from iron
pyrites and impurities, which may cause discoloration. Aggregates shall be stored on
paved areas in different compartments according to their nominal size.
3.1.2.1 Fine Aggregates
The contractor shall provide complete facilities at site for determining grading of
aggregates by sieves as per 1S:383, 1S:460, 1S:1607, and 1S:2386.
The fine aggregate shall be river sand, pit sand, stone dust or other approved sand
subject to their conformity to the specifications. It shall be free from clay, loam, earth
or vegetable matter and from salt or other harmful chemical impurities. It shall be
clean, sharp, strong,angular and composed of hard siliceous material.
The grading of fine aggregate when determined as described in 1S:2386 (part 1), shall
be within the grading zones 1, 11, 1. The contractor shall provide complete facilities
at site for carrying out the following tests:
A) Proportion of clay, silt and fine dust by sedimentation method as per
1S:2386 part I1.
B) Moisture content in fine aggregate as per IS: 2386 Part I11.
C) Bulk density/Bulkage.
3.1.2.2 Coarse Aggregates
The coarse aggregate shall be crushed stone.
Coarse aggregate obtained from crushed or broken stone shall be angular, hard,
strong, dense, non-porous, durable, clean and free from soft, friable, thin plate,
elongated or flaky pieces and any deleterious material.
Except where it can be shown to the satisfaction of the Engineer that a supply of
properly graded aggregates of uniform quality can be maintained over the said
period of the works, the grading of aggregates shall be controlled by obtaining the
coarse aggregates in different sizes and blending them in correct proportions as and
when required.
All coarse aggregates shall conform to 1S:383 and tests for conformity shall be carried
out as per 1S:2386,Parts | to VIII.
The maximum size of coarse aggregates shall be such that the concrete can be placed
without difficulty so as to surround all reinforcement thoroughly and fill the corners
of formwork. Unless otherwise permitted by the Engineer the nominal maximum

size shall not exceed 20 mm.
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3.1.3 Water

3.1.3.1 Water used in the works shall be potable water and free from deleterious materials.
Water used for mixing and curing concrete as well as for cooling and/or washing
aggregate shall be fresh, clean and free from injurious amounts of oil, salts, acids,
alkali, other chemicals and organic matter.

3.1.3.2 Water shall be from the source approved by the Engineer and shall be in accordance
with clause 5.4 of IS: 456. However, chloride content in water shall not exceed 500
mg/litre.

3.1.3.3 Whenever the source of water changes, the water shall be tested for its chemical and
other properties or impurities to ascertain its suitability for use in concrete with
approval of the Engineer. No water shall be used until tested and found satisfactory.
Cost of all such Tests shall be borne by the contractor.

3.2  Blending Of Aggregates
In order to obtain optimum workability, individual aggregates of nominal size 20mm,
10mm, 4.75mm and 2.36mm will be blended in such a way that the grading curve for
all in aggregates will be a smooth curve from size 0.15mm to 20mm falling within the
established envelope grading curve. Contractor shall establish envelope grading curve
for each grade of concrete for given maximum size of aggregates and get it approved
by Engineer before finalising the mix design.

3.3 Admixtures

3.3.1 Chemical admixtures are not to be used until permitted by the Engineer. In case their
use is permitted, the type, quantity/dosage and method of use of any admixture
proposed by the Contractor shall be submitted to the Engineer for approval. The
minimum cement content specified shall not be reduced on account of the use of the
Admixtures.

3.3.2 The contractor shall further provide the information concerning each admixture to the
Engineer as per para 1012.1 of MORTH Specifications.

3.3.3 In reinforced concrete works, the chloride content of any admixture used shall not
exceed 2 percent by weight of the admixture as determined in accordance with
IS:6925 and the total chloride and sulphate contents in concrete mix shall not exceed
0.15 and 4.0 percent respectively by weight of cement.

3.3.4 The admixtures when used shall conform to 1S:9103. The suitability of all admixtures

shall be verified by trial mixes.
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The addition of calcium chloride to concrete containing embedded metal will not be
permitted under any circumstances.

Retarding admixtures when used shall be based on lingosus-Phonates with due
consideration to clause 5.2 and 5.3 of 1S:7861.

Batching Plants, Mixers and Vibrators

Unless otherwise specified in the schedule of items, for all structural concreting work
the Contractor shall provide automatic weigh-batching plant of suitable capacity. The
plant used shall conform to 1S:4925. The batching plants should have printing
facilities to printout records of each batch in the format approved by the Engineer.
The Contractor shall provide Concrete mixers (1S:1791 — Batch type concrete mixers,
1S:2438 — Roller Pan Mixer) and Vibrators (1S:2505 — Concrete Vibrators Immersion
Type, 1S:2506 — Screed board concrete vibrators, 1S:4656 — Form Vibrators for
Concrete) supplied by recognized manufacturers.

Grade of Concrete

The concrete is designated as follows:

Concrete M 25/ 20

The letter M refers to the mix

The number 25 represents the characteristic compressive strength of 15¢cm cubes at 28
days in MPa (Mega Pascals : 1 MPa : 10 kg/cm? approximately). M25 concrete thus
has a characteristic strength of 250 kg/cm?. Other mix design will also be denoted in
same way.

The number 20 represents the nominal size of the coarse aggregates in mm.

Mix Design

It is the complete responsibility of the Contractor to design the concrete mixes by
approved standard methods and to produce the required concrete conforming to the
specifications and the strength, workability requirements approved by the Engineer.
Mix Design once approved must not be altered without prior approval of Engineer.
However, should the contractor anticipate any change in quality and/or change in
source of future supply of materials than that used for preliminary mix design, he
should inform the Engineer quite in advance and bring fresh samples sufficiently in
advance, to carry out fresh trial mixes. Design mix will indicate by means of graphs
and curves etc., the extent of variation in the grading of aggregates which can be

allowed.
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Limits of Water and Cement Contents
Maximum water/cement ratio

a) For RCC members including piles - 0.40

b) For PSC members - 0.40
Cement Content
Notwithstanding to the stipulations in any code, Cement content in concrete shall not
be less than 380 kg/ cum for RCC work and 400 kg/ cum for PSC work under normal
exposure. In case of piling work minimum cement content shall be as specified under
the section “Pile Foundations”. However, maximum cement content shall be limited
to 540 kg/ cum of concrete. Ordinary Portland Cement (OPC) of 43 and 53 grade
conforming to IS: 8112 and IS: 12269 respectively shall be used. For pre-stressed
concrete, cement conforming to OPC 53 grade cement shall be used. However for
nominal mixes, CPWD specifications will be followed. “Cement” means Ordinary
Portland Cement and excludes the additions as mentioned in para 5.2 of 1S 456.
As regards trial mixes, acceptance criteria, acceptance specification, lot size, sampling
and testing and sampling size for piling work, PSC girders (cast-in-situ and pre-cast
post-tensioned) and general work, the requirement of the relevant codes, standards
and directions of the Engineer shall be followed.
Additional Tests for Concrete
As frequently as the Engineer may require, additional tests shall be carried out of
concrete in addition to mandatory test specified in MORTH Specifications, CPWD
specifications 1996/ relevant IS Code.
Permeability test for Concrete:
The concrete will be verified for permeability by the following procedure and shall
confirm to 1S:3085-1965 — ‘Permeability of Cement Mortar & Concrete’. Section
1716.5 of MORTH Specifications and DIN 1048.
1 The Engineer shall select random batches of concrete for examination at his
discretion and sampling will generally be done at the point of discharge from the

mixer and at placing point.

2 From the batches thus selected two concrete cylinders shall be made in
accordance DIN 1048.
3 At least two cylinders shall be made on each day’s concreting until 60

cylinders have been made for each grade of concrete.
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4 All cylinders shall be made, cured, stored, transported and tested in
accordance with clause 1716.5 of MORTH Specifications. The tests shall be carried
out in a laboratory having NABL certification.

5 Test Procedure

The permeability of concrete will be verified by the following procedure:

i Prepare a cylindrical test specimen 150 mm dia. and 160mm high.

ii. After 28 days of curing, test specimen will be fitted in a machine such
that the specimen can be placed in water under pressure up to 7 bars.
The typical machine shall be similar to one shown in Appendix 1700/I1
of MORTH.

iii. At first a pressure of one bar is applied for 48 hours, followed by 3
bars for 24 hours and 7 bars for next 24 hours.

iv. After the passage of the above period, the specimen is taken out and
split in the middle by compression applied on two round bars on
opposite sides above and below.

V. The water penetration in the broken core is measured with scale and
the depth of penetration assessed in mm (max permissible limit 25
mm).

6 Acceptability Criteria

The concrete shall pass the permeability test if it is properly compacted and is not
considered permeable when tested as above.

No extra payment shall be made for this test and cost of the same should be included
in the quoted rate for concrete work.

Batching Of Concrete Ingredients

Unless permitted by the Engineer, all concreting shall be produced in computerised
automatic weigh batching plant having printing facilities to print out records of each
batch and installed at site. Under exceptional circumstances Ready Mixed Concrete
(RMC) manufactured in computerised automatic weigh batching plant (as per
specifications described above) by the approved agencies using the constituent
materials from approved sources and approved mix design may also be used with
prior approval from Engineer. Nothing extra shall be paid for such RMC used in the
work including transportation, placing in position etc. However, in such cases the
RMC production & transportation will have to be directly supervised by the qualified
personnel of the contractor.
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Placing Temperatures

During extreme hot or cold weather, the concreting shall be done as per procedures
set out in 1S:7861, Parts | & I1.

The placing temperature of concrete shall be as low as possible in warm weather and
care shall be taken to protect freshly placed concrete from overheating by sunlight in
the first few hours of its laying. The time of day selected for concreting shall also be
chosen so as to minimise placing temperatures. In case of concreting in exceptionally
hot weather the Engineer may at his discretion specify the use of ice either flaked and
used directly in the mix or blocks used for chilling the mixing water. In either case,
the Contractor shall not be paid extra for cost of ice, additional labour involved in
weighing and mixing etc. All salt and saw dust shall be removed from ice before use.
Quality of water used for making ice shall confirm to 1S:456.

Transporting, Placing, Compacting And Curing

Transporting, placing, compacting and curing of concrete shall be in accordance with
IS: 456.

Transporting

The method of transportation used should efficiently deliver the concrete to the point
of placement without significantly altering its desired properties with regard to water-
cement ratio, slump, segregation and homogeneity.

The mix after discharging from the automatic computerized weigh batching
plant/mixer shall be transported by agitating transit mixers, buckets, pumps etc. or as
approved by the engineer without causing segregation and loss of cement slurry and
without altering its desired properties with regard to water cement ratio, slump, air
content, cohesion and homogeneity. It should be ensured that the concrete is moved
to its final destination before it attains the initial set.

The revolving-drum truck bodies of approved make shall be used for transporting the
concrete. The number of revolutions of mixing, speed, during transportation, and prior
to discharge shall be specified and agreed upon. Reliable counters shall be used on
revolving-drum truck units. Standard mixer uniformity tests, conforming to ASTM
standards C 94 “Standard Specifications for Ready Mix Concrete”, shall be carried

out to determine whether mixing is being accomplished satisfactorily.

Maha-Metro JULY-19 Section VII-B:



MAHA-METRO Tender No. N1C-39/2019 Part-2: Work Requirement

3.10.2

3.10.3

3.104

Section VII-B: Particular Specification
- Structural

Water, Admixtures and Slump

The amount of water required for proper concrete consistency shall take into account
the rate of mixing, length of haul, time of unloading, and ambient temperature
conditions.

Additions of water to compensate for slump loss should not be resorted to nor should
the design maximum water-cement ratio be exceeded. Additional dose of retarder be
used to compensate the loss of slump at contractor’s cost, when permitted by
Engineer. Retempering water shall not be allowed to be added to mixed batches to
obtain desired slump.

Placing

The method of placing shall be such as to prevent segregation by providing windows
in the formwork for pouring concrete or by Tremie pipe. The thickness of horizontal
layers shall not exceed 300mm. High velocity discharge of concrete causing
segregation of mix shall be avoided. The concrete shall be placed in the forms gently
in such a way that the segregation does not take place. The concrete shall not be
dropped from a height exceeding 2.0m. Each layer of concrete shall be compacted
fully before the succeeding layer is placed and separate batches shall follow each
other close enough to ensure that the succeeding layer shall be placed and fully
compacted before the layer immediately below has taken initial set.

For piers and pier heads, portal columns, concreting is to be carried out in single stage
i.e in first stage concreting will be from Kicker to just below pier head bottom and
second stage of concreting will be pier head including shear key and cross girder (for
all heights by using tremie/ pumps at the rate not more than 1.5m / hror as approved
by the Engineer).

Concreting of any portion or section of the work shall be carried out in one
continuous operation and no interruption of concreting work will be allowed without
approval of the Engineer.

Compaction

Internal (needle) and surface (screed board) vibrators of approved make shall be used
for compaction of concrete.

Internal vibrators shall be used for compaction of concrete in foundations, columns,
buttresses arch section, slabs etc., and if required surface vibrators shall also be used.

Depending on the thickness of layer to be compacted, 25 mm, 40 mm, 60 mm and 75
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mm dia. internal vibrators will be used. The concrete shall be compacted by use of

appropriate diameter vibrator by holding the vibrator in position until:

I. Air bubbles cease to come to surface.

ii. Resumption of steady frequency of vibrator after the initial short period of
drop in the frequency, when the vibrator is first inserted.

iii. The tone of the vibrated concrete becomes uniform.

v, Flattened, glistening surface, with coarse aggregates particles blended into it
appears on the surface.

V. After the compaction is completed, the vibrator should be withdrawn slowly
from the concrete so that concrete can flow in to the space previously
occupied by the vibrator. To avoid segregation during vibration the vibrator
shall not be dragged through the concrete nor used to spread the concrete. The
vibrator shall be made to penetrate, into the layer of fresh concrete below if
any for a depth of about 150mm. The vibrator shall be made to operate at a
regular pattern of spacing. The effective radii of action will overlap
approximately half a radius to ensure complete compaction.

Vi. To secure even and dense surfaces free from aggregate pockets, vibration shall
be supplemented by tamping or rodding by hand in the corners of forms and
along the form surfaces while the concrete is plastic.

Vii. A sufficient number of standby vibrators shall be kept readily accessible to the
place of deposition of concrete to assure adequate vibration in case of
breakdown of those in use.

viil. Form vibrators whenever used shall be clamped to the sides of formwork and
shall not be fixed more than 450 mm above the base of the new formwork and
concrete shall be filled not higher than 230mm above the vibrator. The
formwork must be made specially strong and watertight where this type of
vibrator is used.

Care must be taken to guard against over vibration especially where the
workability of the concrete mix is high since this will encourage segregation
of the concrete.

iX. Plain concrete in foundations shall be placed in direct contact with the bottom
of the excavation, the concrete being deposited in such a manner as not to be
mixed with the earth. Plain concrete also shall be vibrated to achieve full

compaction.
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X. Green concrete shall be protected from the direct sun light and hot winds as
per the methods approved by Engineer. Such method should be got approved
from the Engineer before start of concreting operations.

Concrete placed below the ground shall be protected from falling earth during and
after placing. Concrete placed on ground containing deleterious substances shall be
kept free from contact with such ground and with water draining therefrom during
placing and for a period of seven days or as otherwise instructed thereafter. Approved
means shall be taken to protect immature concrete from damage by debris, excessive
loading, abrasion, vibrations, deleterious ground water, mixing with earth or other
materials, and other influences that may impair the strength and durability of the
concrete.

Field Control

Sampling at both, truck discharge and point of final placement shall be employed to

determine if any changes in the slump and other significant mix characteristics occur.

However, for determining strength of concrete, cubes shall be taken from the

placement end of line.

Curing

i Curing of concrete shall be complete and continuous using potable water free
from chlorides and sulphates water that is free of harmful amounts of
deleterious materials that may attach, stain or discolour the concrete as per IS
456. Minimum wet curing will be for seven days by ponding water followed
by moist curing by spraying water which shall be maintained up to a total
period of at-least 21 days from the date of casting.

ii. Immediately after compaction and completion of any surface finishes the
concrete shall be protected from the evaporation of moisture by means of
polythene sheathing, wet hessian or other material kept soaked by spraying.
As soon as the concrete has attained a degree of hardening sufficient to
withstand surface damage moist curing shall be implemented and maintained

for a period of at least 15 days after casting.

iii. Method of curing and their duration shall be such that the concrete will have
satisfactory durability and strength and members will suffer a minimum
distortion, be free from excessive efflorescence and will not cause undue

cracking in the works by shrinkage.
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iv. Steam curing with approved methodology can be adopted if required, for
precast segments. No extra payment will be made for adopting steam curing.
V. Water based curing compounds may be permitted with specific approval of
Engineer. However it is required to be proved that by using such curing
compound, the concrete shall not have less strength than concrete cured by
water curing. It shall not leave any discolouration on the structural concrete. It
shall be applied as per the provisions of clause 1713.3 of MORTH
specifications. No extra payment will be made for the same.
Construction Joints
Construction joints in all concrete work shall be made as directed by the Engineer.
Where vertical joints are required, shuttering shall be fixed as directed To ensure that
the concrete does not take natural slope.
Before fresh concrete is placed against a vertical joint, the old concrete shall be
chipped, cleaned and moistened.
No separate payment shall be allowed to the Contractor for forming joints or chipping
and cleaning them. When a horizontal construction joint is formed, provision shall be
made for interlocking with the succeeding layer by the embedment of saturated
wooden blocks or wooden strips bevelled on four sides to facilitate their removal.
Prior to the next pour the wooden pieces shall be loosened and removed in such a
manner as to avoid injury to the concrete.
Construction joints in concrete walls and slabs for liquid retaining structures shall be
prepared in a similar manner to normal construction joints. If use of metal, rubber or
plastic water stops is specified, this shall be cast into joints. Measures shall be taken
by the Contractor to ensure that no displacement or distortion of water stops takes
place during placing of concrete. The construction joints shall ensure proper bond and
leak proof joint.
Cracks
If cracks, which in the opinion of the Engineer may be detrimental to the strength of
the construction, develop in concrete construction, the Contractor at his own expense
shall test the structure as specified in clause 1.1.16 of ‘Loading Tests’ of these
Specifications. If under such test loads the cracks develop further, the Contractor
shall dismantle the construction, carry away the debris, replace the construction and

carry out all consequential work thereto.
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If cracks develop in the concrete construction, which in the opinion of the Engineer,
are not detrimental to the stability of the construction, the Contractor at his own
expense shall grout the cracks with neat cement grout or with other composition as
directed by Engineer and also at his own expense and risk shall make good to the
satisfaction of the Engineer all other works such as plaster, moulding, surface finish,
which in the opinion of the Engineer have suffered damage either in appearance or
stability owing to such cracks. The Engineer's decision as to the extent of the liability
of the Contractor in the above matter shall be final and binding.

External crack width shall be restricted to 0.2mm on all viaduct structures. If crack
width is more than 0.2mm or in the opinion of Engineer may be detrimental to
concrete construction, the contractor should test the structure at his own expense.
Defective Concrete

Should any concrete be found honeycombed or in any way defective, such concrete
shall be cut out partially or wholly by the Contractor and made good at his own
expense. If Engineer feels that repaired structure will not be having same strength or
shape or uniformity with other exposed surface as original desired structure / original
structure, the same shall be rejected by Engineer and required to be dismantled and
disposed-off by contractor at his own cost, as instructed by Engineer. Decision of the
Engineer shall be final binding in this regard.

Exposed Faces, Holes and Fixtures

On no account shall concrete surfaces be patched or covered up or damaged concrete
rectified or replaced until the Engineer or his representative has inspected the works
and issued written instructions for rectification. Failure to observe this procedure will
render that portion of the works liable to rejection.

Holes for foundation or other bolts or for any other purposes shall be moulded, and
steel angles, holdfasts or other fixtures shall be embedded, according to the drawing
or as instructed by the Engineer.

Finishes

Unless otherwise instructed, the face of exposed concrete placed against formwork
shall be rubbed down immediately on removal of the formwork to remove
irregularities. The face of concrete for which formwork is not provided other than
slabs shall be smoothed with a float to give a finish equal to that of the rubbed down
face, where formwork is provided. The top face of a slab which is not intended to be
covered with other materials shall be levelled and floated to a smooth finish at the
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levels or falls shown on the drawings or as directed. The floating shall be done so as
not to bring an excess of mortar to the surface of the concrete. The top face of a slab
intended to be surfaced with other material shall be left with a spaded finish. Faces of
concrete intended to be plastered shall be roughened by approved means to form of a
key.

Concrete for Flooring on Grade

Concrete for flooring on grade shall be placed in alternate bays not exceeding more
than 4m x 4m or as specified in the drawings including forming the joints or adjacent
bays. The stiff mix shall be thoroughly vibrated and finished to receive the floor
finish.

Grouting Of Base Plates & Bolt Holes

Mixing

Dry grout should be mixed in a mechanical mixer: the conventional 200/400-litre
capacity concrete mixer can be used to mix four bags of dry grout; alternatively,
paddle type mortar mixers can be used. The quantity of grout to be mixed at one time
should not exceed that amount which can be placed in approximately 10 to 15
minutes.

Batching

Batching of grout by fraction of a bag is not allowed. The quantity of mixing water
should be the minimum commensurate with workability, compaction, and filling of
the grout in all corners and crevices. Mixing should be done for a minimum of three
minutes to obtain a fluid grout of uniform consistency.

Cleaning and preparation of the surface

The base concrete should be clean and strong, and its surface should be properly
hacked; all dust should be removed by suction or compressed air. The surface should
be thoroughly wetted with water for several hours. Before the grout is poured, all free
water should be removed and the flat surfaces coated with a thin cement slurry.
Restraint

Heavy back-up blocks of timber or concrete should be fixed on all sides of the base
plate to prevent escape of the grout, when poured through the openings provided in
the base plate. Adequate restraint must be ensured on all the sides for a period of 7

days to obtain effective expansion and shrinkage compensation.
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Curing

The grout should not dry out where external restraint is provided in the form of form-
work, the top opening and all stray openings should be covered with wet sack for at
least 7 days.

Placing and Compaction

The grout should be placed quickly and continuously either through the holes in the
base plates or from one side only to ensure complete filling without entrapment of air.
Grout should be properly spread and compacted by rodding. Excessive vibration
should be avoided.

Below the bed plates, the grout should be compacted using long pieces of doubled-
over flexible steel strapping or chains. The forward and backward movement of the
strap or chain will assist in the flow of the grout into place. Steps must be taken to
keep the grout in full contact with the underside of the bedplate until the grout sets;
maintaining a small head of fresh grout in the forms.

Shrinkage Compensated Grout

Shrinkage compensated grout or non-shrinkable grout of Associated Cement
Companies Limited or any other approved manufacturer (Fosroc, Roff, Sikka, etc)
should be used. The batching shall be as per the manufacturer's specifications, other
procedures being as above.

Pre-Cast Concrete

The provision in this section shall be considered supplementary to general provisions
for reinforced concrete works.

Handling and Storage

The pre-cast units shall be stored as directed by the Engineer. The area intended for
the storage of pre-cast units should be surfaced in such a way that no unequal
settlement can occur.

To prevent deformation of slender units, they should be provided with supports at
fairly close intervals and should also be safeguarded against tilting. Lifting and
handling positions should conform to the Engineer's directions and drawings. In
addition, location and orientation marks should be put on the members, as and where
necessary. During erection the precast units should be protected against damage

caused by local crushing and chafing effects of lifting and transport equipment.
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Temporary Supports and Connections
Temporary supports provided during erection should take into account all
construction loads likely to be encountered during the completion of joints between
any combination of precast and in-situ concrete structural elements. The supports
should be arranged in a manner that will permit the proper finishing and curing of any
in-situ concreting and grouting associated with the precast member being supported
when the gaps of joints have to be filled with concrete or mortar. They should first be
cleaned and faces of the joints should be wetted. The mixing, placing and compacting
of cement and mortar should be done with special care. Mortar of a dry consistency
should be in the proportion of 1:1% (1 part of cement to 1% parts of sand) and should
be placed in stages and packed hard from both sides of the joint.
Tolerances
The following tolerances apply to finished precast products at the time of placement
in the structure. The forms must be fabricated / constructed to give a casting well
within these limits:
1 Overall dimensions of members should not vary by more than + 6mm
per 3m length with a maximum variation of + 20mm.
2 Cross-sectional dimensions should not vary by more than the
following:
+ 3mm for sections less than 150mm thick
+ 4mm for sections over 150mm & less than 450mm
+ 6mm for sections over 450mm to 1000mm
+ 10mm for sections over 1000mm
3 Deviation from straight line in long sections should not be more than +
6mm up to 3m, + 10mm for 3m to 6m, + 12mm for 6m to 12m.
Additional Specifications For Pumped Concrete
Coarse Aggregates
The maximum size of coarse aggregate shall be limited to one-third of the smallest
inside diameter of the hose or pipe used for pumping. Provision shall be made for
elimination of over-sized particles by screening or by careful selection of aggregates.
To obtain proper gradation it may be necessary to combine and blend certain
fractional sizes of aggregates. Uniformity of gradation throughout the entire job shall

be maintained.
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The quantity of coarse aggregate shall be such that the concrete can be pumped,
compacted and finished without difficulty.

Fine aggregates

The gradation of fine aggregate shall be such that 15 to 30 percent should pass the
0.30 mm screen and 5 to 10 percent should pass 0.15 mm screen so as to obtain
pumpable concrete. Sands, which are deficient in either of these two sizes, should be
blended with selected finer sands to produce these desired percentages. With this
gradation, sands having a fineness modulus between 2.4 and 2.8 are generally
satisfactory. However, for uniformity, the fineness modulus of the sand should not
vary more than 0.2 from the average value used in proportioning.

Pumping of concrete

Only approved pumping equipment, in good working condition, shall be used for
pumping of concrete. Concrete shall be pumped through a combination of rigid pipe
and heavy-duty flexible hose of approved size and make. The couplings used to
connect both rigid and flexible pipe sections shall be adequate in strength to withstand
handling loads during erection of pipe system, misalignment, and poor support along
the lines. They should be nominally rated for at least 3.5 Mpa pressure and greater
for rising runs over 30 m. Couplings should be designed to allow replacement of any
section without moving other pipe sections, and should provide full cross section with
no construction or crevices to disrupt the smooth flow of concrete.

All necessary accessories such as curved sections of rigid pipe, swivel joints and
rotary distributors, pin and gate valves to prevent backflow in the pipe line, switch
valves to direct the flow into another pipe line, connection devices to fill forms from
the bottom up, extra strong couplings for vertical runs, transitions for connecting
different sizes of pipe, air vents for downhill pumping, clean-out equipment etc, shall
be provided as and where required. Suitable power controlled booms or specialized
crane shall be used for supporting the pipe line.

Planning

Proper planning of concrete supply, pump locations, line layout, placing sequence,
and the entire pumping operation for a particular pour shall be made and got
approved. The pump should be as near the placing area as practicable, and the entire
surrounding area shall have adequate bearing strength to support concrete delivery
pipes. Lines from pump to the placing area should be laid out with a minimum of
bends. For large placing areas, alternate lines should be installed for rapid
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connection when required. Standby power and pumping equipment should be
provided to replace initial equipment, should breakdown occur.
The placing rate should be estimated so that concrete can be ordered at an appropriate
delivery rate.
As a final check, the pump should be started and operated without concrete to be
certain that all moving parts are operating properly. A grout mortar should be
pumped into the lines to provide lubrication for the concrete, but this mortar shall not
be used in the placement. When the form is nearly full, and there is enough concrete
in the line to complete the placement the pump shall be stopped and a go-devil
inserted and shall be forced through the line by water under pressure to clean it out.
The go-devil should be stopped at a safe distance from the end of the line so that the
water in the line will not spill into the placement area. At the end of placing
operation, the line shall be cleaned in the reverse direction.
Additional Specifications for Concrete M60 And Above
Any of the following shall be permitted to be used as part replacement of Ordinary
Portland Cement with the approval from Engineer

. Microsilica / silica fume

. Fly Ash

. Granulated Slag
However the cement content excluding any mineral admixtures shall not exceed
450kg / cum except with the prior approval from Engineer
Also cement contents + binder should not be less than 380kg / cum of concrete
The water / (cement + binder) ratio should generally not exceed 0.33, but in no case
more than 0.40.
In order that the performance of the completed structure be consistent with the
requirements and assumptions made during planning and design, stringent quality
assurance measures shall be taken. The methods and procedures of Quality System
shall follow the guidelines contained in IRC:SP:47 — 1998. Q-4 class of Quality
Assurance shall be adopted for the ‘Materials’ and ‘“Workmanship’ items.
The temperature of concrete at the time of placement shall not exceed 301 C. The
temperature of concrete at the mixing stage should be lower, to allow for rise in

temperature during transport. When considerable distance of transport is involved,
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particular attention should be paid to ensure retention of slump as targeted for
placement
3.20.4 Use of Microsilica / silica fume

(a) Mineral admixture in the form of microsilica or condensed silica fume
shall be permitted in the design mix. It shall comply with ASTM C 1240
“Specifications for Silica Fume for use in Hydraulic Cement Concrete and
Mortar”. It shall be obtained from proven, reliable and approved
manufacturer/supplier to the satisfaction of the Engineer.

(b) Adequate and complete dispersal of the micro silica during the concrete
mixing shall be ensured.

(c) When microsilica is used in powder form the contractor shall take all
precautions against potential health hazards during handling of the
material.

(d) Chilled water and/ or ice shall be used in the concrete mix depending on
the ambient temperature, dimensions of the concrete element, rate of
pouring and design mix constituents.

(e) Special profuse curing arrangements shall be made for dissipation of the
heat of hydration. The water curing shall be continued for a period of 21
days.

(f) The concrete design mix and arrangement for mixing, transportation, and
curing of concrete shall be subject to the approval of the Engineer.

3.20.5 Use of Fly Ash

a) Use of well-graded Fly Ash from an approved source may be permitted
subject to satisfying the design criteria and requirement of mix design.
Combination of microsilica / silica fume and fly ash may also be used to
improve upon the durability of concrete and getting the early strength as
required. However, the contents of fly ash or fly ash + microsilica / silica
fumes in the mix shall not be more than 35% of the total cementatious
material (cement + fly ash or Cement + fly ash + microsilica / silica fumes
as the case may be). The maximum allowable content of the fly ash or fly
ash + microsilica / silica fume shall be limited to 150 kg per cum of
concrete mix.

b) Saving in the cement contents due to this vis a vis the mix design without
the using Fly Ash shall be passed on to the Employer
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c) Fly Ash shall be conforming to IS: 3812 (Part — 1):2003 and IS: 269-1989.

Contractor shall have to make sure of availability of Fly Ash of consistent

quality and in required quantity.

d) The physical requirements for Fly Ash are as under:

S.No Characteristics Requirement
1 Fineness-specific surface in m3/kg by 320
Blaine’s permeability method,
(minimum)
2 Particles retained on 45 microns IS 34
sieve (wet sieving) in percent,
(maximum)
3 Lime reactivity — Average 4.5
compressive strength in N/mm?
(minimum)
4 Compressive strength at 28 days in Not less than 80 percent of
N/mm? (minimum) the strength of corresponding
plain cement mortar cubes
5 Soundness by autoclave test — 0.8
Expansion of specimen in percent
(maximum)

e) Source of Fly — Ash

To ensure the good quality of fly ash for use in concrete, the following sources

of ash should be avoided:

Vi.

Ash from plants burning different coal or blends of coal

Ash from plants burning other fuels (wood chips, tyres trash)
blended with coal

Ash from start-up or shut down phases of operation

Ash from plants not operating at a “Steady State”

Ash that is handled and stored using a wet system

Unprocessed ash from power plant without electrostatic

precipitator (ESP)

f) Drying and Conditioning of Fly Ash

When used in as a partial replacement for Portland cement in ready

mix concrete, fly ash must be in dry form and as such requires no

processing, provided above source control is maintained.

9) Quality Control
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Fly Ash in concrete should be as consistent and uniform as possible.
Fly Ash to be used in concrete should be monitored by quality
assurance/quality control (QA/QC) programmed on lot basis. These
procedures include performing tests for fineness by wet sieving at 45-
micron sieve and loss on ignition (LOI) so that the consistency of a Fly
Ash source can be certified.

Contractor shall have to evolve a suitable mix design on Fly Ash or fly
ash + microsilica / silica fume (as the case may be) for the specified
compressive/flexural strength and also demonstrate the suitability of
the mix by field tests.

Concrete mixes are designed by selecting the proportions of the mix
components that will develop the required strength, produce a
workable consistency concrete that can be handled and paved easily,
and attend sufficient durability under exposure to in service
environmental conditions. Procedures for proportioning Fly Ash or fly
ash + microsilica / silica fume (as the case may be) concrete mixes
differ slightly from those called conventional concrete mixes.

One mix design approach commonly used in proportioning Fly Ash or
fly ash + microsilica / silica fume (as the case may be) concrete mixes
IS to use mix design with all Portland Cement. Increase the total
cementatious materials content (normally by 12%) remove some of the
Portland Cement and then add Fly Ash or fly ash + microsilica / silica
fume (as the case may be) to compensate for the cement removed.
Also, water content should be reduced by 5%. The ACI mix
proportioning guidelines recommend a separate trial mix for each 5%
increment in the replacement of Portland cement by Fly Ash.

When Fly Ash is used as a separately batched material, trial mixes
should be made using a water (cement + fly ash) W/C + F) ratio,
sometimes referred to as the water cementitious ratio, instead of the
conventional W/C ratio.

Also relaxation shall be given in such cases from 28 days strengths as
56 days strength shall also be tested for compliance. Minimum cement

content should be 250 kg per cum. of concrete.
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h) It shall be the responsibility of the contractor to procure and to
transport and to store the Fly Ash to batching plant site. Contractor
may also have to make necessary modifications in the batching plant to
enable use of Fly Ash in the concrete mix.

)} Fly Ash handling and Storage
When Fly Ash is used as cementatious material, the contractor should
handle Fly Ash in the same manner as Portland cement, except that Fly
Ash must be stored separately from the Portland cement. Loading,
transportation, unloading including handling of the Fly Ash shall be
done in eco-friendly manner so as not to pollute / degrade the
atmosphere. The safety of the persons handling the Fly Ash should be
ensured as per the approved norms.

J) Curing
Slower strength development of concrete containing Fly Ash may
require that the moisture is retained in the concrete for a longer period
of time than what is normally required for conventional concrete.
Proper application of a curing compound should retain moisture in the
concrete for sufficient period of time to permit strength development.
Normal curing practices should be adequate for concrete containing
Fly Ash.

Scheduling of pavement construction should allow adequate time for
the desired or specified gain prior to the placement of traffic loads.
Testing Concrete Structures for Water Tightness & Acceptance Criteria
Underground Tanks, Pump Rooms and Sumps
In the case of structures whose external faces are submerged and are not accessible
for inspection, such as underground tanks, the structures shall be filled with water
and after the expiry of seven days after the filling, the level of the surface of the
water shall be recorded. The level of water shall be recorded again at subsequent
intervals of 24 hours over a period of seven days. Backfilling shall be withheld till
the tanks are tested. The total drop in surface level over a period for seven days shall
be taken as an indication of the water tightness of the structure.
A structure shall be deemed to be water tight if the total drop in the surface level over

a period of seven days does not exceed 40 mm.
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Roofs

The roofs of liquid-retaining structures shall be water-tight and shall be tested on
completion by flooding the roof with water to a minimum depth of 25 mm for 24 hrs.
Where it is impracticable, because of roof falls or otherwise, to contain a 25 mm
depth of water, the roof shall have water applied by a continuous hose of sprinkler
system to provide a sheet flow of water over the entire area of the roof for not less
than 6 hrs. In either case the roof shall be considered satisfactory if no leaks or damp
patches show on the soffit. Should the structure not satisfy either of these tests, then
after completion of the remedial work it should be re-tested in accordance with this
clause. The roof insulation and covering should be completed as soon as possible after
satisfactory testing.

Contractor shall give warranty for leak tightness of joints for 10 years.

Measurement

Measurement shall be made for the finished volume of reinforced cement concrete
(excluding lean concrete) only. All linear dimensions shall be measured correct to
1cm & restricted to design dimensions, and the volume calculation will be correct to
two decimal places in cubic metres.

No deduction shall be made for volume of steel embedded in concrete or for voids not
exceeding 0.03 cum in volume.

In case of pile caps, the quantity of concrete of piles, which has gone into the pile

caps, shall not be deducted.
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4.1

4.2

421

4.2.2

4.2.3

Section VII-B: Particular Specification
- Structural

4 FORM WORK
General
These specifications shall be read in conjunction with the MORTH specifications and
CPWD specifications 1996/2002 with correction slips/amendments upto date, and
other relevant specifications described in the section 1 of these specifications.
Materials
Formwork shall be of timber, plywood (including marine plywood), steel or any other
suitable material capable of resisting damage to the contact faces under normal
conditions of erecting forms, fixing steel and placing concrete. The selection of
materials suitable for formwork shall be made by the Contractor based on the quality
consistent with the specified finishes and safety. For designated areas prominently in
public view like piers, piers caps, portals, viaduct (cast-in-situ or pre-cast), parapet,
columns etc., only steel shuttering shall be used. The material shall be approved by
the Engineer before erected at site. However, the entire responsibility of planning,
designing, erecting, dismantling, shifting and safety of false work lies with the
contractor.
All formwork and formwork supports (centring, props, scaffolds, ladders etc.) shall be
in structural steel only and preferably of pipes conforming to 1S:806, 1S:1161,
1S:1239, 1S:2750. Wooden ballies shall not be permitted as props/formwork supports.
All props shall be properly braced using x & k bracings. Ladders to be used at site
should have treads and shall be fabricated from structural steel. Wooden / bamboo /
aluminium / pipe ladders shall not be permitted.
Timber
Timber used for formwork shall be easily workable with nails without splitting. It
shall be stable and not liable to warp when exposed to sun and rain or wetted during
concreting.
Plywood
Plywood used for formwork shall be minimum 12 mm thick. Shuttering quality
plywood complying with 1S:4990 and of make approved by the Engineer. Suitable
stiffeners and walers shall be provided depending on the shuttering design.
Steel
Steel formwork shall be made of minimum 4 mm thick black sheets stiffened with
angle iron frame made out of M.S. angles 40 mm x 6 mm supported at suitable

spacing.
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4.3

Section VII-B: Particular Specification
- Structural

Design & Drawings

All temporary works such as formwork, falsework, staging, launching girder,
cantilever form traveller scheme etc. shall be designed by the Contractor. The
permissible stresses in materials of formwork, falsework, staging, launching girder&
cantilever form traveller shall be same as for permanent structure. All calculations and
drawings of the same including construction sequence shall be checked and verified
by independent agency appointed by contractor. Only after the checking of the same,
the calculations and drawings (along with soft copy in CD ROM) shall be submitted
to Engineer for approval well in advance of work.

All temporary works shall be also inspected by the independent agency and
independent report shall be submitted to Engineer. All temporary works shall be
robust, safe and constructed such a way that the concrete can be properly placed and
thoroughly compacted to obtain the required shape, position and level subject to
specified tolerance. It is the responsibility of the Contractor to obtain the results
required by the Engineer, whether or not some of the work is sub-contracted.
Approval of the temporary works by the Engineer shall not diminish the Contractor's
responsibility for the satisfactory performance of the same, nor for the safety and co-
ordination of all operations.

For pier formwork, it shall be ensured that total deflection (taking account of
combined deflection of plate, stiffners, walers or any other supporting arrangement)
shall not be more than 3mm.

All the formwork, launching truss and cantilever form traveller and other selected
temporary works shall be tested for the load including factor of safety for which the
truss/formwork is designed before use in works at no extra cost

The design of false work should be such as to facilitate easy and safe access to all
parts for proper inspection.

Methodology for removal of form should be planned as a part of total form work
design process.

In case of pre-stressed concrete work, careful consideration shall be given to re-
distribution of loads due to pre-stressing.

Formwork for Exposed Concrete Surfaces

The facing formwork, unless indicated otherwise in drawings, or specifically
approved by the Engineer in writing, shall generally be made with materials not less
than the thickness mentioned below for different elements of the structure:
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Section VII-B: Particular Specification
- Structural

1. Plain slab soffit, and sides of beams, girders, joists and ribs and side of walls, fins,

parapets, pardis, sun-breakers, etc shall be made with:

a.

Steel plates not less than 4mm thick of specified sizes stiffened with a
suitable structural framework and fabricated true to plane

Timber planks of 20mm actual thickness and of specified surface finish,
width and reasonable length,

Plywood not less than 12mm thick (1S:4990 - Specification for Plywood
for Concrete Shuttering Work) stiffened with a suitable timber frame work
or 3mm thick plywood with a 20mm timber plank backing, of specified
sizes stiffened with a suitable timber framework and bracing. At joints

6mm/10mm sponge to be provided.

2. Bottoms of beams, girders and ribs, sides of columns shall be made with

a.

Steel plates not less than 5mm thick of specified sizes stiffened with a
suitable structural framework, and fabricated true to plane

Timber planks of 35mm actual thickness and of specified surface finish,
width and reasonable length,

Plywood not less than 12mm thick (1S:4990), of specified sizes stiffened

with a suitable timber framework.

3. For Precast segments, piers, pier heads, portals etc. suitable steel form work is to

be used unless otherwise specified by Engineer.

4.4  Formwork for Sloped Surfaces

1. Forms for sloped surfaces shall be built so that the formwork can be placed board-

by-board immediately ahead of concrete placement so as to enable ready access

for placement, vibration, inspection and finishing of the concrete.

The formwork shall be built in such a way so that the boards can be removed one

by one from the bottom up as soon as the concrete has attained sufficient stiffness

to prevent sagging. Surfaces of construction joints and finished surfaces with

slopes steeper than 2 horizontal:1 vertical shall be formed as required herein.

45 Formwork for Curved Surfaces

1. The contractor shall interpolate intermediate sections as necessary and shall

Maha-Metro

construct the forms so that the curvature will be continuous between sections.

Where necessary to meet requirements for curvature, the form lumber shall be

built up of laminated splices cut to make tight, smooth form surfaces.
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2.

Section VII-B: Particular Specification
- Structural

After the forms have been constructed, all surface imperfections shall be corrected
and all surface irregularities at matching faces of form material shall be dressed to

the specified curvature.

4.6 Erection of Formwork

The following shall apply to all formwork:

1.

Maha-Metro

To avoid delay and unnecessary rejection, the Contractor shall obtain the approval
of the Engineer for the design of forms and the type of material used before
fabricating the forms. (Ref. ACI 347 Formwork for Concrete or equivalent I.S.
Code).

All shuttering planks and plates shall be adequately backed to the satisfaction of
the Engineer by a sufficient number and size of walers or framework to ensure
rigidity during concreting. All shutters shall be adequately strutted, braced and
propped to the satisfaction of the Engineer to prevent deflection under deadweight
of concrete and superimposed live load of workmen, materials and plant, and to
withstand pouring rate and vibration.

Vertical props shall be supported on wedges or other measures shall be taken so
that the props can be gently lowered vertically during removal of the formwork.
Props for an upper level shall be placed directly over those in the level
immediately below, and the lowest props shall bear on a sufficiently strong area.
Care shall be taken that all formwork is set plumb and true to line and level or
camber or better where required and as specified by the Engineer.

Provision shall be made for adjustment of supporting struts where necessary.
When reinforcement passes through the formwork care should be taken to ensure
close fitting joints against the steel bars so as to avoid loss of fines during the
compaction of concrete.

If the formwork is held together by bolts, these shall be so fixed that no iron will
be exposed on surfaces against which concrete is to be laid and within the
concrete cover to the steel reinforcement. In any case wires shall not be used with
exposed concrete formwork. The Engineer may at his discretion allow the
Contractor to use tie-bolts running through the concrete and the Contractor shall
decide the location and size of such tie-bolts in consultation with the Engineer.
The tie bolts shall be so designed that their removal on de-shuttering does no