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GENERAL
The intent of this technical specification covers the following:

Construction of all civil works at sub-station is covered in the scope of
contract as per drawings supplied by Owner.

All civil works shall be carried out as per design/drawings standardised by
the Owner and these specification provided by the Owner. All standard

.drawings are enclosed with the tender documents. In case any item is not

covered under specification then the same shall be carried out as per

'CPWD specification and applicable Standards and Codes. Any item for

which specification is not provided herein and is not covered under CPWD
specification shall be executed as per ‘manufacturer guidelines. All
materials shall be of best quality conforming to relevant Indian Standards
and Codes. In case of any conflict between Standards/ Code and
Technical Specification, the provisions of Technical Specification shall
prevail.

The Contractor shali furnish all labour, tools, equipment, materials,
temporary works, constructional plant and machinery, fuel supply,
transportation and all other incidental items not shown or specified but as
may be required for complete performance of the Works in accordance
with drawings, specifications and direction of Owner.

All materials including cement, reinforcement steel and structural steel etc.
shall be arranged by the Contractor. All testing required shall be arranged
by the Contractor at his own cost. The contractor shall execute the work
as per the Field Quality Plan (FQP) attached with this document.

The bidder shall fully appraise himself of the prevailing conditions at the
proposed site. Climatic conditions including monsoon patterns, local
conditions and site specific parameters and shall include for all such

- conditions and contingent measures in the bid, including those which may

not have been specifically brought out in the specifications.

20 Drawings
. :

Standard drawings have been developed by the Owner, as mentioned
below, and are enclosed with the tender documents. The drawings
enclosed with the tender are good for construction. However, after the
award, 4 sets of these drawings, with a released fdr construction stamp,
shall be issued by the Owner to the Contractor matching with the
requirement at Site or the contractor may be advised to follow tender
drawings. The Contractor shall execute the work at Site as per these
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drawings only.

Drawings that have been mentioned to be issued by the Owner to the
Contractor during detailed Engineering shall be made available to the
Contractor as per the agreed work schedule finalised after award. Also,
further details required, if any, to complete the work in fotality, shall be
made available to the Contractor as per the agreed work schedule
finalised after award.

2.1

2.2

2.3

2.4

2.5

. Control room building

All construction drawings are enclosed wfth the tender documents.
Fire fighting pump house building énd fire water tank

All construction drawings are enclosed with th; tender documents.
Tower & equipment foundations

All construction drawings for towers and equipments foundations
are enclosed with the tender documents.

Drawings for any non-standard tower or equipment foundation, if
required, shall be designed by the Owner and made available to the
Contractor during detailed Engineering.  Foundations for any
miscellaneous  requirements like electric poles, marshalling box,
control cubicles, etc. shall be engineered by the Contractor and
the design and drawings shall be submitted for owner’s approval.

Drawings for transformer, reactor foundations and fire wall are not
enclosed and shall be made available to the contractor by the
owner during detailed engineering.

In case the site conditions warrant any special type of foundations
to be used, the same shall be designed ap.d issued by the owner to
the contractor during detailed engineering.

Township Works
The Construction drawings of all the residential andrhon—reside'ntial

buildings i.e. B-l, B-2, B-3, C & D type Quarters, transit camp,
recreation centre, covered parking are enclosed herewith with the

tender documents. Layout of the township shali be issued to the

Cont[actor by the site.
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2.6

2.7

2.8

2.9
2.10

2.11

&
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The construction drawings showing section detail for road as well
as rail cum road is enclosed with the tender documents.

Drains

The construction drawing for the section of drain is enclosed with
the tender documents. The contractor shall develop an overall

.drainage layout for the new sub-station/ extension of substation

during detailed engineering. The type of drains used shall be of the
sections standardized and indicated in the drawings enclosed with
the tender documents.

Under Ground Water Tank

The construction drawing for the under ground water tank and
pump house for water supply to township have been provided in the
tender document. The scope also includes supplying and erection
of 2 numbers ISI marked centrifugal water pump (Monoblock) at
415 Voltage 3 phase 50 cycle/per second -of 7.5 HP along with ali
necessary accessories.

External Sewage System of Township

The drawing for the Sewage system consisting of glazed stoneware
pipes Grade-A with all round cement grade 1:5:10 including
manholes, road crossing, gali trap connections etc for connecting
each fittings with the septic tank shall be developed by the
Contractor and submitted to Engineer-in-Charge for approval
before execution. Manholes of suitable size as per CPWD
standard design and .depth shall be provided at all turning points
and junction with spacing between 2 manholes not exceeding 30m.
Heavy duty covers shall be provided for the manholes in case it
comes on the road.

Chain link fencing and gate

The construction drawings are enclosed with the tender documents.
Rain water ’harvesting

The construction drawings are enclosed with the tender documents.

External water supply from bore-well to fire water tank
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The drawing for the water supply from bore-well to fire water tank
shall be developed by the contractor and submitted to owner for
approval. Water supply will be made available to the Contractor
from a bore-well by the Owner at any one location within the sub-
station. 80 mm dia Gl pipe shall be provided by the Contractor
from the bore-well to the fire water tank. From this a 25 mm dia tap
off shall be connected by the Contractor to the roof water tank
provided for the control room building.

2.12 Septic tank and soak pit

The construction drawings are enclosed with the tender documents.

- 212 Stone spreading and antiweed treatment

The layout of the area where anti-weed treatment and stone
spreading is to be provided shall be made avallable to the
contractor during detailed engineering.

SITE PREPARATION:

Levelled/sloped site shall be handed over to the contractor. The finished
ground level (FGL) shall be the finished formation level furnished by the
owner. The layout and levels of all structure etc shall be made by the
Contractor at his own cost from the general grids of the plot and
benchmarks set by the Contractor and approved by the Owner. The
Contractor shall provide all assistance in instruments, materials and
personnel to the Owner for checking the detailed layout and shall be solely
responsible for the correctness of the layout and levels.

SCOPE

This clause covers the execution of the work for site preparation, such as
clearing of the site, the supply and compaction of fill material, excavation
and compaction of backfill for foundation, road construction, drainage,
trenches and final top_ping by stone (broken hard stone). :

GENERAL

1) Material unsuitable for founding of foundations’ shall be removed
and replaced by suitable fill material and to be approved by the
Owner. .

2) Backfill material around foundations or other works shall be suitable
- for the purpose for Wthh |t is used and compacted to the density
—~Excavated material not suitable or

e \disposed off m area s-as directed
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by Owner up to a maximum lead of 2 km. P
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3.3 - EXCAVATION AND BACKFILL

1.

Excavation and backfill for foundations shall be in accordance with
the relevant code.

‘Whenever water table is met during the excavation, it shall be

dewatered and water table shall be maintained below the bottom of
the excavation level during excavation, concreting and backfilling.

Embankments adjacent to abutments, culverts, retaining walls and
similar structures shall be constructed by compacting the material
in successive uniform horizontal layers not exceeding 20 cm in
thickness. (of loose material before compaction). Each layer shali
be compacted as required by means of mechanical tampers
approved by the Owner. Rocks larger than 10 cm in any direction
shall not be placed in embankment adjacent to structures.

Earth embankments of roadways and site areas adjacent to
buildings shall be placed in successive uniform horizontal layers not
exceeding 20 crn in thickness in loose stage measurernent and
compacted to the full width specified. The upper surface of the
embankment shall be shaped so as to provide complete drainage
of surface water at all times.

3.4 COMPACTION

1.

The density to which fill materials shall be compacted shall be as
per relevant IS and as per direction of Owner. All compacted sand
filling shall be confined as far as practicable. Backfilled earth shall
be compacted to minimum 95% of the Standard Proctor’s density at
OMC. The subgrade for the roads and embankment filling shall be
compacted to minimum 95% of the Standard Proctor's density at
OMC. Cohesion less material subgrade shall be compacted to 70%
relative density (minimum).

At all times unfinished construction shall have adequate drainage.
Upon completion of the road’s surface course, adjacent shoulders
shall be given a final shaping, true alignment and grade.

Each layer of earth embankment when compacted shall be as close
to optimum moisture content as practicable. Embankment material

- which does not contain sufficient moisture to obtain proper

compaction shall be wetted. If the material contains any excess
rmoisture, then it shall be allowed to dry before rolling. The rolling

Technical Specification, Section: Civil Works : ' _.Page 5 of 35
070 _ 0N By

C/ENGG/SPEC/CIVIL Rev No:i'

N ] S é
X\ industty /o

%* Sector /%,
Yew pe'



3.5

4.0

4.1

4.2

421

(a)

Technical Specification, Section: Civil Works
C/ENGG/SPEC/CIVIL Rev No.: 07

g2t

shall begin at the edges overlapping half the width of the roller each
time and progress to the center of the road or towards the building
as applicable. Rolling will also be required on rockfills. No
compaction shall be carried out in rainy weather.

REQUIREMENT FOR FIl.L MATERIAL UNDER FOUNDATION

The thickness of fill material under the foundations shall be such that the
maximum pressure from the footing, transferred through the fill material
and distributed onto the original undisturbed soil will not exceed the
allowable soil bearing pressure of the original undisturbed soil. For
expansive soils the fill materials and other protections etc. to be used
under the foundation is to be got approved by the Owner.

ANTIWEED TREATMENT & STONE SPREADING-
SCOPE OF WORK

The Contractor shall furnish all labour, equipment and materials required
for complete performance of the work in accordance with the drawmgs
specification and direction of the Owner.

Stone spreading along with cement concrete layer shall be done in the
areas of the switchyard under present scope of work. However the stone
spreading along with cement concrete layer in future areas within fenced
area shall also be provided in case step potential without stone layer is not
well within safe limits.

GENERAL REQUIREMENT

The material required for site surfacing/stohe filling shall be free from all
types of organic materials and shall be of standard quality, and as
approved by the Owner.

The material to be used for stone filling/site surfacing shall be
uncrushed/crushed/broken stone of 40mm nominal size (ungraded single
size) conforming to Table 2 of 1S:383 — 1970. Hardness, flakiness shall be
as required for wearing courses are given below :

Sieve Analysis limits (Gradation)
(IS : 383 ~ Table — 2)

Sieve Size % passing by weight
63mm .- ' 100

40m.m ‘

{
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20mm 0-20 o 8 /
10mm 0-5
“One Test"‘sh_all be conducted for every 500 cu.m.
(b) Hardness
Abrasion value (1S:2386 Part-IV) — not more than 40%

Impact value (1S:2386 Part-1V) — not more than 30% and frequency shall
be one test per 500 cu.m. with a minimum of one test per source.

(c) ' Flakiness Index

One test shall be conducted per 500 cu.m. of aggregate as per 1S:2386
Part — | and maximum value is 25%.

After all the structures/equipments are erected, antiweed treatment shall be
applied in the switchyard where ever stone spreading along with cement
concrete is to be done and the area shall be thoroughly de-weeded including
removal of roots. The recommendation of local agriculture or hotticulture
department may be sought where ever feasible while choosing the type of
chemical to be used. The antiweed chemical shall be procured from reputed
manufacturers. The doses and application of chemical shall be strictly done as
per manufacturer's recommendation. Nevertheless the effectiveness of the
chemical shall be demonstrated by the contractor in a test area of 10MX10M
(appx) and shall be sprinkied with water at least once in the afternoon everyday
after forty eight hours of application of chemical. The treated area shall be
monitored over a period of two to three weeks for any growth of weeds by the
Engineer - in- charge. The final approval shall be given by Engineer - in —charge
based on the results.

Engineer-in-charge shall decide final formation level so as to ensure that the site
appears uniform devoid of undulations. The final formation level shall however
be very close to the formation level indicated in the approved drawing.

After antiweed treatment is complete, the surface of the switchyard area shall be
maintained, rolled/compacted to the lines and grades as decided by Engineer-in-
charge. The sub grade shall be consdlidated by using halif ton roller with suitable
water sprinkling arrangement to form a smooth and compact surface. The roller
shall run over the sub grade till the soil is evenly and densely consolidated and

behaves as an elastic mass.

In areas that are considered by the Engineer-in-Charge to be 7too congested with
foundations and structures for proper rolling of the site surfacing material by
normal rolling equipments, the material shall ‘be compacted by hand, if

vil-Works Page 7 of 35
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necessary. Due care shall be exercised so as not to damage any foundation
structures or equipment during rolling compaction.

The sub grade shall be in moist condition at the time the cement concrete is

placed. If necessary, it should be saturated with water for not less than 6 hours

but not exceeding 20 hours before placing of cement concrete. If it becomes dry
prior to the actual placing of cement concrete, it shall be sprinkled with water and
it shall be ensured that no pools of water or soft patches are formed on the
surface.. :

Over the prepared sub grade, 75mm thick base layer of cement concrete in
1:5:10 (1 cement :5 fine/coarse sand : 10 burnt brick aggregate. shall be
provided in the area excluding roads, drains, cable trenches as per detailed
engineering drawing. For easy drainage of water, the slope of 1:1000 is to be
provided from the ridge to the nearest drain. The ridge shall be suitably located
at the centre of the area between the nearest drains. The -above slope shall be
provided at the top of base layer of cement concrete in 1:5:10. A layer of cement
slurry of mix 1:6 (1 cement : 6 fine sand ) shall be laid uniformly over cement

. concrete layer. The cement consumption for cement slurry shall not be less than

150 kg. Per 100 sq.m.

A final layer of 100mm thickness of uncrushed/crushed/broken stone of 40
nominal size (ungraded size) shall be spread uniformly over cement concrete
layer after curing is complete.

RAINWATER HARVESTING:

In addition to drainage of rainwater, the contractor shall make arrangement for
rainwater harvesting also.

Rainwater harvesting shall be done by providing two numbers recharge structures
with bore wells. The recharge structures shall be suitably located within the sub-
station. Branch drains from the main drain carrying rainwater from entire
switchyard shall be connected to the recharge structures.

The internal diameter of recharge shafts shall be 4.5 meter with 230mm thick
lining of brick work upto a depth of 2.0 meter from ground level and 345mm thick
brickwork below 2.0 meter depth. The brickwork shall be constructed with
-cement mortar 1:6 (1 cement : 6 coarse sand). The overall depth of shaft shall
be 5.0 meter below invert level of drain. The shaft shall be covered with RCC
slab for a live load of 300 kg. per sq.m. Two openmgs of size 0.7 x 0.7 meter
shall be provided in the RCC cover slab as shown in the drawing. An iron cover
made of 5mm thick chequered plate with hinges shall be provided on the
openings. Galvanized M.S. rungs of 20mm diameter at spacing of 300 mm shall
be provided in the wall of shatft below the opening in the RCC sl b‘?to‘ facmtate
cleaning of shaft. ‘

Q)
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A 300 mm diameter bore well shall be drilled in the centre of the shaft. The depth

54
of bore well shall be 5.0 meter more than the depth of sub soil water.

5.5 A 100 mm dia medium duty MS pipe conforming to IS 1161 shall be lowered in
the bore well keeping bail plug towards bottom of bore well. The pipe shali have
1.58mm holes for 4.0 meter length starting from 1.0 meter from bottom of bore
well. Holes of 3.0mm dia shall be provided for a length of 2.0 meter starting from
the bottom level of coarse sand and down wards. The overall length of pipe shall
‘be equal to total depth of bore well plus depth of shaft.

5.6 Gravel of size 3mm to 6mm shall be filled around 100 dia MS ‘pipe_ in the borewell.

’ The shaft shall be filled with 500 mm thick layers each from the bottom of shaft

- with boulders of size 50mm to 150mm, gravel of size Smm to 10mm, coarse sand
having particle size 1.5mm to 2.0mm and boulders of size not less than 200mm
respectively.

A drawing showing details of recharge structure for rainwater harvesting is
enclosed.

6.0 ROADS AND CULVERTS

6.1 All the roads in the scope of contract shall be of concrete road.

6.2 There would be two types of Roads. The wider road shall be 5.5m wide and
the other road shall be 3.75m wide.

The road outside the switchyérd fenced area shall have shoulder of 1.75m
in case of 5.5m wide road and 1.3 m in case of 3.75m wide road with kerb
stone at the two side ends of the road. Interlocking tiles shall be laid on this’
shoulder. Kerb stone with channel are to be provided at both the side of the
roads. The kerb stone on both side of the roads shall be painted yellow and
black alternatively.

In case of switchyard road the shoulder would be compacted earth 600mm
wide on the sides of both types of road.

6.3 Layout of the roads shall be as shown in the General Arrangement drawing

- for the substation issued along with the tender documents. Adequate turning
space for vehicles shali be provided and bend radii shall be set accordingly.
Road to’the Autotransformer/Reactor shall be as short and straight as
possible -

6.4 The road shall have 100mm thick RCC (1:1.5:3 nominal mix with
reinforcement of 8mm dia. 300 C/C bothways) on thé top. Below it 100mm
thick PCC (1:4:8) shall be provided. 300mm thick water. bound. macadam
(WBM) in three equal layers of 100mm each at the bottom.

Technical Specification, Sectlon Civil Works Page 9 of 35
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PCC and WBM shall extend upto the shoulder width on both sides of the
road outside switchyard area as per the drawing. In case of road within the
switchyard PCC and WBM shall placed only upto the width of the road.
Polythene sheet of 125 microns shall be placed between the RCC and PCC
slab. Expansion joint (12mm thick) shall be provided at every 8.0 m. in
addition, in case of 5.5 m wide road, expansion joint shall also be provided
longitudinally at the center. 100mm dia RCC hume pipe (NP-3) shall be
provided at every 100m interval across the length of the road for cable
crossing.

The concrete shall be laid and finished with screed board, vibration, vacuum
dewatering process and finishing by floating brooming with wire brush etc.

The details are furnished in the drawing enclosed with tender document.

The shoulder of the road in case of extensidn shall match with the shoulder
of the existing road.

FOUNDATION /RCC CONSTRUCTION
GENERAL

1. Work covered under this Clause of the Specification comprises the
construction of foundations and other RCC constructions for
switchyard structures, equipment supports, trenches, drains, jacking
pad, pulling block, control cubicles, bus supports,
Autotransformer/Reactors, marshalling kiosks, auxiliary equipments &
systems buildings, tanks or for any other equipment or service and any
other foundation required to complete the work. This clause is as well
applicable to the other RCC constructions.

2. Concrete shall conform to the requirements mentioned in 1S:456 and
all the tests shall be conducted as per relevant Indian Standard Codes
as mentioned in Standard field quality plan appended with the
specification. However, a minimum grade of M20 concrete (1: 1.5: 3
‘norinal volumetric mix) shall be used for all structural/load bearing
members

3. If the site is sloping, the foundation height will be adjusted to maintain
the exact level of the top of structures to compensate such slopes.

The switchyard foundation’s plinths and building plinths shall be
minimum 300mm and 500mm above finished ~ground level
respectively. Py _
5. Minimum 75mm thick legfS '\(1:4:8) shall be q@idéd-beiow all

'age 10 of '35
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underground structures, foundations, trenches etc. to provide a base
for construction.

Concrete made with Portland slag cement shall be carefully cured and
special importance shall be given during the placing of concrete and
removal of shuttering.

The design and detailing of foundations shall be done based on the
approved soil data and sub-soil conditions as well as for all possible
critical loads and the combinations thereof. The Spread footings
foundation or pile foundation as may be required based on soil/sub-soil
conditions and superimposed loads shall be provided.

If pile foundations are adopted, the same shall be cast-in-situ bored or
pre-cast or under reamed type as per relevant parts of IS 2911. Only
RCC piles shall be provided. Necessary initial load test shall be carried
out by the Contractor at their cost to establish the piles design
capacity. Only after the design capacity of piles have been established,
the Contractor shall take up the job of piling. Routine tests for the piles
shall also be conducted as per 1S-2911. All the testing work shall be
planned in such a way that these shall not cause any delay in project
completion.

DESIGN

4.

The following clauses shall be applicable only for the foundation /
structure which the contractor may have to design as mentioned at
Clause 2.3.

All foundation shall be of reinforced cement concrete. The design
and construction of RCC structures shall be carried out as per
1S:456 and minimum grade of concrete shall be M-20. This M20
shall correspond to nominal volumetric mix of 1:1.5:3.

Limit state method of design shall be adopted unless specified
otherwise in the specification.

For detailing of reinforcement 1S: 2502 and SP:34 shall be followed.
Cold twisted deformed bars (Fe=415 N/mm2) conforming to IS:
1786, or equivalent TMT bars of equivalent or higher grade as per
CPWD specifications shall be used as reinforcement. However, in
specific areas, mild steel (Grade I) conforming to 1S: 432 can also
be used. Two layers of reinforcement (on inner and outer face)
shall be provided for wall & slab sections having thickness of 150
mm and above. Clear cover to reinforcement‘shall be as per 1S5:456
(latest). T :

RCC water retaining structures like storage tanks, etc. shall be

Technical Specification, Section: Civil Works _ S Page 11 of 35
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designed as uncracked section in accordance with 1S:3370 (Part |
to IV) by working stress method. However, water channels shall be
designed as cracked section with limited steel stresses as per

IS:3370 (Part | to 1V) by working stress method.

The procedure used for the design of the foundations shall be the
most critical loading combination of the steel structure and or
equipment and/or superstructure and other conditions which
produces the maximum stresses in the foundation or the foundation
component and as per the relevant IS Codes of foundation design.
Detailed design calculations shall be submitted by the bidder
showing complete details of piles/pile groups proposed to be used.

Design shall consider any sub-soil water pressure that may be
encountered following relevant standard strictly.
Necessary protection to the foundation work, if required shall be
provided to take care of any special requirements for aggressive
alkaline soil,- black cotton soil or any other type of soil which is
detrimental/harmful to the concrete foundations.

RCC columns shall be provided with rigid connection at the base.

All sub-structures shall be checked for sliding and overturning

stability during both construction and operating conditions for
various combinations of loads. Factors of safety for these cases
shall be taken as mentioned in relevant IS Codes or as stipulated
elsewhere in the Specifications. For checking against overturning,
weight of soil vertically above footing shall be taken and inverted
frustum of pyramid of earth on the foundation should not be
considered. )

Earth pressure for all underground structures shall be calculated
using co-efficient of earth pressure at rest, co-efficient of active or
passive earth pressure (whichever is applicable). However, for the
design of substructures of any underground enclosures, earth
pressure at rest shall be considered.

In addition to earth pressure and ground water pressure etc., a
surcharge load of 2T/Sq.m shall also be considered for the design
of all underground structures including channéls, sumps, tanks,
trenches, substructure of any underground hollow enclosure etc.,
for the vehicular traffic in the vicinity of the structure.

Following conditions shall be considered for the design of water
tank in pumps house, channels, sumps, trenches and other

(Page 12.of 35
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a) Full water pressure from inside and no earth pressure &
ground water pressure & surcharge pressure from outside
(application only to structures which are liable to be filled up
with water or any other liquid).

b) Full earth pressure, surcharge pressure and ground water _
pressure from outside and no water pressure from inside.

C) Design shall also be checked against buoyancy due to the
ground water during construction and maintenance stages.
Minimum factor of safety of 1.5 against buoyancy shall be

- ensured ignoring the superimposed loadings.

Base slab of any underground enclosure shall also be designed for
empty condition during construction and maintenance stages with
maximum ground water table (GWT). Minimum factor of safety of
1.5 against buoyancy shall be ensured ignoring the super-lmposed
loadings. .

Base slab of any underground enclosure like water storage tank
shall also be designed for the condition of different combination of

~pump sumps being empty during maintenance stages with

maximum GWT. Intermediate dividing piers of such enclosures
shall be designed considering water in one pump sump only and
the other pumps sump being empty for maintenance.

The foundations shall be proportioned so that the estimated total
and differential movements of the foundations are not greater than
the movements that the structure or equipment is designed to
accommodate.

The foundations of transformer/reactor and circuit breaker shall be
of block type foundation. Minimum remforcement shall be governed
by IS: 2974 and IS: 456 : : -

The tower and equipment foundations shall be checked for a partial
factor of safety of 2.2 for normal condition and 1.65 for short circuit
condition.

The Contractor shall provide a RCC Rail cum road system

integrated with the Autotransformer / Reactor foundation to enable
installation and the replacement of any failed unit . The transfer
track system shall be suitable to permit the movement of any failed
unit fully assembled (including OLTC, bushings) with oil. This

. system shall .enable the removal of any failed unit from its

foundation to ‘the nearest road. If trench/drain crossings are
required then suitable R.C.C. culverts shall be provided in
accordance with |.R.C. standard / relevant |S.

Technical Specification, Section: Civil Works Page 13 of 35
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The Contractor shall provide a pylon support system for supportlng
the fire fighting system.

Each Autotransformer/Reactor including oil conservator tank and
cooler banks etc. shall be placed in a self-sufficient pit surrounded
by retaining walls (Pit walls). The clear distance of the retaining wall
of the pit from the Autotransformer/Reactor shall be 20% of the
Autotransformer/Reactor height or 0.8m whichever is.more. The oil
collection pit thus formed shall have a void volume equal to 200%
volume of total oil in the Autotransformer/Reactor. The minimum
height of the retaining walls shall be 15 cm above the finished level

of the ground to avoid outside water pouring inside the pit. The

bottom of the pit shall have an uniform slope towards the sump pit.
While designing the oil collection pit, the movement of the
autotransformer / reactor must be taken into account.

The grating shall be made of MS flat of size 40mmx 5mm placed at
30mm centre to centre and 25mmx5mm MS flat at an spacing of
150mm at right angle to each other. Maximum length of grating
shall be 2000mm and width shall not be more than 500mm. The
gratings, supported on ISMB 150mm, shall be placed at the

formation level and will be covered with 100mm thick layer of

broken/crushed/non-crushed stone having size 40mm to 60mm
which acts as an extinguisher for flaming oil.

Each oil collection pit shall be drained towards a sump pit of size
1000X750mm and 500mm deep below the floor level within the
collection pit whose role is to drain water and oil due to leakage
within the collection pit so that collection pit remains dry.

FIRE PROTECTION WALLS

Fire protection walls shall be provided, if required

The firewall shall have a minimum fire resistance of 4 hours. The
partitions, which are made to reduce the noise level, shall have the
same fire resistance. The walls of the building, which are used as

firewalls, shall also have a minimum fire resistance of 4 hours.

The firewall shall be designed to protect against the effect of radiant
heat and flying debris from an adjacent fire.

The firewall shall extend 600 mm on each side of the
Autotransformer / Reactors and 600 mm above the conservator

. tank or safety vent. A minimum of 2.0meter clearance shall be

i ueqmpments e.g. Autot ansformer/Reactors
0 Sty $ .
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and firewalls. In case of space constraints, these dimensions can
be reduced as per the approval of owner.

"The building walls, which act as firewalls, shall extend at least 1 m

above the roof in order to protect it.

The firewall will be made of reinforced concrete (1:1.5:3 nominal
mix).

7.3 ADMIXTURES & ADDITIVES

1. Only approved admixtures shall be used in the concrete for the
Works. When more than one admixture is to be used, each
admixture shall be batched in its own batch and added to the
mixing water separately before discharging into the mixer.
Admixtures shall be delivered in suitably labelled containers to
enable identification.

2. Admixtures in concrete shall conform -to 1S:9103. The water
proofing cement additives shall conform to 1S:2645. Concrete
Admixtures/ Additives shall be approved by Owner.

3. The Contracto'r_ may propose and the Owner may approve the use
of a water-reducing set-retarding admixture in some of the
concrete. The use of such an admixture will not be approved to
overcome problems associated with inadequate concrete plant
capacity or improperly planned placing operations and shali only be
approved as an aid to overcoming unusual circumstances and
placing conditions.

4. The water-reducing set-retarding admixture shall be an approved
brand of Ligno-sulphonate type admixture.

5. The water proofing cement additives shall be used as required/
advised by the Owner.

8.0 Chainlink Fencing and Gate:

Fencing and Gate shall be provided at the locations shown in approved

general arrangement drawing. Separate gate shall be provided for men

and equipment. Fence shalil also be provided for the various equipments

(iff mounted on ground or a height lower than 2.5m.__ Necessary gates

shall be provided for each area so surrounded. Fencing shall be

“constructed as per drawing attached with tender documents.

Technical Specificatioii, Section: Civil Works ' Page 15 of 35
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Chain link galvanised fence fabric with 3.15mm dia wire and 75mm mesh
size conforming to IS: 2721 shall be used. MS tube used shall be of grade
YST22 and conform to IS: 1161. All other structural steel shall conform to
IS: 2062.

The whole assembly of tubular post shall be hot dip galvanized. The zinc
coating shall be minimum 610 gram per sq. meter. The purity of zinc shall
be 99.95% as per IS: 209. Frame of panels of chain link fencing shall be
painted with two or more coats, of approved standard synthetic enamel
paint over approved standard steel primer.

The gate shall be made of medium duty M S. plpe wnth welded Jomts The
main frame (outer frame) of the gate shall be made of 40mm dia pipe and
vertical pipes of 15mm dia @ 125mm spacing (maximum) shall be welded
with the main frame. Gate shall be painted with one coat of approved steel
primmer and two or more coats of synthetic enamel paint to give an even
shade.

The height of the fencing shall be 1500mm on a toe wall of 300mm. Other
details shall be as shown in the drawing.

WATER SUPPLY (EXTERNAL)

(i) Water shall be made available by Owner (unless stated otherwise
elsewhere) at any feasible point near scope boundary at single
point to the contractor. Contractor shall state the total water
requirement both in terms of quantity and head to the Owner.

(i) The contractor shall carry out all the external plumbing/erection
works required for supply of water to the control room building
beyond the single point as at (i).

(iii) The contractor shall carry out all the plumbing/erection works
required for supply of water to fire water tank beyond the single
point as at (i).

(v) A scheme shall be prepared by the contractorvindicating the layout
and details of water supply which shall be got approved from the
Owner before actual start of work including all other incidental items
not shown or specified but as may be required for complete
performance of the works.

(vi) Bore well is not in the scope of contractor.

TECHNICAL DETAILS OF THE BUILDINGS

"
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1. 12mm cement plaster of mix 1:6 ( 1 cement : 6 coarse sand ) shall be
- provided on the smooth side of internal walls.

2. 6 mm cement plaster of mix 1:3 (1 cement : 3 fine sand) to all
ceiling.

3.  18mm Cement piaster of mix (1 cement: 5Coarse Sand) with under
layer 12mm thick and top layer of 6mm thick for external plaster.

4, 12 mm thick pre-laminated three layer medium density (exterior
grade) particle board Grade-l, Type Il conforming to 1S:12823
bonded with phenol formaldehyde synthetic resin, of approved brand
and manufacture shall be provided in panelling fixed in aluminium
doors, windows shutters and partition frames with C.P
brass/stainless steel screws etc. for control roorn complete as per
architectural drawings and directions of engineer-in-charge. The
details shall be followed as per drawings and direction of Engineer-
in-Charge.

5. Distempering on all internal walls and ceilings with oil bound
washable distemper of approved brand and manufacture to give an
even shade ( two or more coats ) over and including priming coat
with cement primer for control room. In case of township painting
shall be followed as per finishing schedule given in the drawing.

6. Plaster of Paris (Putty) of 2mm thickness over the plaster surface to
prepare the surface even and smooth complete with distempering
with first quality acrylic washable distemper (ready mix) of approved
manufacturer with two or more coats of new work of required shade
and colour complete as per manufacturer’s specification.

7. Enamel Painting with synthetic enamel paint of approved brand and
manufacture of required colour to give an even shade shall be
provided on the steel glazed doors, windows, ventilators and rolling
shutters in various buildings as specified in drawings. Two or more
coats over an under coat of suitable shade with primer paint of
approved brand and manufacture.

8.  Two or more coats of French spirit polishing with a coat of wood filler

shall be provided on the wooden doors.

9. Cement plaster skirting (up to 15 cm height) with cement mortar 1:3
. (1 cement: 3 coarse sand) mixed with metallic concrete hardener in

Technical Speciﬁggx,tj_g_q, Section: Civil Works
C/ENGG/S}}EC V L{‘R_\qy No.: 07
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14.
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same ratio as for floor finished with a floating coat of neat cement.
21 mm thick in ACDB/DCDB room

Polished vitrified tiles in 60x60 cm size (thickness fo be specified by
the manufacturer) in flooring and skirting, with water absorption’s

~ less than 0.08% and conforming to IS: 15622 of approved make in

all colours and shades, laid on cement mortar 20mm thick for
flooring & 12mm thick for skirting 1:4 (1 cement: 4coarse sand)

.including grouting the joints with white cement and matching

pigments etc., complete.

Glazed Ceramic floor tiles 300x300mm (thickness to be specified by
the manufacturer) of 1% quality conforming to 1S:15622 of approved
make in colours as approved by Engineer-in-charge in toilet and
pantries area on 20mm thick cement mortar 1:4 (1 cement : 4coarse
sand) including grouting the joints with white cement and matching
pigments etc., complete.

Ceramic glazed wall tiles of 1% quality conforming fo 1S;15622

(thickness to be specified by the manufacture) of approved make in
all colours, shades as approved by Engineer-in-Charge in skirting,
risers of steps and dados over 12mm thick bed of cement Mortar 1:3
(1 Cement: 3 Coarse sand) and jointing with grey cement slurry @
3.3kg per sqm including pointing in white cement mixed with
pigment of matching shade complete.

Pre-cast terrazzo tiles 20mm thick with graded marble chips of sizes
upto 12mm laid in floors, landings, skirting and riser of light shade
using white cement jointed with neat cement slurry mix with pigment
to match the shade of the tiles including rubbing and polishing
complete with pre-cast tiles on Cement mortar 1:4 ( 1 cement : 4
coarse sand) with (20mm thick for flooring and 12mm thick for
skirting).
T

Rajnagar plain white marble/Udaipur Grade Marble/Zebra black
marble work gang socket (Polish and machine cut) of thickness
18mm for staircase in cement mortar 1:3 (1 Cement : 3 coarse sand)
including rubbing, curing, pointing with an additional mixture of
pigment to match the marble shade. e

18mm pelished granite in cement mortar 1:4, 20mm thick made to a

. level cut to size shall be provided and laid as specified in drawings.

The joints a f‘g@d\wnh jointing compound matchmg to the tiles.
<

0 “
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Wherever granite tiles are specified for the floor, 100mm granite
skirting shall be provided with the walls. The granite outer surface
shall be flushed to the plaster finish of the wall .

Granite counter shall be provided and fixed with 18mm granite slab
mounted on 75mm RCC slab supported by 115mm brick wall
plastered on all sides as per the drawing. The shelves shall be made
of 18mm thick well cut and polished white marble slabs. The outer
side of the brick wall and the RCC slab visible in the front shall be
finished with 18mm granite with edges moulded on the exposed
end. All other details shall be followed as per drawings.

All Brickwork shall be provided with cement mortar 1:6 (1cement: 6
coarse sand). Half brick work masonry shall be provided with
cement mortar 1:4 (1cement: 4coarse sand). FPS Bricks of clay/Fly
ash used shall be of class — 75.

Anti termite treatment shall be carried out for all buildings.

M.S. Rolling shutters as per drawing shall be provided and fixed
interlocked together through their entire length and jointed together
at the end by end locks mounted on specially designed pipe shaft
with brackets along with ball bearing for rolling shutter, side guides
and arrangements for inside and outside locking with push & pull
operation including the cost of providing and fixing necessary 27.5
cm long wire springs grade No. 2 and M. S top cover of required
thickness for rolling shutters. 80 x 1.25 mm M. S laths with 1.25 mm
_thick top cover. ' ‘

Circular/hexagonal M.S. sheet ceiling fan box shall be provided in
the ceiling with clamp of internal dia. 140 mm, 73 mm height, 3 mm
thick rim, top and bottom lid of 1.5 mm M.S. Sheet. Lids shall be
screwed in to M. S. box by means of 3 mm round- headed screws,
clamps shall be made of 12 mm dia. M. S. bar bent to shape as per
standard drawing with overall length as 80 cm.

Powder Coated (minimum thickness 50 micron) aluminum work for
doors, windows, ventilators and partitions shall be provided and
fixed in - building with extruded built up standard tubular and other
sections of approved make conforming to 1S:733 and IS : 1285,
fixed with rawl plugs and screws or with fixing clips, or with
expansion hold fasteners including necessary filling up of gaps at
junctions at top, bottom and sides with required PVC/neoprene felt
etc and joined mechanically wherever required including cleat angle,
Aluminium snap beading for glazing / panelling, C.P. brass/ stainless

Page 19 of 3§
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steel screws including glazing and fittings as specified. All doors
except for toilet and kitchen shall have 100mm 6 lever CP Brass
mortice latch and lock with a pair of lever handle. Sliding door bolt of
ISI marked (300xt6mm) size shall be provided for toilet, kitchen and
main door of control room/residential buildings.

All works shall be carried out as per drawings

Cement based water proofing treatment of roofs, balconies, terraces
etc. shall be provided with average thickness of 120mm and
minimum thickness at Khurra as 65mm and laid consisting of

. following operations:

(@) A slurry coat of neat cement using 2.75 kg/m2 of cement
admixed with proprietary water proofing compounds conforming
to 1S: 2645 shall be applied and grouted over the RCC slab
including cleaning the surface before treatment.

(b) Plain Cement concrete 1:5:10 (1 Cement: 5 fine sand: 10 burnt
brick aggregate of 40mm nominal size) admixed with proprietary
water proofing compound conforming to 1S: 2645 over 20mm
thick layer of cement mortar of min 1:5 (Cement: 5 coarse sand)
admixed with proprietary water proofing compound conforming
to 1S: 2645 to required slope and treating similarly the adjoining
walls upto 300mm helght including rounding of junctions of walls
and slabs.

(c) After two days of proper curing , a second coat of cement slurry
admixed with proprietary water proofing compound conformmg
to 1S: 2645 shall be applled

(d) The surface shall be finished with 20mm thick joint less cement
mortar of mix 1:4 (1 cement : 4 course sand) admixed with
proprietary water proofing compound conforming to |1S: 2645
and finally the surface shall be finished with trowel with neat
cement slurry and making of 300 x 300 mm square.

(e) The whole terrace so finished shall be flooded with water for a
minimum period of two weeks for curing and for final test. All
above operations shall be done in order and as dlrected and
specified by the Engineer-in-charge. -

Unplasticised rigid PVC rain water pipes of 110mm dia shall be
provided and fixed on the wall face conforming to [S:13592 type A

. as per drawing including jointing with seal ring conformmg to IS:
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5382 leaving 10mm gap for"thermal expansion single socketed

pipes including all fittings like bends, bat clamps gratings etc..

Unplasticised PVC Moulded fittings/accessories including 110mm
bend and 110mm shoes shall be provided and fixed for
unplasticised rigid PVC rain water pipes conforming to 1S:13592
type A including jointing with seal ring conformmg to IS: 5382
leaving 10mm gap for thermal expansion.

Unplasticised PVC pipe clips of approved design shall be provided
and fixed to unplasticised 110mm PVC rain water pipes by means
of 50x50x50mm- hard wood plugs, screwed with MS screws of
required léngth including cutting brick work and fixing in cement
mortar1:4 (1 cement : 4 coarse sand) and making good the wall etc.

Double action hydraulic floor spring of approved brand and
manufacture 1S:6315 marked "hardwyn" make(Model 3000) or
equivalent for doors shall be provided and fixed at the following
door including cost of cutting floors as required, embedding in floors

- and cover plates with brass pivot and single piece MS sheet outer

box with slide plate etc. as per the direction of Engineer-in-charge.
With stainless steel cover plate :

a. Main Entrance to Control Room Building / Transit
Camp/Recreation Centre.

b. DGM room in control room.

C. Conference Room

d. Control Room

Plinth protection 50 mm thick of cement concrete 1:2:4 (1 cement : 2
coarse sand : 4 graded stone) aggregate 20 mm nominal size) shall
be laid over 75 mm bed of dry brick ballast 40 mm nominal size well
rammed and consolidated and shall be grouted with fine sand
including finishing the top smooth.

Coloured vitreous china pedestal type water closet (European
type)shall be provided with seat and lid, 10 liter low level vitreous
china flushing cistern & C.P. flush bend with fittings and C.I.
brackets, 40mm flush bend, overflow arrangement and mosquito
proof coupling of including painting of fittings and brackets, cutting
and making good the walls andi floors wherever required.

Providing and fixing coloured wash basin counter type of
(630x450mm size) and flat back wash basin’of (650 x400mm size)
with Cl. Brackets 15mm C.P. brass pillar taps, close hole basin
mixer 32mm C.P. brass waste and bottle trap of standard pattern,
including painting of fittings and brackets, cutting and making good

Page 21 of 35
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the walls wherever required. Other details shall be as per the
drawings.

All urinals shall be coloured vitreous china flat back half stall urinal
of 580x380x350mm with 10 litre PVC automatic flushing cistern,
Parryware/ Hindware/ Seabird/ Orient (Coral) with fittings, standard
size C.P. brass flush pipe, spreaders with unions and clamps (all in
C.P. brass) with waste fitting as per IS: 2556 C.I. trap with outlet
grating and other couplings in C.P. brass including painting of fittings
and cutting and making good the walls and floors wherever required.

Following fittings shall be provided in the toilets as per the
drawings: : :

Toilet paper roll holder.

Double type coat & hat hooks with flanges, fixed to wall / shutter,
etc. with necessary screws, washers & plugs.

CP liquid soap holder of approved make fixed with each wash
basin to the wall with necessary CP brackets, CP screws, washers,
plugs etc. '

100mm dia vitreous chinaware half round channel of approved make
fixed to correct grade, level, opening for floor trap below urinals set
in CM 1:3 & pointed using white cement etc .

CP brass bib cock 15mm nominal bore of approved quality
conforming to IS :8931 .

CP brass angle valve of 15mm nominal bore provided and fixed in
position for basin and cistern points of approved quality conforming
IS :8931.

Best quality marble partition slab provided and fixed in position for
urinals, of size 610x1150mm, 20mm thick, polished on both sides &
machine cut, exposed corners rounded etc. .

Towel rail of approved make of 600mm length, 25mm dia with a pair
of brackets or flanges provided and fixed to wall beside each wash
basinfset ¢f wash basin with necessary screws, plugs, etc.

6mm thick beveled edge mirror 1000x600mm shall be provided and
fixed mounted on 12mm thick water proof plywood backing and

hardwood beading a =£ou d and mirror fixed to the backing with 4
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wall with necessary screws, plugs & washers etc, with each wash
basin.

Stainless steel AlSI 304 (18/8) Kitchen sink of 460x915 mm bowl!
with depth of 178mm with drain board shail be provided and fixed
as per 1S 13983 with C.| brackets, and stainless steel plug 40mm
with provision of 2 nos. CP brass long body bib cock conforming to
IS Standard and weighing not less than 650 gm for CP bottle trap
etc. including painting of fittings and brackets, cutting and making
good the wall.

Gl Pipe work for Internal and External works:

All Gl types and fittings shall conform to 1S-1239 Part | & Il for
medium grade. All accessories shall be ISI Marked.

All concealed Gl pipe shall be painted with anticorrosive bitumastic -
paint including cutting of chases and making good the wall.

AII exposed Gl pipes and fittings shall be painted with synthetic
enamel paint of desired shade over a ready mixed priming coat,
both of approved quality for new work.

Wherever Gl pipes are buried the same shall be provided and laid
in position including trenching sand cushion and refilling, painted
with anticorrosive bitumastic paint etc.

Gun metal ball valve with operating Iévers, non-return valves
conforming to IS specification shall be provided and fixed in
position as per drawing or direction of Engineer-in-charge.

Masonry chamber for sluice valve shall be 600x600mm size in plan
and depth 750mm, or matching with the site condition inside with 50
class designation brick work in cement mortar 1:5 (1 cement : 5 fine
sand) with Cl surface box 100 mm. Top diameter, 160 mm bottom
dia and 180 mm deep (inside) with chained lid and RCC top slab
1:2:4 mix (1cement : 2 coarse sand: 4 graded stone aggregate 20
mm nominal size) necessary excavation foundation concrete 1:5:10
(1 cement : 5 fine sand : 10 graded stone aggregate 40 mm nominal
size) and inside plastering with cement mortar 1:3 (1 cement : 3
coarse sand) 12 mm thick finished with a floating coat of neat
cement complete as per standard design with FPS bricks of class
75.

Polyethylene water storage tanks conforming to*1Sl: 12701 -shall'be
provided of approved brand and manufacture with cover and
suitable locking arrangement, float valve and making necessary
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holes for inlet, outlet and overflow pipes. Capacity of water tank shall
be 2x2000 litres for control room, 2000 litres for Transit Camp, 1000
litres for D type & Recreation Centre and 500 litres each for other
dwelling unit.

PVC floor traps of self cleansing design shall be provided & fixed in
position with outlet size of 75mm diameter of approved make,
including making connection with PVC soil/waste pipes using rubber
gaskets, embedding the trap in 150 mm thick PCC 1:2:4, providing &
fixing of top tile & strainer of CP or PVC on top of the trap etc.

Square-mouth SW gully trap grade ‘A’ 100x100mm size P type with
FPS Bricks class designation 75 shall be provided and fixed
complete with Cl grating brick masonry chamber with water tight C.1.
cover with frame of 300X300mm size (inside) the weight of cover to
be not less than 4.5 Kg and frame to be not less than 2.70 Kg as per

fstandard design

38 Brick Masonry road gully chamber of 50x45x60cm shall be provided

with brick with cement mortar 1:4 including 500x450mm pre cast
RCC Horizontal/vertical grating with frame complete.

Glazed stoneware pipes of 150mm diameter grade 'A’' shall be
provided, laid and jointed with stiff mixture of cement mortar in the
proportion of 1:1 (1cement :1 fine sand ) including testing of joints
etc. complete.

Cement co_ndrete 1:5:10 (1 cement: 5 coarse sand: 10 graded stone
aggregate 40 mm nominal size) shall be provided and laid around
S.W pipes including bed concrete.

Brick masonry manhole shall be constructed in cement mortar 1:4 (
1 cement :4 coarse sand ) RCC top slab with 1:2:4 mix ( 1 cement :
2coarse sand : 4 graded stone aggregate 20 mm nominal size )
foundation concrete 1:4:8 mix ( 1cement : 4 coarse sand :8 graded
stone aggregate 40 mm nominal size ) inside plastering 12 mm thick
with cement mortar 1:3 (1 cement : 3 coarse sand ) finished with
floating coat of neat cement and making channels in cement
concrete 1:2:4 ( 1 cement: 2 coarse sand :4 graded stone aggregate
20 mm nominal size } finished with a floating coat of neat cement

complete as per standard design.

a) Inside size shall be 90 x 80 cm and 60 cm deep including Cl
- cover with frame ig t duty) 455 x 610 mm internal dimensions
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constructed with F.P.S./fly ash bricks with class designation 75.

b) Inside size shall be 120 x 90 cm and 90 cm or more deep
including Cl cover with frame (medium duty) 500mm internal
diameter total weight of cover and frame to be not less than 116
kg (weight of cover 58 kg and weight of frame 58 kg) with FPS
Bricks class designation 75.

“42. MS foot of 20 x 20mm square rests shall be provided and fixed in
manholes with 20 x 20 x 10 cm cement concrete blocks 1:3:6 ( 1
cement :3 coarse sand :6 graded stone aggregate 20 mm nominal
size ) as per standard design.

43. Steel glazed doors, windows and ventilators of standard rolled
steel sections shall be provided and fixed in Township pumphouse
and FFPH building, jointed and welded with 15 x 3 mm lugs,
10cm long, embedded in cement concrete blocks 15 x 10 x10 cm of
1:3:6 (1 cement 3 coarse sand : 6 graded stone aggregate 20mm
nominal size) or with wooden plugs and screws or rawl plugs and
screws or with fixing clips or with bolts and nuts as required,
including providing and fixing of glass panes with glazing clips and
special metal sash putty of approved make complete including
applying a priming coat of approved steel primer, necessary
hinges or pivots as required to complete the work.

44 Pressed steel door frames manufactured from commercial mild steel
sheet of 1.25mm thickness shall be provided and fixed in Township
pumphouse and FFPH building including hinges jamb, lock jamb,
bead and if required angle threshold of mild steel angle of section
50x25mm, or base ties of 1.25 mm pressed mild steel welded or
rigidly mixed together by mechanical means, adjustable lugs with
split end tail to each jamb including steel butt hinges 2.5mm thick
with mortar guards, lock strike-plate and shock absorbers as
specified and applying a coat of approved steel primer after pre-

- - treatment of the surface as directed by Engineer-in-Charge.

- 45.Asbestos cement 6mm thick corrugated sheets roofing shall be
provided and fixed with G, I, J or L hooks, bolts and nuts 8mm
diameter G, | plain and bitumen washers complete excluding the cost
of purlins, rafters and trusses for water tank.

46. Water closet squatting pan (Indian type W.C. pan ) (white vitreous
china Orissa pattern W.C. pan of size 580x440mm with integral type
foot rests) shall be provided with 100mm sand cast iron P or S trap.
10 litre low level white P.V.C flushing cistern with manually

Technical Specification, Section: Civil Works Page 25 of 35
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controlled device (handle lever) conforming to 1S:7231, with all
fittings and fixtures complete including cutting and making good the
walls and floors wherever required.

47. Coloured vitreous china pedestal type water closet (European type)

shall be provided with seat and lid, 10 litre low level white vitreous
china flushing cistern & C.P. flush bend with fittings and C.|. brackets,
40mm flush bend, overflow arrangement with specials of standard
make and mosquito proof coupling of approved municipal design
complete including painting of fittings and brackets, cutting and
making good the walls and fioors wherever required.

48 Coloured vitreous china filat back half stall urinal of size

580x380x350mm shall be provided with 5 litre PVC automatic
flushing cistern, with fittings, standard size C.P. brass fiush pipe,
spreaders with unions and clamps (all in C.P. brass) with waste fitting
as per 1S:2556 C.I. trap with outlet grating and other couplings in C.P.
brass including painting of fittings and cutting and making good the
walls and floors wherever required.

49. Wash basin counter type (630x450mm) and flat back wash basin

(550 x400mm) shall be provided with Cl. Brackets 15mm C.P. brass
pillar taps, close hole basin mixer 32mm C.P. brass waste and bottle
trap of standard pattern, including painting of fittings and brackets,
cutting and making good the walls wherever required. Other details
shall be as per the drawings.

50. Ward Robes for township quarters and Recreation Center shall be

as per the drawing. Hardware fittings shall have 100mm CP brass
handle, 50mm CP Brass cup-board locks, Nickel Platedfinishing,

~ Piano hinges as per 15:3818, Magnetic catchers, heavy type hanger

51.

52.

53.

rods of 20mm dia, Anodized (Grade AC-10) Aluminium tower
bolts(100 x10m) of ISI marked of required shade. All doors of
recreation center and Transit Camp shall have tubular type Hydraulic
Door Closer conforming to 1S-3564. :

All doors except toilet and kitchen shall have 100mm 6 liver mortice
lock and a pair of lever handles with necessary screws complete
etc.

Aluminium sliding door with ISI marked anodized fransparent and
dyed to required colour or shade shall be provided at main entry
door, toilets and kitchen.

Pelmet shall be provided 18mm thick 150mm wide of coir veneer
board ISI marked mcludmg top cover of 6mm of coir. vgeneer board
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road with Nickel plated (including fixing with 26x 3mm MS flat 10cm
long and rawl plug all complete.

54. Cement Jaali of (1:2:4) ( 1 Cement: 2 fine aggregate : 4 coarse
aggregate ) 50mm thick, shall be reinforced with 1.6mm dia with
Mild steel wire including centring and shuttering cleaning fixing and
furnishing with cement mortar 1:3).

55.Providing and fixing 15mm thick approximately 600 X 600mm Mineral
fibre board panel along with false ceiling and making cut-outs for
electrical fixtures, AC diffusers, openable access etc complete as per
the drawings with silhouette profile systerm with 15mm wide flange
incorporating 6mm central recess white / black main runners at
1200mm centre-centre and not greater than 600mm from the adjacent
wall. The cross tees shall be provided to make a module of
approximately 600mm X 600mm by fitting 600 mm long cross tees
centrally placed between 1200 mm long cross tees .Cross tees also
have 15mm wide flange incorporating 6mm central recess white/black.
The module formed above shall be anchored to the slab with channels
or angles, suspenders as per manufacturer’s specifications. It shall be
provided in all the AC area of Control Room and in the Transit Camp of
Township as specified in the Drawing.

56.The Tiles / Paver Blocks shall be made of white cement in order to
accentuate the vibrancy of colours and to ensure the increased natural
sheen of the tile / block with regular use and maintenance with an
aggregate mix not leaner than 1:3 and shall be free from the use of
undesirable substitutes such as slag / red mud. Moreover the pigments
used in each and every tile / block shall be imported Bayer pigments
which have a higher colour consistency and fade resistance. Moreover
the pigments shall also have higher UV stablllty and should not fade /
crack in the exterior weather conditions. ,

The Contractor shaII ensure that the material is brought on site in a

" packed condition with minimal / no damages or breakages in transit.
The thickness of Floor Tiles shall be 22mm and that of Flexi Paver
Block shall be 60mm. ‘

The Concrete Tiles & Flexi Pavers shall be laid over cement mortar 1:4
(1 cement: 4Coarse sand) over an average thickness of 25mm. The
base shall be 100mm thick PCC 1:4:8. The jointing shall be done with
white cement mixed with pigment matching to the tiles.

11.0 " MODE OF MEASUREMENT
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11.2

11.2.1

1122

11.2.3

1.3
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Earthwork

This shall include excavation in all kinds of soil including rock, all leads
and lifts including back filling, compacting, dewatering (if required) and
disposal of surplus earth to a suitable location. The quantity of excavation
for foundations of towers, equipment structures, all transformers, firewall,
cable trenches, water tank, reactors, buildings and underground water
tanks, covered car parking shall only be measured. The quantity of
excavation for roads, rail cum road, drains, rainwater harvesting, septic
tank, soak pit, external water supply system, site surfacing, .chain link

fencing (including gate) shall not be measured separately and shall be _

deemed to be included in the composite rates quoted by the bidder for the
respective works. All other excavation required for the completion of the
work including fixing of lamp posts, plinth protection, flooring, sewerage
system, manholes, pipes, earthmat etc. shall also.not be paid for. The
measurement of excavation of all concrete works shall be made
considering dimension of the pit leaving 150mm gap around the base pad
(lean concrete) or actually excavated pit, whichever is less. The quantity
shall be measured in cubic metres.

PCC

Providing and laying Plain Cement Concrete of all types and at all

locations including all leads and lifts. The quantity shall be measured in

cubic meters as per lines and levels indicated in the drawings.

PCC 1:2:4 (1 cement : 2 sand : 4 coarse aggregate 20 mm nominal size)
shall be measured in flooring of buildings, plinth protection, fencing,
transformer foundation, reactor foundation, rail track, drain, culverts, septic
tank, chain link fencing, gate etc. as indicated in the drawings.

PCC 1:4:8 (1 cement 4 coarse sand : 8 stone aggregate 40mm nominal
size) shall be measured below all foundations of buildings, underground
water tanks, covered car parking cable trench, roads, under flooring, rail-
cum-road, transformer foundation, reactor foundation, drain, water tank,
culverts, gate etc. as indicated in the drawings.

PCC 1:5:10 (1 Cement: 5 sand brick aggregate, 40mm nominal size) shall
be provided for site surfacing in switchyard, roof water proofing etc.

All other PCC required for the completion of the work-including hold fasts
of doors/windows/rolling shutters, fixing of plumbing pipes, bedding
concrete for sewer lines, embedment of electrical conduits etc. shall not
be measured and deemed included in the composite rates quoted by the
bidder for respective works. Water proof ng compound wherever specified

shall be added without any extra cost.
%%\0\‘\ BUS//;
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Measurement of reinforced cement concrete at all locations shall be made
and shall include all leads, lifts, formwork, grouting of pockets and

- underpinning, (but shall exclude reinforcement), of nominal mix 1:1.5:3
(1cement : 1.5 coarse sand : 3 stone aggregate 20mm nominal size). This
shall also include pre-cast RCC work and addition of water proofing
compound wherever required for which no additional payment shall be
made. The quantity shall be measured in cubic meters as per lines and
levels indicated in the drawings. No. deduction shall be made for volume
occupied by reinforcement/inserts/sleeves and for openings having cross-
sectional area up to 0.1 sq.m. _

11.4 Steel Reinforcement

Reinforcement shall be measured in length (actual or theoretical as per
drawing whichever is less) including hooks, if any, separately for different
diameters as actually used in work, excluding overlaps. From the length
so measured, the weight of reinforcement shall be calculated in tones on
the basis of sectional weights as adopted by Indian Standards. Wastage,
overlaps, couplings, welded joints, spacer bars, chairs, stays, hangers and
annealed steel wire or other methods for binding and placing shall not be
measured and cost of these items shall be deemed to be included in the
rates for reinforcement.

11.5 Stone filling
Measurement of stone (40mm nominal size) for transformer foundations
shall be made as per theoretical volume of the space to be filled in the
transformer foundation as per drawings. This shall be measured in cu.m.

11.6 Miscellaneous structural steel

Measurement for Supply, fabrication, transportation and erection of all
miscellaneous structural steel work for mono rails (RS joists), rails for

——transformers/reactors, trusses; frame-work,purlins, gratings; steet-tubes, —— — — -
built up sections along with all other steel fittings and fixtures, inserts and
embedment in concrete shall be made as per drawings. The unit rate for

- this item shall be inclusive of cutting, grinding, driiling, bolting, welding,

pre- heating of the welded joints, applying a priming coat of steel primer
and anti corrosive bitumastic paint/ synthetic enamel paint etc. (wherever
specified), setting of all types of embedment in concrete, etc. Steel
required for foundation bolts, nuts and bolt, doors, windows, ventilators,
louvers, rolling shutters, chain link fencing, gratings in drains, soil pipes,
plumbing pipes, floor traps, embedment's refuired for rainwater
harvesting, septic tank, soak pit, roof truss and purlins required for fire
‘water tank, etc. shall not be considered for payment and measurements.
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Quantity shall be measured in Kg.

117 Roads

A). The measurement for the concrete road shall be made on
the basis of area in square meter (M?) of top concrete
completed surface of the road and shall. .be deemed to
include all items such as excavation, compaction, rolling,
watering, WBM, Ketb stone, grating, shoulder, interlocking
tiles etc where ever indicated complete as per drawmg but

- excluding concreting and reinforcement.

B) The measurement of bituminous road shall be made on the
basis of area in square meter (M%), of the top bituminous
completed surface of the road and shall include all items
such as excavation, compaction, rolling, watering, sub base
course, WBM, shoulder, premix carpet etc complete as per
drawing. '

11.9 Antiweed Treatment and Stone Spreading

The measurement shall be done for the actual area in square metres
of stone spreading provided in the switchyard and shall include
antiweed treatment including material and providing and spreading of
100mm thickness of uncrushed/crushed/broken stone of 40mm
nominal size as per the specification for the specified area.

11.10 Chain Link Fencing and gate

- The measurement shall be made in running metres of the fence
~ __provided as per drawing. The rate shall be including the post,

fencing, MS Flat etc. complete but excluding the concrete. The gate-

shalli be measured in numbers.

11.11 External Finishing:

This is a lump sum item. Contractor has to assess the quantity as '

per drawings of Control room cum administrative building, Fire
Fighting Pump House, switchyard panel room, township buildings,
covered parking and quote for the same for each building
separately. This shall include following items.

1) External plastering: 18 mm cement plaster of mix: 1:4 (1
cement: 4 coarse sand) including all grooves as specified.

. 2) ° Providing and applymg two or more coats Wlth of Acrylic

Technical Specification, Section: Civil Worl
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11.12

11.13

11.14

11.16

86¢

new cement plaster surfaces of the control room / FFPH
building. For township building and covered parking it shall
be as per drawing. It shall be inclusive of required tools,
scaffolding, materials and other painting accessories etc. as
per recommendations of manufacturer.

Hume Pipe

Hume pipe shall be measured diameter-wise and laid as per the
drawings and shall be measured in running metres. The item shall
be inclusive of excavation, laying, back filling, jointing etc. but
excluding concrete and reinforcement (if any). .

Building

This is a lump sum item for each building. However, the quantity of
excavation, concrete, reinforcement below the plinth level shall be
measured as per item nos. 11.1, 11.2, 11.3 & 11.4 described
above. Quantity of concrete and reinforcement above the plinth
level of the buildings shall be measured and paid under item no.
11.2, 11.3 & 11.4 mentioned above respectively. External Finishing
shall be measured and paid as per item no. 11.11 mentioned
above. The rest of the entire work required to complete the building
in all respect as per the drawings furnished by the Owner shall be
deemed to be included in this lump sum rate.

Rain Water Harvesting

This is a lump sum item. The contractor shall be required to
complete the work in all respect as per drawings furnished by the
Owner. All the items including excavation, miscellaneous steel,
brick work, fillings of boulders, gravel, sand, pipes etc. shall be
deemed to be included in this lump sum rate. However, the
concrete (all types) and the reinforcement shall be measured and

~-paid-under the item no. 11.2, 11:3 & 11:4 mentionedabove.” — ~ -

Rail cum Road

The measurement for the rail curn road shall be made in square
metres of top concrete completed surface of the rail cum road and
shall include all items such as excavation, compaction, rolling,
watering, WBM etc. complete as per drawing but excluding
concrete, reinforcement, structural steel and rails.

Septic Tank and Soak Pit

Technical Specification, Section: Civil Works / Page 31 of 35
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11.18

1119

11.20
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This is a lump sum item. The contractor shall be required to
complete the work in all respect as per drawings furnished by the
Owner. All the items including excavation, masonry work, all types
of fillings, all types of pipes including plumbing and vent pipes, all
type of fittings etc. shall be deemed to be included in this lump sum
rate. However, the concrete (all types) and the reinforcement shall
be measured and paid under the item no. 11.2, 11.3 & 114
mentioned above.

Fire Water Tank
This is a lump sum item. The contractor shall be required to

complete the work in all respect as per drawings furnished by the
Owner. All the items including excavation, compaction, brick work,

_roof truss, corrugated AC Sheet roofing, all types of miscellaneous

steel, intemal and external plastering, painting etc. shall be deemed

to be included in this lump sum cost. However, the concrete (all

types), reinforcement and the steel embedments (except roof truss
and purlins) shall be measured and paid under the item no. 11.2,
11.3 and 11.6 mentioned above

External water supply from Bore-well to Fire water tank,
Control Room Building and township buildings.

The external water supply from Bore-well shall be measured
diameter-wise in running metres. It shall include all the items such
as excavation, piping, pipe fittings, painting, brickwork, sand filling,
concrete, valves, chambers cutting chases in walls, openings in
RCC and repairs, etc. required to complete the job.

External Sewage _System. of the. township shall .be -measured

diametric ways in running meters. It shall include all the items such
as excavation, piping, pipe fittings, manholes, gali trap, gali
chamber casing in concrete and repairs etc required to complete
the job. Any madification in the existing sewage system, if required,
shall be done by the Contractor without any extra cost implicated to
Employer.

Township Pumphouse

This is a lump sum item including pumphouse, pumps &

accessories, piping within pumphouse, inserts in water pump etc.
complete. However, the concrete (all types), reinforcement and the
steel embedments shall be measured and paid under the item no.

: 11.2,11.3 11.4 and 11.6 mentioned above.
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12.0

12.1

12.2

12.3

12.4

12.5

12.6

12.7
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MISCELLANEOUS GENERAL REQUIREMENTS

Dense concrete with controlled water cement ratio as per IS-code
shall be used for all underground concrete structures such as
pump-house, tanks, water retaining structures, cable and pipe
trenches etc. for achieving water—tlghtness

All joints including construction and expansion joints for the water
retaining structures shall be made water tight by using PVC ribbed
water stops with central bulb. However, kicker type (externally
placed) PVC water stops shall be used for the. base slab and in
other areas where it is required to facilitate concreting. The
minimum thickness of PVC water stops shall be 5 mm and
minimum wndth shall be 230 mm.

All mild steel parts used in the water retaining structures shall be
hot-double dip galvanised. The minimum coating of the zinc shall
be 750 gm/sq. m. for galvanised structures and shall comply with
1S:2629 and 1S:2633. Galvanizing shall be checked and tested in
accordance with IS: 2633. The galvanizing shall be followed by
the application of an etching primer and dipping in black bitumen in
accordance with BS: 3416.

FPS Bricks of clay/ fly ash having minimum 75 kg/cm2
compressive strength can only be used for masonry work.
Contractor shall ascertain himself at site regarding the availability of
bricks of minimum 75 kg/cm2 compressive strength before
submitting his offer.

Angles 50x50x5 mm (minimum) with lugs shall be provided for
edge protection all round cut outs/openings in floor siab, edges of
drains supporting grating covers, edges of RCC cable/pipe
trenches supporting covers, edges of manholes supporting covers,
supporting edges of manhole precast cover and any other place

~where breakage of corners of concrete is expected.

~ Anti termite chemical treatment shall be given to column pits, wall

trenches, foundations of buildings, filling below the floors etc. as per
IS: 6313 and other relevant Indian Standards. .

The protections required to be carried out for aggressive alkaline
soil, black cotton soil or any other type of soil which is
detrimental/harmful to the concrete foundations shall be payable
separately if the same is not covered in BPS.’ :
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12.10

13.0

14.0

14.1
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For all civil works covered under this specification, nominal mix by
volume batching as per CPWD specification is intended. The
relationship of grade of concrete and ratio of ingredients shall be as
below :

S.No. Mix Cement Sand Coarse aggregate of
20 mm down grade
as per IS 383

1. M 10 1 3 6
2, M 15 1 2 4
3, M 20 1 15 3

The material specification, workmanship and acceptance criteria shall be
as per approved standard Field Quality Plan attached with this document.
In case certain item is not covered in FQP, it shall be constructed as per
CPWD specification.. :

"Ready mix concrete pertaining to M20 grade of reputed manufacturer
such as Lafarge, ACC, Ultra Tech, RMC Readymix India etc. or
manufacturer of similar repute shall also be accepted for use in
construction activity. Materials specification, workmanship and
acceptance criteria of readymix concrete shall be as per 1S-456.

Items/components of buildings not explicitly covered in the specification
but required for completion of the project shall be deemed to be included
in the scope.

INTERFACING

The proper coordination & execution of all.interfacing civil works activities

 like fixing of conduits in roofs/walls/floors, fixing of foundation bolts, fixing

of lighting fixtures, fixing of supports/lembedment, provision of cut outs etc.
shall be the sole responsibility of the Contractor. He shall plan all such
activities in advance and execute in such a manner that interfacing
activities do not become bottlenecks and dismantling, breakage etc. is
reduced to minimum.

STATUTORY RULES
Contractor shall comply with all the applicable statutory rules pertaining to

factories - act -(as applicable for -the State). Fire Safety Rules of Tariff
Advisory Committee. Water Act for poliution control etc.
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14.3 Requirement of sulphate resistant cement (SRC) for sub structural works
shall be decided in accordance with the Indian Standards based on the
findings of the detailed soil investigation.

14.4  All building/construction materials shall conform to the best quality
specified in CPWD specifications if not otherwise mentioned in this
specification. ' '

14.5  All tests as required in the standard field quality plans have to be carried
out.

~
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STANDARDISED FIELD QUALITY PLAN

ltem

Switchyard Civil works

Applicability

POWERGRID Projects

Date of Issue

18.04.2013

Modifications in this Rev. 02

® @ @ o

REVISION HISTORY

Acceptance test & sampling plan of burnt brick added in CI 8.3 a (Page 9 of 24)

Provisions of Ready Mix concrete incorporated in Cl 13) of General Notes (Pg 24 of 24)
Modification of acceptance criteria of Design Mix Concrete incorporated in Notes C1.2) Annex-5 Pg 18 of 24
Nominal mix concrete —Annex 5, Notes 3. a) modified as-

SFQP No.

DOC No.C/QA&I/SFQP/SCW

REV.

02

On the basis of mandatory lab test result, in case of actual average compressive strength being less than specified strength but up to 70% of
specified strength, concrete may be accepted and the rate payable shall be in the same proportion as the actual average compressive strength
bears to specified compressive strength.

\~A




STANDARDISED FIELD QUALITY PLAN

Item Switchyard Civil works SFQP No. | DOC No.C/QA&I/SFQP/SCW
Applicability POWERGRID Projects
Date of Issue (£-41) REV. 02
Validity Till next revision
Pagel of 24
S. Description Items to be Checked | Tests/Checks to be Ref. documents Check/Testing Counter Check/Test by Accepting
No. of Activity done aents Extent POWERGRID authority in
POWERGRID
1 Checking of
foundation
Material
A. Materials 1. Cement 1. Brand approval Source meeting Contractor As proposed by Contractor | To verify the credentials. Site in charge
POWERGRID
Specification
i 2. nzv.a.ﬂnm_ tests As per document at Contractor y Review of 100% MTC's 100% review of lab test resuits Site in o:m_.Em..|

Annexure-| of this FQP

Samples to be taken jointly
with POWERGRID and
tested at POWERGRID
accepted lab

and one sample for every
Batch No. of
Manufacturer.

3. Chemical Tests
Chemical
composition of

Cement

-do-

Contractor to submit MTC

Review of all MTC's

100% review of MTC results

Site In charge

2. a) Reinforcement 1. Source approval

Steel

May be procured either
from main producers
directly or through the
authorised dealers
who can produce MTC
from main producers
with traceability

Contractor

As proposed by
contractor.

To verify credentials

et

Site in charge.




STANDARDISED FIELD QUALITY PLAN

Item Switchyard Civil works SFQP No. | DOC No.C/QA&I/SFQP/SCW
Applicability POWERGRID Projects
Date of Issue W 401) REV. 02
Validity Till next revision
Page2 of 24
8. Description Items to be Checked | Tests/Checks to be Ref. documents Check/Testing Counter Check/Test by Accepting
No. f Activi POW| ity i
o of Activity done Agency Edtort ERGRID authority in
POWERGRID
2. Physical and As per annexure-2 of Contractor to submit MTC 100% MTC's 100% review of MTC,and site In charge
Chemical analysis | this FQP embossing
test
2. b) Miscellaneous Source to be POWERGRID contractor As proposed by To verify documents. site In charge
structural steel proposed by Specification contractor
excluding cable contractor.
trench transformer &
reactor fdn.
1. Dimensional POWERGRID Contractor 100% random Site Engr
check specification and
2. Visual check approved drawing
for damages
rusting pitting etc
2.c)Structural steel Source to be POWERGRID contractor As proposed by To verify documents.
used in cable proposed by Specification contractor
trenches, transformer | contractor.
& reactor fdn.
1. Dimensional POWERGRID Contractor 100% random Site Engr
check specification and
approved drawing
2. Visual check for POWERGRID Contractor 100% : random Site Engr
damages rusting specification and )
Cnd

pitting etc.

approved drawing




STANDARDISED FIELD QUALITY PLAN

Item Switchyard Civil works SFQP No. | DOC No.C/QA&I/SFQP/SCW
Applicability POWERGRID Projects
Date of Issue 1441) 02
Validity Till next revision
Page3 of 24
S. Description Items to be Checked | Tests/Checks to be Ref. documents Check/Testing Counter Check/Test by Accepting
No. of Activity done Aaniiy Extent POWERGRID authority in
POWERGRID
3. Visual check for POWERGRID Contractor 100% Random Site Engr
welding defects specification and
primer coating and approved drawing
painting/
galvanizing as
applicable
4. Physical properties 1S:2062 POWERGRID Contractor 1 sample per lot of 40MT Review of lab test results by Site Engr
of Structural steel specification and or part thereof for tensile POWERGRID.
approved drawing tests and 1 sample per lot
of 20MT or part thereof for
bend test of each size.
3. Coarse 1. Source approval Source meeting Contractor Proposed by the To review the proposal based Site In charge
Aggregates POWERGRID Contractor, indicating the | on the documents
Specification location of the quarry and

based on the test results
of Joint samples tested in
POWERGRID accepted
lab

el




STANDARDISED FIELD QUALITY PLAN

Item | Switchyard Civil works SFQP No. | DOC No.C/QA&I/SFQP/SCW
Applicability POWERGRID Projects
Date of Issue 1€-4) REV. 02
Validity Till next revision
Page4 of 24
S. Description Items to be Checked | Tests/Checks to be Ref. documents Check/Testing Counter Check/Test by Accepting
No. of Activity done Agoncy Extent POWERGRID authority in
POWERGRID

2. Physical tests

As per document at
Annexure-3 of this
FQP

Samples to be taken jointly
and tested in
POWERGRID accepted
lab

One sample per lot of 200
cum or part thereof

100% review of lab test results

Site In charge

4. Fine aggregate

1. Source approval

Source meeting
POWERGRID
Specification

Contractor

Proposed by the
Contractor, indicating the
location of the quarry and

based on the results of

Joint samples tested in

POWERGRID accepted
lab.

To review the proposal based

on the documents.

Site In charge

2. Physical test

As per Annexure-4 of
this FQP

Samples to be taken jointly
and tested in
POWERGRID accepted
lab

One sample per lot of 200
cum or part thereof

100% review of lab test results

Site In charge

5. Water

1. Cleanliness

POWERGRID
Specification (Water
shall be fresh and clean)

Contractor

100% visual check at Field

Verification at random

Site Engineer




STANDARDISED FIELD QUALITY PLAN

Item Switchyard Civil works SFQP No. | DOC No.C/QA&I/SFQP/SCW
Applicability POWERGRID Projects
Date of Issue t§-4-11 REV. 02
Validity Till next revision
Pages of 24
S. Description Items to be Checked Tests/Checks to Ref. documents Check/Testing Counter Check/Test by Accepting
No. of Activity be done Apaacy Extent POWERGRID authority in
POWERGRID
2. PH Value -do - Contractor One sample per source 100% review of the test Site Engineer
results
Ph value not less than 6
6.Finishing materials of Physical As per Spec. Contractor 100% MTC/Manufacturer Site In charge.
building verification of catalogue To be reviewed
Different items as by PESICRARIE.
per specification
B. 00|=n_.2m o i )
Works
a)Before
concreting
1. Dimensions of Dimension & o Appd. Drgs. Contractor 100% at Field 100% check by Site. Engr.
excavation Depth of POWERGRID
foundation
2. Stub setting/Setting of 1) Centre Line -do- -do- -do- -do- -do-
Foundation Bolts,
Embedments etc.
2) Diagonals -do- -do- -do- -do- -do-
3) Level of stubs./ -do- -do- -do- -do- -do-
Foundation
bolts
W




STANDARDISED FIELD QUALITY PLAN

Item Switchyard Civil works SFQP No. | DOC No.C/QA&I/SFQP/SCW
Applicability POWERGRID Projects
Date of Issue \{-43 REV. 02
Validity Till next revision
Pageé6 of 24
3. Reinforcement steel Placement Bar bending schedule -do- -do- -do- -do
S. Description Items to be Checked Tests/Checks to Ref. documents Check/Testing Counter Check/Test by Accepting
No. of Activity be done Agency Extent POWERGRID authority in
POWERGRID
b) During 1. Workability Slump test Range 25 mm to 75 mm Contractor Minimum 01 sample per day 20% check at random Site Engr.
concreting refer document at
Annexure-5 of this FQP
2. Concrete Strength Cubes Comp CPWD SPEC as referred Contractor One sample of 3 cubes for 100% review of lab test Site in charge.
Strength in document at annexure-5 Casting of cubes at site. every 20 Cum or part thereof results. Cubes at 100%
of this FQP Cubes to be tested at ignoring any part less than 5 location are to be taken in
POWERGRID appd. Lab Cum for each day concrete presence of POWERGRID
/POWERGRID Lab/At site- officials. Tests may be
if testing machine duly carried out at
calibrated by NABL is POWERGRID site or S/stn,
installed at site for 28 days if the machine is calibrated
strength by NABL.
Cubes at 100% location are
to be taken in presence of
POWERGRID officials
c)Backfilling Watering & Ramming for a) Visual POWERGRID Spec Contractor 100% Random Site Engr.
compaction
e




STANDARDISED FIELD QUALITY PLAN

Item Switchyard Civil works SFQP No. | DOC No.C/QA&I/SFQP/SCW
Applicability POWERGRID Projects
Date of Issue 1§-a 13 REV. 02
Validity Till next revision
Page7 of 24
S. Description Items to be Checked Tests/Checks to Ref. documents Check/Testing Counter Check/Test by Accepting
No. of Activi bed POWERGRID hority i
ctivity e done Fegnicy Extent O authority in
POWERGRID
b) Compaction Test | POWERGRID Spec Contractor a) One Sample of three Physically at Random & Site In charge
At Site/ Power grid specimen for 50% of tower 100% review of Test
Accepted Lab location results
b) One Sample of three
specimen for 20% of
Equipment Foundation
location
c) 3 Samples ( three
specimen for one sample) for
every Building
(The depth of sampling and
the locations shall be
decided by Site Engineer)
2, Pile
foundations REFER SFQP OF SWITCHYARD PILE WORK
3. Brick Masonry
a) BRICKS 1.Dimensional POWERGRID Contractor (samples to be Enclosed Annexure 6 Review 100% of test Site Engineer
tolerance Specification/enclosed taken jointly and tested in results

annexure 6

POWERGRID accepted
lab)

clvl
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earth mat

approved drawings

G\

Item Switchyard Civil works SFQP No. | DOC No.C/QA&I/SFQP/SCW
Applicability POWERGRID Projects
Date of Issue 1§ 412 REV. 02
Validity Till next revision
Page8 of 24
Description Items to be Checked Tests/Checks to Ref. documents Check/Testing Counter Check/Test by Accepting
No. f Activi POWERGRID thority i
o of Activity be done Agoncy Extent authority in
POWERGRID
2.Compressive POWERGRID -Do- -Do- -do- Site Engineer
strength Specification/enclosed
annexure 6
3.Water Absorption POWERGRID -Do- -Do- -do- Site Engineer
Specification/enclosed
annexure 6
a.msoqmmnmmﬁwm. POWERGRID -Do- -Do- -do- . Site Engineer
Specification/enclosed
annexure 6
b) Mortar Mix Cement sand As per POWERGRID Spec Contractor 100% random Site Engr
Proportion
P.C.C Grade , thickness, plan completeness 1S:456 and POWERGRID | Joint Inspection by For all locations Joint Inspection by Site Engr.
) ) . POWERGRID and
dimension approved foundation CONTRACTOR POWERGRID and
drawings & specification CONTRACTOR
PLASTERING
1.Plastering thickness and As per POWERGRID Contractor 100% Random Site Engr
evenness Spec.
2. ingredients Mortar As per POWERGRID | Contractor 100% Random Site Engr
Mix/Proportion Spec.
Switchyard
earthing
1. Check for dimension of Physical check POWERGRID spec & contractor 100% Random Site Engr
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Item Switchyard Civil works SFQP No. | DOC No.C/QA&I/SFQP/SCW
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Date of Issue (g - 41 REV. 02

Validity Till next revision

Page9 of 24
Description Items to be Checked Tests/Checks to Ref. documents Check/Testing Counter Check/Test by Accepting
No. f ivi thori
o of Activity be done Agoncy Extent POWERGRID authority in
POWERGRID
2. Depth of excavation Physical check POWERGRID spec & Contractor 100% Random Site Engr
approved drawings
3. Check for weld joints Physical check POWERGRID spec & Contractor 100% Random Site Engr
and anti corrosion approved drawings
treatment
Site surfacing . Il = B
1.Leveling,Level & Height Physical Check POWERGRID spec & Contractor 100% Random Site Engr
& evenness approved drawings
2. Soil sterilization : Physical Check POWERGRID spec & Contractor - 100% . random Site engineer
spraying of chemicals manufacturers
recommendations

‘3.P.C.C (Grade, thickness | Completeness POWERGRID Joint Inspection by 100% Random Site Engr
& Size) specifications POWERGRID and

Samples to be taken jointly
& tested in POWERGRID

1 sample per 500 cu.mtr

100% review of lab test

results

Site Incharge

o Grading As per Annexure-8 accepted lab

nominal size 40 mm
4. 20/40mm stone Grading IS 383, IS 2386 and Contractor "1 sample per lot of 500 Cubic | 100% review of test report | Site Engineer
aggregate POWERGRID Speci. The (POWERGRID accepted | Meter or part thereof from

grading shall be as per lab) each source for each size.

single sized nominal size
5. Compacted thickness of | Physical POWERGRID spec & Contractor 100% Random Site Engineer
20/40mm stone layers as approved drawings ﬁa((.m,
p—

applicable




STANDARDISED FIELD QUALITY PLAN

Specification

quarry and based on the test
resuits of Joint samples
tested in POWERGRID
accepted lab

Item Switchyard Civil works SFQP No. | DOC No.C/QA&I/SFQP/SCW
Applicability POWERGRID Projects
Date of Issue 18- &) REV. 02
Validity Till next revision
Pagel0 of 24
Description Items to be Checked Tests/Checks to Ref. documents Check/Testing Counter Check/Test by Accepting
No. of Activity be done POWERGRID authority in
Agency Extent POWERGRID
Road (WBM
layers)
1. Alignment & Level Physical check Power grid spec & Contractor 100% 100% Site In charge
approved drawings
Material A. Coarse Aggregates 1. Source Source with materials Contractor Proposed by the Contractor, | To review the proposal Site In charge
approval meeting POWERGRID indicating the location of the | based on the documents

2. Physical tests

As per document at
Annexure-7 of this FQP

Samples to be taken jointly
and tested in
POWERGRID approved
lab

One sample per lot of 200
cum or part thereof per
source

100% review of lab test

results

Site In charge

B)Stone Screening

1. Source

approval

Source with materials
meeting POWERGRID
Specification

Contractor

Proposed by the Contractor,
indicating the location of the
quarry and based on the test
results of Joint samples
tested in POWERGRID
accepted lab

To review the proposal

based on the documents

Site In charge

2. Grading

As per document at
Annexure-7 of this FQP

Samples to be taken jointly
and tested in
POWERGRID accepted
lab

One sample per lot of 200
cum or part thereof

100% review of lab test

results

& \A

=

Site In charge
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Item Switchyard Civil works SFQP No. | DOC No.C/QA&I/SFQP/SCW
Applicability POWERGRID Projects
Date of Issue (J- &1 3 REV.
Validity Till next revision
Pagell of 24
S. Description Items to be Checked Tests/Checks to Ref. documents Check/Testing Counter Check/Test by Accepting
No. ivi POWERGRID authority in
o of Activity be done Fe— Extent (&) u ty i
POWERGRID
C)Binding Material Plasticity index As per document at Contractor One sample per lot of 25 cum | 100% review of lab test Site In charge
Annexure-7 of this FQP or part thereof results
D) Laying of sub base Physical check As per CPWD spec clause | Contractor 100% Random Site Engr
Course 1TrT2
E) Laying of base Course Physical check As per CPWD spec clause | Contractor 100% Random Site Engr
17.81
10 Drain Alignment and invert level Physical POWERGRID spec and Contractor 100% Random Site Engr
approved drawing

P\
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Validity Till next revision

SFQP No.

DOC No.C/QA&I/SFQP/SCW

REV.

02

Pagel2 of 24
Annex-1

(Sheet 01 of 03)

ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR CEMENT

ORDINARY PORTLAND CEMENT

S. Name of the test | Ordinary Portland Cement 33 Ordinary Portland Cement Ordinary Portland Cement Remarks
No. grade as per IS 269 43 grade as per IS 8112 53 grade as per IS 12269
a) Physical tests To be conducted in Appd. Lab
(i) | Fineness Specific surface area shall not | Specific surface area shall not | Specific surface area shall not be | Blaine's air permeability method as
be less than 225 sq.m. per Kg. | be less than 225 sq.m. per Kg | less than 225 sq.m. per Kg or | per IS 4031 (Part-2)
or 2250 Cm2/gm. or 2250 Cm2/gm. 2250 Cm2/gm. _
(i) | Compressive 72 + 1 hour : Not less than 16 | 72 + 1 hour : Not less than 23 | 72 £ 1 hour : Not less than | As per |S 4031 (Part-6)
strength Mpa (16 N/mm2) Mpa ( 23 N/mm?) 27Mpa (27 ZESBJ
168 + 2 hour : Not less than 22 | 168 + 2 hour : Not less than | 168 + 1 hour : Not less than
Mpa (22 N/mm?2) 33Mpa ( 33 N/mm?) 37Mpa ( 37 N/imm?)
672 + 4 hour : Not less than 33 | 672 £+ 4 hour : Not less than | 672 £ 1 hour : Not less than 53
Mpa (33 N/mm2) 43 Mpa (43 N/mm?) Mpa ( 53 N/mm?)
(iii) | Initial &  Final | Initial setting time : Not less | Initial setting time : Not less | Initial setting time : Not less than | As per IS 4031 (Part-5)
setting time than 30 minutes than 30 minutes 30 minutes
Final setting time : Not more | Final setting time : Not more | Final setting time : Not more than -do-
than 600 minutes than 600 minutes 600 minutes
(iv) | Soundness Unaerated cement shall not | Unaerated cement shall not | Unaerated cement shall not have | Le Chatlier and Autoclave test as

have an expansion of more
than 10mm when tested by Le
Chatlier and 0.8% by Autoclave
test.

have an expansion of more
than 10mm when tested by Le
Chatlier and 0.8% by Autoclave
test

an expansion of more than 10mm
when tested by Le Chatlier and
0.8% by Autoclave test.

per IS 4031 (Part-3)

el
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Applicability POWERGRID Projects
Date of Issue (d- 41} REV. 02
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Pagel3 of 24
Annex-1
(Sheet 02 of 03)
S. Name of the test | Ordinary Portland Cement 33 Ordinary Portland Cement Ordinary Portland Cement Remarks

No.

grade as per IS 269

43 grade as per IS 8112

53 grade as per 1S 12269

b) | Chemical composition tests

Review of MTC only

be more than 5 percent

be more than 5 percent

be more than 5 percent

a) Ratio of percentage of lime | a) Ratio of percentage of lime | a) Ratio of percentage of lime
to percentage of silica, to percentage of silica, to percentage of silica,
alumina & iron oxide 0.66 alumina & iron oxide 0.66 alumina & iron oxide 0.80 to
to 1.02 to 1.02 1.02%

b) Ratio of percentage of | a) Ratio of percentage of | a) Ratio of percentage of
alumina to that of iron alumina to that of iron alumina to that of iron oxide
oxide Minimum 0.66% oxide Minimum 0.66 Minimum 0.66%

c) Insoluble residue, | ¢) Insoluble residue, | ¢) Insoluble residue,
percentage by mass Max. percentage by mass Max. percentage by mass Max.
4.00% 2.00% 2.00%

d) Magnesia percentage by | d) Magnesia percentage by | d) Magnesia percentage by
mass Max. 6% mass Max. 6% mass Max. 6%

e) Total sulphur content | e) Total sulphur content | e) Total sulphur content
calculated as sulphuric calculated as sulphuric calculated as  sulphuric
anhydride (S0O3), anhydride (SOa), anhydride (SO;), percentage
percentage by mass not percentage by mass not by mass not more than 2.5
more than 2.5 and 3.0 more than 2.5 and 3.0 and 3.0 when ftri-calcium
when tri-calcium aluminate when tri-calcium aluminate aluminate percent by mass is
percent by mass is 5 or percent by mass is 5 or 5 or less and greater than 5
less and greater than 5 less and greater than 5 respectively.
respectively. respectively.

f) Total loss on ignition shall not | f) Total loss on ignition shall not | f) Total loss on ignition shall not QCL,
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Applicability POWERGRID Projects
Date of Issue [§-& i} REV. 02
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Annex-1
(Sheet 03 of 03)
S Name of the test Remarks

No.

2. | POZZOLANA PORTLAND CEMENT AS PER IS 1489

a) | Physical tests

i)  Fineness

Specific surface area shall not be less than 300 sq.m. per Kg. or
3000 Cm*/gm

ii) Compressive strength

a) 72 = 1 hour : Not less than 16 Mpa (16 25_3&
b) 168 + 2 hour : Not less than 22 Mpa (22 z\:,_:,_mv
c) 672 = 4 hour : Not less than 33 Mpa (33 N/mm?)

iii) Initial & Final setting time

Initial setting time : Not less than 30 minutes
Final setting time : Not more than 600 minutes

iv) Soundness

Unaerated cement shall not have an expansion of more than 10mm Le Chatlier test and 0.8% by Autoclave

test as per IS 4031 (Part-3)

b) | Chemical
composition tests
a) Magnesia percentage by mass Max. 6% Review of MTCC only
b) Insoluble material, percentage by mass x + 4 (100-x)/100 where x is the declared % of pozzolana -do-
in the PPC
c) Total sulphur content calculated as sulpuric anhydride (SO,), percentage by mass not more than ~do-

3.0

Total loss on ignition shall not be more than 5 percent
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ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR REINFORCEMENT STEEL
AS PER IS 1786-1985 Edition-4.3 (2004-12)

Name of the test

Chemical analysis test

Fe 415

Fe 500

Carbon 0.30 Percent Maximum 0.30 Percent Maximum
Sulphur 0.060 Percent Maximum 0.055 Percent Maximum
Phosphorus 0.060 Percent Maximum 0.055 Percent Maximum

Sulphur & Phospharus

0.11 Percent Maximum

0.105 Percent Maximum

i)

Physical tests

a) Tensile Strength Minimum

10% more than actual 0.2% proof

stress but not less than 485

8 % more than actual 0.2% proof stress
but not less than 545 N/Sq.mm

N/Sq.mm.
b) 0.2% of proof stress/Yield stress 415 500
Minimum, N/mm *
c) Elongation percent , Minimum 14.5 12
i) | Bend & Rebend tests Pass Pass

Pagel5 of 24
Annex-2
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Annex-3

ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR COARSE AGGREGATES AS PER IS 383

Coarse Aggregates

Physical Tests

a) Determination of a. IS Sieve %age passing for Single-Sized Aggregate Percentage Passing for grades Aggregate of nominal size
particles size Designation of nominal size
40 mm 20 mm 16 mm 12.5 mm 10 mm 40 mm 20 mm 16 mm 12.5 mm

63 mm 100 - - - - - - -
40 mm 85to 100 100 - - s 95 to 100 100 - -
20 mm Oto 20 85to 100 100 = - 30to 70 95 to 100 100 100
16 mm - - 85to 100 100 - - 90-100 -
12.5 mm - - - 85 to 100 100 _ - - 90 to 100
10 mm Oto 5 0to 20 0to 30 Oto 45 85 to 100 _ 10 to 35 25to 55 30to 70 40 to 85
4.75 mm - Oto5 Oto 5 Oto 10 0to 20 _ Oto5 Oto 10 Oto 10 Oto 10
2.36 mm - - - " Oto 5 _ ] & -

b.  Flakiness index

Not to exceed 25%

c.  Crushing Value

Not to exceed 45%

d. Presence of deletrious material

Total presence of deleterious materials not to exceed 5%

e. Hardness

Abrasion value not more than 40%, Impact value not more than 30%

f. Soundness test (for concrete work
subject to frost action)

12% when tested with sodium sulphate and 18% when tested with magnesium sulphate

M
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ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR FINE AGGREGATES AS PER IS 383

Fine aggregates
Physical Tests . _u.m_.nm:ﬁmm passing for graded aggregate of nominal size
IS Sieve Designation -
a) Determination of particle size F.A. Zone | F.A. Zone [l F.A. Zone lll
10 mm 100 100 100
4.75 mm 90-100 90-100 90-100
2.36 mm 60-95 75-100 85-100
1.18 mm 30-70 55-90 75-100
600 microns r 15-34 35-59 60-79 §
300 microns 5to 20 8to 30 1210 40
150 microns 0-10 0-10 0-10
b) Silt content Not to exceed 8% Not to exceed 8% Not to exceed 8%
c) Presence of deleterious material Total presence of deleterious materials shall not exceed 5%
d) ﬂmowsansmmw Applicable to concrete work subject 12% when tested with sodium sulphate and 15% when tested with magnesium sulphate
o frost action

v
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Annex-5
ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR CONCRETE WORK
1) Concrete a) Workability Slump shall be recorded by slump cone method and it shall between 25-75 mm.depending
upon workability requirement as per IS 456.
b) Compressive strength For Design mix as per 1S:456 for Grade M20 or above
For nominal (volumetric) concrete mixes compressive strength for 1:1.5:3 (Cement :
Fine aggregates : Coarse aggregates) concrete 28 days strength shall be min
265Kgicm’ and for 1:2:4(Cement: Fine Aggregate: Coarse aggregate) nominal mix
concrete 28 days strength shall be min 210Kg/ecm?.
Notes :

1) All Design Mix concrete shall be as per IS: 456.
2) ACCEPTANCE CRITERIA BASED ON 28 DAYS COMPRESSIVE STRENGTHS FOR DESIGN MIX CONCRETE: AS PER Table-11 of 1S;456 as given below:

Specified Grade

Mean of the Group of 4 Non-Overlapping consecutive test results in N/sq mm

Individual Test Results in N/sg mm

M 20 or above

off to nearest 0.5 N/sq mm)*
Or
Fck + 3 N/sqg mm, whichever is greater

Shall greater than or equal to fck+0.825 x established standard deviation (rounded = fck — 3 N/fsg mm

* Established value of standard deviation shall be determined based on Note of Table-11 of 1S:456
3) ACCEPTANCE CRITERIA BASED ON 28 DAYS COMPRESSIVE STRENGTHS FOR NOMINAL MIX CONCRETE:

a) On the basis of mandatory lab test result, in case of actual average compressive strength being less than specified strength but up to 70% of specified strength,
concrete may be accepted and the rate payable shall be in the same proportion as the actual average compressive strength bears to specified compressive

strength..

b) If the actual average strength of accepted sample is less than 70% of specified strength, the Engineer-in-charge shall reject the defective portion of work
represent by sample and nothing shall be paid for the rejected work. Remedial measures necessary to retain the structure shall be taken at the risk and cost of
contractor. If, however, the Engineer-in-charge so desires, he may order additional tests to be carried out to ascertain if the structure can be retained. All the
charges in connection with these additional tests shall be borne by the Contractor.

c) 53 Grade cement shall be used after obtaining specific approval of the Engineer in charge.

S

d) Portland slag cement conforming to IS: 455 may be used after obtaining specific approval of the Engineer In charge.
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SAMPLING PLAN FOR BRICK-WORK

Scale of sampling and permissible number of defectives for visual and dimensional characteristics.

SFQP No.

DOC No.C/QA&I/SFQP/SCW

REV.

02

No of Bricks in the lot

For characteristics specified for individual bricks

For Dimensional characteristics for aroup of 20 bricks- No of bricks to be selected

No of bricks to be selected | Permissible no of defective in the sample.

(1

4] )

(4)

2001-10000 20 1 40
10001-35000 32 2 60
35001-50000 50 3 80

Note : In case the lot contains 2000 or less bricks the sampling shall be as per decision of the Engineer — in- charge.

Scale of sampling for physical characteristics

Lot size Sampling size for compressive strength water absorption and efflorescence | Permissible No of defectives for efflorescence
(1 () @)

2001-10000 | 5 0

10001-35000 | 10 0

35001-50000 | 15

Pagel9 of 24

Annex- 6

(Sheet 01 0f 02)
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ltem

Switchyard Civil works

Applicability

POWERGRID Projects

Date of Issue

(§-41)

Validity

Till next revision

ACCEPTABLE CRITERIA FOR BRICK WORK

1) Dimensional Tolerances: The dimensions of modular/ Non modular bricks when tested shall be within the following limits per 20 bricks.

SFQP No.

DOC No.C/QA&I/SFQP/SCW

REV.

02

S.No DESCRIPTION MODULAR BRICKS NON-MODULAR BRICKS
1 LENGTH 372 t0o 388 cm (380+ 8 cm) 432 to 468 cm (450 + 18)
2 WIDTH 176 to 184 cm (180+ cm) 213 to 231cm (222+ 9)

3 HEIGHT 176 to 184 cm (180+ 4 cm) 134 to 146 cm (140 £ 6)

Page20 of 24

Annex-6
(Sheet 02 0f 02)

2) Compressive strength: the bricks shall have a minimum average compressive strength as specified in POWERGRID specification. The compressive strength of any individual brick tested shall not fall below
the min. average compressive strength specified for the corresponding class of brick by more than 20% . in case compressive strength of any individual brick tested exceeds the upper limit specified for the
corresponding class of bricks, the same shall be limited to upper limit of the class as specified for the purpose of calculating the average compressive strength.

3) Water absorption : The average water absorption of bricks shall not be more than 20% by weight.

4) Efflorescence : The rating of efflorescence of bricks shall not be more than moderate.

A
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SFQP No.

DOC No.C/QA&I/SFQP/SCW

REV.

02

PHYSICAL, REQUIREMENT OF COARSE AGGREGATE

S.No. | Type of Type of W.B.M Test Method Requirements
Consti.

ks Sub-base Los Angeles Abrasion [S:2386(Pt.IV) | 60% max.
Value or Aggregate 1S:2386 (PL.IV) | 50% max
Impact value 1S:5640""

2. Base a) Los Angeles 1S:2386(Pt.IV) | 50% max.
AbrasionValue 1S:2386 (PL.IV) | ~40% max
or Aggregate 1S:5640""

Impact value [S:2386 (Pt.I) "15% max
b) Flakiness Index
3. Surface a) Los Angeles 1S:2386(Pt.1V) | 40% max.
Course AbrasionValue 1S:2386 (Pt.IV) | 30% max
or Aggregate Impact value 1S:2386 (Pt.I) 15% max
b) Flakiness Index
4 Binding Plasticity index IS :2720 (Pt V) | Less than 6
Material

*  Aggregates may satisfy requirements of either of the two tests

el

™ The requirements of flakiness index shall be enforced only in case of crushed/broken stone and crushed slag.

Page21 of 24

Annexure-7

Page 1 of 2

" Aggregates like brick metal, kankar and laterite which get softened in presence of water, shall be tested for impact value under wet conditions in
accordance with 1S:5640.
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SFQP No.

DOC No.C/QA&I/SFQP/SCW

REV. 02

GRADING REQUIREMENTS OF COARSE AGGREGATE FOR W.B.M

Grading Size Range Sieve designation % by weight passing
| No. the sieve
1 90mm to 45mm 125mm 100
(Suitable for sub base | 90mm 90-100
courses of compacted layer | 63mm 25-60
of not less than 90mm | 45mm 0-15
thickness). 22.4mm 0-5
2. 63mm to 45mm 90mm 100
63mm 90-100
53mm 25-75
45mm 0-15
22.4mm 0-5
3. 53mm to 22.4mm 63mm 100
53mm 95-100
45mm 65-90
22.4mm 0-10
11.2mm 0-5
4 Screening
A) 13.2 mm 13.2 mm 100
11.2 mm 95-100
5.6 mm 15-35
180 micron 0-10
B) 11.2 mm 11.2 mm 100
5.6 mm 90-100
180 micron 15-35

Page22 of 24

Annexure-7
Page 2 of 2
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Annexure-8

Requirement of grading of broken Burnt Brick Coarse aggregate

IS Sieve Designation Percent Passing
75 mm 100
37.5 mm 95-100
19.0 mm 45-75
4.75 mm 0-5

W
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General Notes :

1)

2)
3)

4)
5)

6)

7)

9)
10)

11)
12)

13)

14)

This standard Field Quality Plan is not to limit the supervisory checks which are otherwise required to be carried out during execution of work as per
drawings/Technical specifications etc.

All materials under supply contract should have Cat-A CIP before they are erected.

Contractor shall be responsible for implementing/documenting the SFQP. Documents shall be handed over by the contractor to POWERGRID after the
completion of the work.

Project incharge means over all incharge of work. Site Incharge means incharge of the Site. Site Engr means incharge of the section.

In case of deviation the approving authority will be one step above the officer designated for acceptance in this quality plan subject to minimum level of Site
incharge.

Acceptance criteria and permissible limits for tests are indicated in the Annexures. However for further details/tests POWERGRID specification and relevant
Indian standards shall be referred.

Tests as mentioned in this FQP shall generally be followed. However E.|.C. reserves the right to order additional tests wherever required necessary at the cost of
the agency.

All counter checks/tests by POWERGRID shall be carried out by POWERGRID's officials' at least at the level of Site. Engr.
Main producer of reinforcement steel like SAIL, TISCO, RINL.

Though CTD bars (Fe 415 ) are specified for reinforcement steel, however TMT reinforcement steel are acceptable if the physical, chemical & Mechanical
properties of TMT reinforcement meets the minimum requirement of CTD bars.

Accepting Authority for testing Laboratory shall be Site in Charge.

Mobile testing Labs owned by the contractor may also be acceptable if their facilities meet the testing requirements and the testing equipments are properly
calibrated subject to approval of project Incharge.

READYMIX CONCRETE (RMC) IS ACCEPTABLE FOR USE. HOWEVER, SITE INCHARGE SHALL APPROVE THE SOURCE OF MATERIALS TO BE USED FOR RMC .The
documentation to be maintained shall be as per IS 4926:2003 i.e i) Information to be supplied by the purchaser (clause 7)

ii) Information to be supplied by the producer (clause 8)

iii) Sampling for concrete strength should be one set of 3 nos of cubes for every 20 cu.m or part thereof for each day of concreting and 28 days
compressive strength shall be tested in line with 1S:456.

Epoxy coating on reinforcement steel wherever required shall be done as per IS 13620.

cA

-
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Item Civil works for site Packages | SFQP No. | DOC No.C/QA&I/SFQP/SITE-
Applicability POWERGRID PROJECTS . CIVIL-2012
Date of Issue | 18.04.2013 REV. 01

REVISION HISTORY

Modifications in this Rev. 01

e Provisions of Ready Mix concrete incorporated in Cl 12) of General Notes (Pg 23 of 23)

e Modification of acceptance criteria of Design Mix Concrete incorporated in Notes Cl .2) Annex-5 Pg 17 of 23

e Nominal mix concrete —Annex 5, Notes 3 a) modified as :
On the basis of mandatory lab test result, in case of actual average compressive strength being less than specified strength but up to 70% of
specified strength, concrete may be accepted and the rate payable shall be in the same proportion as the actual average compressive strength bears
to specified compressive strength

G A
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Pagel of 23
S. Description Items to be Checked | Tests/Checks to be Ref. documents Check/Testing Counter Check/Test by Accepting
No. ivi - thori
o of Activity done Agency Extent POWERGRID authority in
POWERGRID
1. Earth Work
(site leveling)
Mandatory testing
for filling
1. Proctor compaction 15:2720(part-7) Contractor One sample per 25000 Cu. 100% review of lab test results Site In charge
test for maximum dry & Specification from | m. for each type & source
density Powergrid approved Lab. of filling material.
2. Optimum Moisture do Contractor/ From do do do
Content Powergrid approved Lab, |
Field Compaction 1.Field dry density & 15:2720 (part-29), Contractor One sample for every 2500 do do
Test Moisture content test & Field lab./ Powergrid sqm. or part there of for
for each layer of POWERGRID approved Lab. compacted soil for each
compaction. Specification | compacted layer.
2. Civil works
A. Materials 1. Cement 1. Brand approval Source meeting Contractor As proposed by Contractor | To verify the credentials. Site in charge
POWERGRID Specn.
2. Physical tests Ag per docliment at Contractor -Review of 100% MTC'’s 100% review of lab test results Site in charge
Aanmiml st tis Pl Samples to be taken jointly | -One sample of each brand
with POWERGRID and from one manufacturing
tested at POWERGRID unit for each contract.
accepted lab. (Further refer note-17 at
page 23). ( If cement is D/?w\
stored for more than 3
months, testing is to be
done before its use)
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Description Items to be Checked Tests/Checks to be Ref. documents Check/Testing Counter Check/Test by Accepting
No. of Activity done Ageiicy Extent POWERGRID authority in
POWERGRID
3. Chemical Tests. -do- Contractor to submit MTC Review of all MTC 100% review of MTC results Site In charge
Chemical

composition of
Cement

2.a) Reinforcement 1. Source approval - May be procured from | Contractor As proposed by contractor | To verify credentials Site in charge.

Steei main producers directly
or through authorized
dealers who can
produce MTC from main
producers with
traceability.

- May be procured from Contractor As proposed by contractor | To verify credentials Site in charge.
other approved
manufacturers.
(Refer note-18 at
page23)

2. Physical and As per annexure-2 -In case Reinforcement Review of 100% MTC -100% review of MTC, Site In charge
Chemical analysis of this FQP steel procured from Main Embossing and Unit wl,
test producers, Contractor to

submit MTC.

-Incase reinforcement steel

: Review of 100% MTC & - Tests witness by Powergrid Site In charge
is procured from approved
Tests to be witness at

manufacturer/ Third Party

main producer, Tests to be
. Lab.(Further refer note- 16 Dﬁ?\m
witness at manufacturer/ F i
& 18 at page 23)

Third Party Lab.

manufacturer other than
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S. No. Description Items to be Checked Tests/Checks to be Ref. documents Check/Testing Counter Check/Test by Accepting
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POWERGRID
2.b) Structural steel. | Source to be proposed POWERGRID Contractor As proposed by contractor To verify documents. Site In charge
For roof truss, door by contractor. Specification
& window frames,
boundary wall,
gates, grills, railings
gratings & rolling
shutter etc.
| ._cm.m_._m[__ & Dimensional POWERGRID Contractor 100% -m:n.a_: Site Engineer
check for damages, specification and
rusting & pitting, welding, approved drawing
primer coating, painting/
galvanizing as
applicable.
== 2. Physical properties 1S:2062 Contractor 1 sample per 20 MT or part Review of lab. test results by Site In charge
a) Structural steel POWERGRID thereof for tensile and POWERGRID.
(except tubular pipes) specification and bend test of each size.
approved drawing Samples to be tested in
POWERGRID accepted
lab. (Mini. Qty. required for
testing is 20 MT))
b) Steel Tubular pipes Contractor 1 sample per 8 MT or part Review of lab. test results by Site In charge

1S:2062
POWERGRID
specification and
approved drawing

thereof for tensile and
bend test of each size.
Samples to be tested in
POWERGRID accepted
lab. (Mini. Qty. required for
testing is 8 MT)

POWERGRID.

e

o
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S. No. Description Items to be Checked Tests/Checks to be Ref. documents Check/Testing Counter Check/Test by Accepting
of Activity done Ageney Extont POWERGRID authority in
POWERGRID
3. Coarse 1. Source approval Source meeting Contractor Proposed by the To review the proposal based Site In charge
Aggregates POWERGRID Contractor, indicating the on the documents
Specification location of the quarry and

based on the test results
of Joint samples tested in
POWERGRID accepted
lab.

2. Physical tests

Annexure-3 of this
FQP

As per document m_. .

Samples to be taken jointly
and tested in
POWERGRID accepted
lab

4. Fine aggregate

1. Source approval

Source meeting
POWERGRID
Specification

One sample per 200 cum
or part thereof for each
source and size. (Mini.
Qty .required for testing is
100 cu. m.) (Further refer
note-15 at page 23)

Contractor

Proposed by Contractor,
indicating the location of
the quarry and based on
the resuits of Joint samples
tested in POWERGRID
accepted lab.

100% review of test results.

Site In charge

To review the proposal based
on the documents.

Site In charge

2. Physical test

As per Annexure-4 of
this FQP

Samples to be taken jointly
and tested in
POWERGRID accepted
lab.

One sample per 100 cum
or part thereof for each
source (Mini. Qty. required
for testing is 50 cu. m.)
(Further refer note-15 at
page 23)

100% review of test results

L

Site In charge




STANDARDISED FIELD QUALITY PLAN

Item Civil works for site Packages SFQP No. | DOC No.C/QA&I/SFQP/SITE-CIVIL-2012
Applicability POWERGRID PROJECTS
Date of Issue 1d-any REV. 01
Validity Till next revision
Pages of 23
S. No. Description Items to be Checked | Tests/Checks to be Ref. documents Check/Testing Counter Check/Test by Accepting
WERGRID thority i
of Activity done F— Extent PO authority in
POWERGRID
5. Water 1. Cleanliness POWERGRID Contractor 100% visual check at Field | Verification at random Site Engineer
Specification (Water
shall be fresh and clean)
2. PH Value -do - Contractor =B One sample per source 100% review of the test results Site m:m_z.mm_
Ph value not less than 6
B.Concreting
1.Workability Slump test Range 25-756mm refer Contractor Minimum 01 sample per 20% check at random Site Engr.
(For concreting not document at annex -5 day / conc. mixer
less than 1:3 : 6) of this FQP.
2.Concrete Strength | Cubes Compressive CPWD SPEC as Contractor One sample of 3 cubes for | 100% review of lab test results. Site in charge.

(For R.C.C.)

Strength

referred in document at

annexure-5 of this FQP,

Casting of cubes at site.
Cubes to be tested at
POWERGRID appd. Lab/
POWERGRID Lab/At site-
if testing machine duly
calibrated by NABL is
installed at site for 28 days
strength. Cubes at 100%
location are to be taken in
presence of POWERGRID
officials

every 20 Cum or part
thereof.

(Mini. Qty. required for
testing is 5 cu. m. for each
day of concrete)

Cubes at 100% location are to
be taken in presence of
POWERGRID officials. Tests
may be carried out at
POWERGRID site/ sub-station,
if the machine is calibrated by
NABL.

A
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POWERGRID
c)Back filling | Watering & Ramming a) Visual POWERGRID Spec Contractor 100% Random Site Engineer
for compaction
b) Compaction POWERGRID Spec Contractor Back filling is to be done 100% Site In charge
by watering and
ramming for desired
compaction(to be
ascertained by site in
charge)
3. Brick
Masonry

a) BRICKS

1.Dimensional

tolerance

POWERGRID
Specification/enclose

d annexure-6

Contractor (samples to be
taken jointly and tested in
POWERGRID accepted lab)

Enclosed Annexure -6

Review 100% of test results

Site In charge

2.Compressive POWERGRID -Do- -Do- -do- Site In charge
strength Specification /
enclosed annexure-6
3.Water Absorption POWERGRID -Do- -Do- -do- Site In charge
Specification /
enclosed annexure-6
4 Efflorescence POWERGRID -Do- -Do- -do- Site In charge
Specification/ C.,m,

enclosed annexure-6
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of Activity done Agency Extent authority
POWERGRID
Stone for
Masonry
Stone 1.Compressive IS: 1121 (Part-l) & Contractor (samples to be One sample pre source random Site In charge
Strength CPWD Specification w0l :
clause 7.1 Stone with taken jointly and tested in
round surface shall POWERGRID accepted lab)
not be used
2. Water Absorption | 1S: 1124-1974 & Contractor (samples tobe | One sample pre source random Site In charge
CPWD Specification e :
clause 7.1 Stone with taken jointly and tested in
round surface shall POWERGRID accepted lab)
not be used
5. Tiles for 1.Terrazo Tile 1.Wet Transverse 15: 1237 & Samples to be taken jointly One sample for every 100% review of the test results. | Site In charge.
Floorings & Strength POWERGRID and tested in POWERGRID 10000 tiles or part
walls 2. Water Absorption Specification/ accepted lab thereof / enclosed
3. Abrasion Test enclosed annexure-7
annexure-7
2.Glazed tiles 1.Water Absorption 1S: 15622 m_ B Samples to be taken jointly %m..%omma_u_m for _.._w<mQ ) 100% review of the test results. | Site In charge.
) iles or pa
3.Vitrified Tiles 2.Crazing Test POWERGRID and tested in POWERGRID | thereof.
Specification accepted lab
Aimpact Test s (Minimum quantity of
Strength material for carrying out
test is 3000 nos.)
6. Finishing Type / quality /class of | Physical verification of _m.m.,__ﬂ..,...mnmx_c Contractor 100% MTC/Manufacturer catalogue To | Site In charge.
materials of finishing building Different items as per Specification be reviewed.
building material specification %
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- POWERGRID uthority in
of Activity done P— Extent authority i
POWERGRID
7. Timber
1.Timber for Door & 1. Moisture content 1S: 287 & CPWD Samples to be taken jointly One sample per cu. m or 100% review of the test results. | Site In charge.
Window Frame Specification and tested part thereof (No testing
required below 1 cu.m.)
2. Flush Door shutters | 1.End Immersion Test POWERGRID Samples to be taken jointly One sample for every 50 100% review of the test results. | Site In charge.
(factory made) 2. Knife Test Specification and tested in POWERGRID | shutters or part thereof.
3.Glue Adhesion Test accepted lab (Mini. qty. of shutters for
carrying out the test
shall be 26 nos.)
8. Aluminum 1. Anodic coating Coating 1S:5523 Contractor One sample for every 100% review of the test results Site Engineer
Door& POWERGRID 200 Kgs or part thereof.
window specification, (Mini. Qty. required for
sections approved drawings testing is 100 kgs.)
and CPWD
specification
9. G.S. Barbed G.S. Barbed Wire 1. Visual Check 18:278, POWERGRID Contractor 100% Random Site Engineer
Wire specification &
CPWD specification.
2. Dimensions, Al R Contractor As per sampling plan at Random Site Engineer
Weight & Size. BFilaaE: Annexure-7
OpﬂCL\
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S. No. Description Items to be Checked Tests/Checks to be Ref. documents Check/Testing Counter Check/Test by Accepting
ivi - . . uthority i
of Activity done Agency Extent POWERGRID authority in
POWERGRID
3. Tensile test, 1S:278, POWERGRID | Manufacturer's MTC / As per sampling plan at Review of manufacturer's/TPL Site Engineer
zinc coating test specification & CPWD | Third Party lab annex-7 test certificates
snadlicity weat | SPecHication;
(Refer annexure-7
of this FQP)
10. Road (WBM
layers)
Material A. Coarse Aggregates 1.Source approval Source with materials | Contractor Proposed by the To review the proposal based Site In charge

meeting
POWERGRID
Specification

Contractor, indicating the
location of the quarry and
based on the test results
of Joint samples tested in
POWERGRID accepted
lab.

on the documents

2 Physical tests

As per document at
Annexure-8 of this
FQpP

Samples to be taken jointly
and tested in
POWERGRID approved
lab.

One sample per 200 cum

or part thereof per source.

(Mini. Qty. required for
testing is 100 cu. m.)

100% review of lab test results

Site In charge

B)Stone Screening

1.Source approval

Source with materials
meeting
POWERGRID
Specification

Contractor

Proposed by the
Contractor, indicating the
location of the quarry and
based on the test results
of Joint samples tested in
POWERGRID accepted
lab.

To review the proposal based
on the documents

AUSS

Site In charge
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S. No. Description Items to be Checked Tests/Checks to be Ref. documents Check/Testing Counter Check/Test by Accepting
f Acti RID i
of Activity done Agency Extent POWERG authority in
POWERGRID
2. Gradation As per document at Samples to be taken jointly | One sample per 100 cum 100% review of lab test results Site In charge
Annexure-8 of this and tested in or part thereof.
FQP POWERGRID accepted (Mini. Qty. required for
lab. testing is 50 cu. m.)
C)Binding Material Plasticity index " As per documentat | Contractor One sample per lot of 50 100% review of lab test results | Site In charge
Annexure-8 of this cu.m. or part thereof.
FQP (Mini. Qty. required for
testing is 25 cu. m.)
D) Laying of sub base Physical check As per CPWD spec Contractor 100% Random Site Engineer
Course clause 17.7.2
E) Laying of base Physical check As per CPWD spec Contractor 100% Random Site Engineer
Course clause 17.8.1
11. Pile REFER SFQP OF SWICH YARD PILE WORK — DOCUMENT NO. C/QA&I/SFQP/SCW-PILE, REV.01
foundations

Mk
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ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR CEMENT

CRDINARY PORTLAND CEMENT

S. Name of the test | Ordinary Portland Cement 33 Ordinary Portland Cement Ordinary Portland Cement Remarks

No. grade as per IS 269 43 grade as per IS 8112 53 grade as per IS 12269

a) Physical tests To be conducted in Appd. Lab

(i) | Fineness Specific surface area shall not | Specific surface area shall not | Specific surface area shall not be | Blaine's air permeability method as
be less than 225 sq.m. per Kg. | be less than 225 sq.m. per Kg | less than 225 sq.m. per Kg or | per|S 4031 (Part-2)
or 2250 Cm2/gm. or 2250 Cm2/gm. 2250 Cm2/gm.

(i) | Compressive 72 + 1 hour : Not less than 16 | 72 * 1 hour : Not less than 23 | 72 + 1 hour : Not less than | As per IS 4031 (Part-6)

strength Mpa (16 N/mm2) Mpa ( 23 N/mm?) 27Mpa (27 Z.HSBJ

168 + 2 hour : Not less than 22 | 168 + 2 hour : Not less than | 168 * 1 hour : Not less than
Mpa (22 N/mm2) 33Mpa ( 33 Nimm?) 37Mpa ( 37 N/mm?)
672 + 4 hour : Not less than 33 | 672 + 4 hour : Not less than | 672 £ 1 hour : Not less than 53
Mpa (33 N/mm2) 43 Mpa (43 N/mm?) Mpa ( 53 N/mm?)

(i) | Initial & Final | Initial setting time : Not less | Initial setting time : Not less | Initial setting time : Not less than | As per IS 4031 (Part-5)

setting time than 30 minutes than 30 minutes 30 minutes

Final setting time : Not more | Final setting time : Not more | Final setting time : Not more than -do-
than 600 minutes than 600 minutes 600 minutes

(iv) | Soundness Unaerated cement shall not | Unaerated cement shall not | Unaerated cement shall not have | Le Chatlier and Autoclave test as
have an expansion of more | have an expansion of more | an expansion of more than 10mm | per IS 4031 (Part-3)
than 10mm when tested by Le | than 10mm when tested by Le | when tested by Le Chatlier and
Chatlier and 0.8% by Autoclave | Chatlier and 0.8% by Autoclave | 0.8% by Autoclave test. f.(@
test. test G\Wx
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S. Name of the test | Ordinary Portland Cement 33 Ordinary Portland Cement Ordinary Portland Cement Remarks

No.

grade as per IS 269

43 grade as per IS 8112

53 grade as per IS 12269

b) | Chemical composition tests Review of MTC only

a) Ratio of percentage of lime | a) Ratio of percentage of lime | a) Ratio of percentage of lime
to percentage of silica, to percentage of silica, to percentage of silica,
alumina & iron oxide 0.66 alumina & iron oxide 0.66 alumina & iron oxide 0.80 to
to 1.02 to 1.02 1.02%

b) Ratio of percentage of | a) Ratio of percentage of | a) Ratio of percentage of
alumina to that of iron alumina to that of iron alumina to that of iron oxide
oxide Minimum 0.66% oxide Minimum 0.66 Minimum 0.66%

c) Insoluble residue, | ¢} Insoluble residue, | ¢c) Insoluble residue,
percentage by mass Max. percentage by mass Max. percentage by mass Max.
4.00% 2.00% 2.00%

d) Magnesia percentage by | d) Magnesia percentage by | d) Magnesia percentage by
mass Max. 6% mass Max. 6% mass Max. 6%

e) Total sulphur content | e) Total sulphur content | e) Total sulphur content
calculated as sulphuric calculated as sulphuric calculated as  sulphuric
anhydride (S0,), anhydride (SOs), anhydride (SO,), percentage

percentage by mass not
more than 2.5 and 3.0
when tri-calcium aluminate
percent by mass is 5 or
less and greater than 5
respectively.

percentage by mass not
more than 2.5 and 3.0
when tri-calcium aluminate
percent by mass is 5 or
less and greater than 5
respectively.

by mass not more than 2.5
and 3.0 when tri-calcium
aluminate percent by mass is
5 or less and greater than 5
respectively.

f) Total loss on ignition shall not
be more than 5 percent

f) Total loss on ignition shall not
be more than 5 percent

f) Total loss on ignition shall not
be more than 5 percent
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S. Name of the test Remarks
No.
2. | POZZOLANA PORTLAND CEMENT AS PER IS 1489
a) | Physical tests i)  Fineness Specific surface area shall not be less than 300 sq.m. per Kg. or
3000 Cm?/gm
iy Compressive strength a) 72 + 1 hour : Not less than 16 Mpa (16 N/mm?)
b) 168 + 2 hour : Not less than 22 Mpa (22 N/mm?)
c) 672 + 4 hour : Not less than 33 Mpa (33 N/mm?)
i) Initial & Final setting time Initial setting time : Not less than 30 minutes
Final setting time : Not more than 600 minutes
iv) Soundness Unaerated cement shall not have an expansion of more than 10mm Le Chatlier test and 0.8% by Autoclave
test as per IS 4031 (Part-3)
b) | Chemical
composition tests
a) Magnesia percentage by mass Max. 6% Review of MTCC only
b) Insoluble material, percentage by mass x + 4 (100-x)/100 where x is the declared % of pozzolana -do-
in the PPC
c) Total sulphur content calculated as sulpuric anhydride (SO3), percentage by mass not more than -do-
3.0
Total loss on ignition shall not be more than 5 percent n.?c(ﬁ
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ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR REINFORCEMENT STEEL

AS PER IS 1786-1985 Edition-4.3 (2004-12)

Sulphur & Phosphorus

S Name of the test Fe 415 Fe 500
No.
i) | Chemical analysis test
Carbon 0.30 Percent Maximum 0.30 Percent Maximum
Sulphur 0.060 Percent Maximum 0.055 Percent Maximum
Phosphorus 0.060 Percent Maximum 0.055 Percent Maximum
0.11 Percent Maximum 0.105 Percent Maximum

Physical tests

a) Tensile Strength Minimum

10% more than actual 0.2% proof | 8 % more than actual 0.2% proof stress

stress but not less than 485 but not less than 545 N/Sg.mm
N/Sqg.mm.
b) 0.2% of proof stress/Yield stress 415 500
Minimum, N/mm g
c) Elongation percent , Minimum 14.5 12
i) | Bend & Re-bend tests Pass Pass
el
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ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR COARSE AGGREGATES AS PER IS 383

3. | Coarse Aggregates
i) Physical Tests
a) Determination of a. IS Sieve %age passing for Single-Sized Aggregate Percentage Passing for grades Aggregate of nominal size
particles size Designation of nominal size
40 mm 20 mm 16 mm 12.5 mm 10 mm 40 mm 20 mm 16 mm 12.5 mm
63 mm 100 - - - g - . . o s
40 mm 85to 100 100 - - - 95 to 100 100 - -
B : 20 mm 0to 20 8510 100 100 - - 30to 70 95 to 100 100 100 ]
16 mm - - 8510 100 100 - - - 90-100 -
12.5 mm - - - 85to 100 100 = - - 90 to 100
10 mm Oto5 Oto 20 0to 30 Oto 45 85 to 100 10to 35 2510 55 30to 70 40 to 85
4.75 mm - Oto5 Oto5 Oto 10 Oto 20 Oto5 Oto 10 Oto 10 Oto 10
2.36 mm - 2 - = Otob - & > = I
b.  Flakiness index Not to exceed 25%
c.  Crushing Value Not to exceed 45%
d. Presence of deletrious S.mﬁm:m# Total presence of deleterious materials not to exceed 5%
e. Hardness Abrasion value not more than 40%, Impact value not more than 30%
f. Soundness test (for concrete work | 12% when tested with sodium sulphate and 18% when tested with magnesium sulphate n\.(,L,\
subject to frost action)
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ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR FINE AGGREGATES AS PER IS 383

4. | Fine aggregates
i) | Physical Tests Percentage passing for graded aggregate of nominal size
IS Sieve Designation .
a) Determination of particle size F.A. Zone | F.A. Zone ll F.A. Zone Il
10 mm 100 100 100
. H:m mm 90-100 90-100 1 90-100
2.36 mm 60-95 75-100 85-100
1.18 mm 30-70 55-90 75-100
600 microns 15-34 35-59 60-79
300 microns 510 20 8to 30 12 to 40
150 microns 0-10 0-10 0-10
b)  Silt content Not to exceed 8% Not to exceed 8% Not to exceed 8%
c) Presence of deleterious material Total presence of deleterious materials shall not exceed 5%
d) mow:aﬁmmﬁm Applicable to concrete work subject 12% when tested with sodium sulphate and 15% when tested with magnesium sulphate
o frost action

=t
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ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR CONCRETE WORK

1) Concrete a) Workability Slump shall be recorded by slump cone method and it shall between 25-75 mm. depending
upon workability requirement as per IS 456.
b) Compressive strength For Design mix as per 1S:456 for Grade M20 or above
For nominal (volumetric) concrete mixes compressive strength for 1:1.5:3 (Cement :
Fine mmm..mmmwmm : Coarse aggregates) concrete 28 days strength shall be min
mmmxmsn_.: and for 1:2:4(Cement: Fine >mm3m_m~m Coarse aggregate) nominal mix
concrete 28 days strength shall be min ml_cxm...o_,:

Notes :

1) All Design Mix concrete shall be as per IS: 456

2) ACCEPTANCE CRITERIA BASED ON 28 DAYS COMPRESSIVE STRENGTHS FOR DESIGN MIX CONCRETE: AS PER Table-11 of 1S;456 as given below:

mvmo_ﬂma Grade Mean of the Group of 4 Non-Overlapping oo:mmo:zc_m ﬁmmﬂ results in N/sq mm Individual Test Results in N/sq mm
M 20 or above Shall greater than or equal to fck+0.825 x established ﬂm:nma deviation ro:ama = fck — 3 N/'sg mm
off to nearest 0.5 N/sg mm)*
Or
Fck + 3 N/sq mm, whichever is greater
* Established value of standard deviation shall be determined based on Note of Table-11 of 1S:456

2) In case of design mix, necessary approvals are required to be taken by Engineer In-charge.

3) ACCEPTANCE CRITERIA BASED ON 28 DAYS COMPRESSIVE STRENGTHS FOR NOMINAL MIX CONCRETE:

a) On the basis of mandatory lab test result, in case of actual average compressive strength being less than specified strength but up to 70% of specified strength,
concrete may be accepted and the rate payable shall be in the same proportion as the actual average compressive strength bears to specified compressive
strength.

b) If the actual average strength of accepted sample is less than 70% of specified strength, the Engineer-in-charge shall reject the defective portion of work
represent by sample and nothing shall be paid for the rejected work. Remedial measures necessary to retain the structure shall be taken at the risk and cost of
contractor. If, however, the Engineer-in-charge so desires, he may order additional tests to be carried out to ascertain if the structure can be retained. All the
charges in connection with these additional tests shall be borne by the Contractor. O?,L,

e

c) 53 Grade cement shall be used after obtaining specific approval of the Engineer In charge.

d) Portland slag cement conforming to IS: 455 may be used after obtaining specific approval of the Engineer In charge.
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SAMPLING PLAN FOR BRICK-WORK

| and dimensional characteristics.

No of Bricks in the lot | For characteristics specified for individual bricks

For Dimensional characteristics for group of 20 bricks- No of bricks to be selected

No of bricks to be selected | Permissible no of defective in the sample.
(1 (2) (3) (4)
2001-10000 20 1 40
10001-35000 32 2 60
35001-50000 - i.mo 3 - 80

Note : For a particular work where less then 5000 nos. of bricks are to be used, only visual checks are to be done.

Scale of sampling for physical characteristics

Lot size Sampling size for compressive strength water absorption and efflorescence | Permissible No of defectives for efflorescence
(1) (2) (3)
2001-10000 rw o 0
10001-35000 | 10 0
35001-50000 | 15 1
o
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1) Dimensional Tolerances: The dimensions of modular/ Non modular bricks when tested shall be within the following limits per 20 bricks.

S.No DESCRIPTION MODULAR BRICKS NON-MODULAR BRICKS
1 LENGTH 372 t0o 388 cm (3804 8 cm) 432 to 468 cm (450 + 18)
2 WIDTH 176 to 184 cm (180+ cm) 213 to 231cm (222 9)

3 HEIGHT 176 to 184 cm (180« 4 cm) 134 to 146 cm (140 + 6)

2) Compressive strength: the bricks shall have a minimum average compressive strength as specified in POWERGRID specification. The compressive strength of any individual brick tested shall not fall

below the min. average compressive strength specified for the corresponding class of brick by more than 20% . in case compressive strength of any individual brick tested exceeds the upper limit

specified for the corresponding class of bricks, the same shall be limited to upper limit of the class as specified for the purpose of calculating the average compressive strength.

3) Water absorption : The average water absorption of bricks shall not be more than 20% by weight.

4) Efflorescence : The rating of efflorescence of bricks shall not be more than moderate.

Al
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Annex- 7( Page 1 of 1)
TESTING FOR TERRAZZO TILES

S1.No. Frequency of testing Minimum quantity of material for
carrying out Test
1. One test for everyl0000 nos. or part thereof for each type and size from a single 5000no0s. (no testing need be done if total number tiles of all the types of all
manufacturer, sizes from all manufacturers used in a work is less than 5000)

TABLE —1 : SAMPLING FREQUENCY FOR BARDED WIRE

S.No. NUMBER OF REELS IN THE LOT | NO. OF REELS TO BE SELECTED FOR SAMPLING
1. UPTO 25 3
2 26 TO 50 4
3. 51 TO 150 5
4. 151 TO 300 T
5. 301 AND ABOVE 10

TABLE — 11 : ACCEPTABLE TENSILE PROPERTIES AS PER IS 278

S.NO.
SIZE OF LINE WIRE (MM) TENSILE STRENGTH MINIMUM BREAKING LOAD OF COMPLETED QC,L_\
OF LINE WIRE BARBED WIRE (KN)
N/SQ.MM
1, 2.50 390 TO 590 37
2. 2.24 390 TO 590 3.0
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PHYSICAL, REQUIREMENT OF COARSE AGGREGATE

S. Type of Type of W.B.M. Test Method Requirements
No. | Construction.
1. Sub-base Los Angeles Abrasion 1S:2386(Pt.IV) 60% max.
Value or Aggregate 1S:2386 (Pt.IV) ' 50% max
Impact value 1S:5640™""
2 Base a) Los Angeles Abrasion Value | [S:2386(Pt. IV) 50% max.
or Aggregate 1S:2386 (Pt.IV) " 40% max
Impact value 18:5640™"
b) Flakiness Index 1S:2386 (Pt.I) "15% max
3. Surface a) Los Angeles Abrasion Value | [S:2386(Pt.IV) 40% max.
Course or Aggregate Impact value [S:2386 (Pt.IV) 30% max
b) Flakiness Index 1S:2386 (Pt.I) 15% max
4 Binding Plasticity index IS :2720 (Pt V) Less than 6
Material

*  Aggregates may satisfy requirements of either of the two tests

" The requirements of flakiness index shall be enforced only in case of crushed/broken stone and crushed slag.

Page21 of 23

Annexure-8
Page 1 of 2

.:>mm_.omm.8m like brick metal, kankar and laterite which get softened in presence of water, shall be tested for impact value under wet conditions in
accordance with [1S:5640.

cWA
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GRADING REQUIREMENTS OF COARSE AGGREGATE FOR W.B.M
Grading No. | Size Range Sieve designation % by weight passing
the sieve
I 90mm to 45mm 125mm 100
(Suitable for sub base courses | 90mm 90-100
of compacted layer of not less | 63mm 25-60
than 90mm thickness). 45mm 0-15
22.4mm 0-5
2. 63mm to 45mm 90mm 100
63mm 90-100
S53mm 25-75
45mm 0-15
22.4mm 0-5
3. 53mm to 22.4mm 63mm 100
53mm 95-100
45mm 65-90
22.4mm 0-10
11.2mm 0-5
4 Screening
A) 13.2 mm 13.2 mm 100
11.2 mm 95-100
5.6 mm 15-35
180 micron 0-10
B) 11.2 mm 112 mm 100 Di\
5.6 mm 90-100
180 micron 15-35
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General Notes :-

1)

2)
3)
4)
5)

6)
7)
8)
9)

10)
11)

12)

13)
14)
15)

16)
17)
18)

This standard Field Quality Plan is not to limit the supervisory checks which are otherwise required to be carried out during execution of work as per drawings/Technical
specifications etc.

Contractor shall be responsible for implementing/documenting the SFQP. Documents shall be handed over by the contractor to POWERGRID after the completion of the work.
Project in charge means over all incharge of work. Site Incharge means incharge of the Site. Site Engineer means in charge of the section.
In case of deviation the approving authority will be one step above the officer designated for acceptance in this quality plan subject to minimum level of Site incharge.

Acceptance criteria and permissible limits for tests are indicated in the Annexures. However for further details/tests POWERGRID specification and relevant Indian standards
shall be referred.

Tests as mentioned in this FQP shall generally be followed. However E.|.C. reserves the right to order additional tests wherever required necessary at the cost of the agency.
All counter checks/tests by POWERGRID shall be carried out by POWERGRID's officials at least at the level of Site Engineer.
Main producer of reinforcement steel are SAIL, TISCO, RINL.

Wherever CTD bars (Fe-415) are specified for reinforcement steel, TMT reinforcement steel are acceptable if the physical, chemical & Mechanical properties of TMT
reinforcement meets the minimum requirement of CTD bars.

Accepting Authority for testing Laboratory shall be Site in Charge.

Mobile testing Labs owned by the contractor may also be acceptable if their facilities meet the testing requirements and the testing equipments are properly calibrated subject to
approval of project In charge.

READYMIX CONCRETE (RMC) IS ACCEPTABLE FOR USE. HOWEVER, SITE INCHARGE SHALL APPROVE THE SOURCE OF MATERIALS TO BE USED FOR RMC .The
documentation to be maintained shall be as per IS 4926:2003 i.e i) Information to be supplied by the purchaser (clause 7)

ii) Information to be supplied by the producer (clause 8)

iii) Sampling for concrete strength should be one set of 3 nos of cubes for every 20 cu.m or part thereof for each day of concreting and 28 days
compressive strength shall be tested in line with 1S:456.

Epoxy coating on reinforcement steel wherever required shall be done as per IS 13620.
Refer CPWD Specification for items not included in this SFQP for mandatory testing.

A source of material for aggregate (coarse & fine),bricks, masonry stone, structural steel and cement once approved for a work in the project site, same shall be considered as an
approved source for other works also, if there is no change in quarry, supplier source.

For a particular work, if total wt. of steel of dia.8-12mm is less than 250 kgs. and total wt. of steel of dia. 16-32mm is less than 500 kgs.,no MTC/ testing is required.
For a particular work if total consumption of cement in the work is 20MT or below, no MTC/ no third party testing is required. Q/\r\(ﬁ\\

In case Reinforcement Steel is procured from other approved manufacturer (other than main producers),as mentioned in compendium of vendors, POWERGRID shall select the
samples from offered lot at their factory / stock yard and witness tests at their factory / third party lab.(TPL)approved by Powergrid, as per 1S:1786 (latest revision).





