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il POWER GRID CORPORATION OF INDIA LIMITED —==

(A Government of India Enterprise) q-l-a-e-ﬁ’-rg

Z 8Ty -1 8, FARET A° A=, FEETETE-500 080 (Froua.)
SRTS-I RHQ, Kavadiguda Main Road, Secunderabad-500 080 (T.S.)
YA Tel : 040-27546658, Wt Fax : 040-27546637

CIN : L40101DL1989G01038121
Ref: SRTS-I:RTIM-77:2608:2019 BY REGD.POST ACK DUE Dt.14.10.2019

Shri V. Arun Kumar, Proprietor

Sri Sai Lakshmi Constructions,
3-17C-28/1, Sri Sai 40 Buildings,
Godarigunta, Kakinada — 533 003,

East Godavari District, Andhra Pradesh

Dear Sir,

Sub: Information under Right To Information (RTI) Act, 2005 — Reg.
Ref: Your RTI application Dt:25.09.2019, received by us on 30.09.2019

Information requested by Applicant Shri V. Arun Kumar under RTI Act.

:‘"} Information Requested by Applicant Information by POWERGRID
1 Complete Specification of Earthwork in excavation Enclosed at Annexure-I|
in different types of soil (Page No.370-376)
Complete specification of Concrete of all grades,
5 including accepted cement consumption per cubic Enclosed at Annexure — |
meter of concrete by PGCIL for each grade of (Page No.373)
concrete
Reinforcement  schedule  including  chairs, :;/l;\f?;ier:;ez;tsc::acil;lslesubr:g::éiv::
3 | submitted by TPL to PGCIL for the Angle Towers drawings followed for the.foundation;
No. 22B/0, 29/0, 30/0 and 39/0
are enclosed at Annexure-

Thanking you,
Yours sincerely,
for POWER GRID CORRORATION OF INDIA LIMITED,
ré[tof!‘?
(K.P. Balanarayan)
Sr. General Manager-AM/CPIO
Copy to:

CGM |/C:SR-1:AA:Sec’bad - for kind information please.

ot Frtea: -0 Fq ATV TRAT, FIAAT TLA, TE {110 016, LW ¢ 011-26560112, % : 011-26601081
Registered Office: B-9, Qutub Institutional Area, Katwaria Sarai, New Delhi - 110 016. Tel. : 011-26560112, Fax : 011-26601081

¥AT HRTEA: AT, e 7 - 2, 929, TEATH-122 001 (gfRamom) € o ¢ &t g : 0124-2822000, 7 : 0124-2571762
Corporate Office: Saudamini, Plot No. 2, Sector-29, Gurugram-122 001 (Haryana) EPABX : 0124-2822000, Fax : 0124-2571762
Website : http://www.powergridindia.com
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Founddtions :

Foundation includes supply of all labour, tools & machineries, mater ials such as
Lcement, sand, coarse agsregates and reinfor cement steel and all associated
activities, such as, excavation, concreting elc,

Type of Foundations

The foundation shall generally be of open cast - type. Reinforced Cemient
Loncrete footing  shall be wed. for, all. ype of normal .towers, AH the four
fOOflﬂQb of the towar and- theiz cxt{.na'ons shail be similar for a° naL.mu!al
locanm 3 0\(‘th \"i"mu soil condition _and ot water table are different at different
legs. The total rir‘p{h of fvunda oy Drelow groung level shall gene ral'v bé ujpte
,3‘5' meters For Hard Rock i ypé and also w Here specific site mnrlrnnns /
propertics demand found ation of Lhﬂrmml depths (lower or lughc:‘), the. same
shall be adopted with prior approval of E mpiuyu S

Classifications of Foundations:

a -

The foun cdationr dooiw s shall depend upon the type of soil sub qo:l \’Vc;l\.‘ level
and the presence of sur face waler which Rave beon claksmed as foliﬁws

o

Normal d_r-y

To be used for locations wherc_ Pormal dry mhoawe or. non—coiﬁ%ive soils are
met. Foundations in areas whe =re surface water encountered from rain runoff or
aﬁrlulltural iieids (except p addy ficids) shall also be classified : as normal dry.

Sandy Diry Soil

To be used for locations whcre cohesion Jess pure qandL or sar-d with'clay content
less than 10% met in dry. condition. s

Wet
To be used for locations:

Where sub-soil water is met beiween 1.5 mefers and the depth of foundation
below the ground level.

Wet Paddy
To be used for locations:

Whictrare in surface water for long period With waler penetraton not exceeding
one meter below the ground level e.g. paddy fields.
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% 23.61 . TFully Subiﬁerge'd'BTad(.-fiogt_o;xi Soil s e

o

Ca
=3
b'xﬂk,

-

l"arti-ally‘Submerge.d

To be used at locations where sub-soil water table is met between 0.75 meter and

Lometre below the ground level.
Fully Submerged

To be used at locations where sub-50il water table is met atless-than 0.75 meter
below the ground level. - St Heiliee s b Tl > e S

Sigiy, s = - -
ST . .

To be used al':"lo'c'r'li‘-i.b_l'lf‘>'<_\-'\.::hei‘-€.SOEI is clayey type, not-necessar'il-.y‘b'lack in colour.

which shrinks:_ when dry and swells when wet, resulting in differential
, movement. ‘Foi; -'desighjhg foundations, for sach locations, the soil is considered

submerged. innature.” ; g B )

*{ . 2362 WetBlack Cotfon Soil ~ |

To be used at locations Whére—sgif-‘is--clayey type, not necessarily black_iﬁ colour,

which shrinks when. dry and swells when wet, resulting in - differential

movement." For designing foundations, for such locatioris, where sub-soil water
is met between 1.5 meters and the depth of-foundation below the ground level,
Dry Black Cotton Soil” .. . .\ . s

To be used at lééati’ops where soil is clayey type, not necessarily black in colour,
which ¥shrinks ‘when dry - and swells when. wet, resulting in differential
‘movement. - For designing foundations, for siich locations, where no sub-soil
water is met upto the depth.of foundation. - =i

Fissured - I:{oclgn Ly

- 16 be used at Tocations where decomposed or fissured rock, hard gravel, kankar,-
limestone, laterite- or any other-soil of similar nature is met. . Under cut type
foundation is to be used for fissured rock locations. X

In case of fissured rock lncaticis, where water table is met at 1.5M or more
below ground level, wet fissured rock foundations shall be adopted. Where
fissured rock is encountered with subsoil water table less than 0.75 meter below

ground level, submerged fissured rock foundations shall be adopted. In case of
dry locationss. dry fissured rock foundations shall be adopted. et

M{w
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b b
The Jocations where chiseling, drilling and blasting is required for excavation

- Hard rock type [oundations are to be used, For thesg locations rock anchoring, is

r

to be provided to resist uplift forces.

2 Where soil is of composfte in pature, classification. of foundation shall  be
according to the type of soil predominant in the footing.

Above foundation classification and their use is indicative and shall be a5 per the

classification approved by Employer during execution stage.

24 Design of Foundations - .
SEST _' -'.Desigii of fbynﬂ_a‘éicms as classified underClL. 2.3 far all towers and towers wiily e
- exteiisions s‘hz_a:_fl_'bel.cit:\«'clépa’d by the Employer based on the soil propertics. The
indicative sh:—i-pe of foundation is also enclosed in this Speci'fi"e'ati(m‘
242 "Ziépeﬂding' an the site conditions other types of foundations shall alca be
designed” and provided by the Employer suiﬁab[e for.I}wtex;niedia:re conditions
under the above classifications o effect more economy or to suit specific site
conditions ercoumtered. - i
z4£ 3

¢ The proposal for tiese types of foundations shall be submitted by the Contractor
based on the detailed soil Investigation and duly recommended by Engineci-in-
charge. : £ ‘ !

The consfructipn' drawings /working drawings of all type of'fmmdalios'm_‘
classified ‘as in’ clause 2.3 shall be provided to the contractor progressively
during execution stage The drawings for other foundations designed for
specificisit:e conditions s?a_ﬂ be provided based on éch_:a}'site requiremnerits only.
The provisional q'uanfiliés’“of'ex’e:‘a'vation-, Concre‘ting- and réi_nforcemem stee!
required for the projectare furnished in the BPS: - :

Seil Investigation

The Contractor shall be required to undertake soil hwestigatibn as per clause 4.
of Section MI at some tower locations as required by the Empleyer.  The

provisional number of soil testing locations is furnished in BPS.

Froperties of Concrete

for open cast type foundation - - . : o

- e cement concrete used for the foundations shall gererally be of grade M-20
m £1.5:3 nominal mix ratic with 20mm coarse. aggregate for chitmney
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portion and- 20mm/40mm aggregates for pyramid or slab portion. All the
properties of concrete regarding its strength under compression, tension, shear,
punching and bending etc.as weltas workmanship will conform to [S:456.

L ' 2.6.2 The Quantity of minimum cement to be used per unit quantity of consumption
. S for different mix (nominal mix) of concrete should‘be as follows:

SI. ‘Descriptien ~." .. . Unit. . 2 Quantity-of-minimum |- -
i No. S it il e 5 on pCementinbe used per
= 4 e RE T S R e e i e 'Uni’tquantlty ofwork -4
2 ‘ Bl ST L S X . o Pt (lnkgs) - s

z @ .1 ° |1:1.53nominal mix cqx_u_:rétej_ o} G s ‘400” )

2. ° 11:2:4 nominal mix concrete ° R Cwny 3 e s+ 320

3. 1:4:8 nominal. mix c‘oﬁcr.“eté RO F Eh 170

BT R Randqm Rubb!e Masomy with |- Cam. . -7~ 7.7 83
: 1 1:6 cement mortar sy : :

~ Alternatively, Ready MIX concrete can also be U.bl.,d. T“he ready mix: concrete shall
. conform to 1S:4926. The consumptlon of cement, ‘seléction and use of Materials

~ for the ready mix concrete shall be in, accordance w1th 1S:456. The. concrete grade
- shall be of M20 grade. demgn mix as per IS: 456. -

26.3 . & C"'h_nt used shall be ordmary Portland Cement unless meutloned otherwise, _
= conformmg to the latest I_nda.an Standard Code IS 269 or IS 8112 or IS:12269.

Altematlvely, other vanetles “of cement other than ordmary Portland Cement

“such as Portland Pozzolana Cement conforming to 15;1489 (latest edition) or
Portland Slag Cement’ Conformlng to 15:455 (Lalest edlhon) can also be used.
The Contractor shalI submit the manufacturer s certificate, for each consignment
of cement procured to the Employer However Efnployer reserves the right to
direct the Contractor to condugct tests for each batch/lot of cement used by the

~ Contractor and. Contractor will conduct those tests free’ of cost at.the laboratory
so directed by ‘the Employer.: ‘The Contractot shall also have no claim towards
suspension of work due to time taken in conducting tests in the laboratory.
_Changing of brand or type of cement within the same structure shall not be
permitted without the prior approval of the Employer. Sulphate Resistant
Cement shall be-used -if Sulphate content is more than the limits specified in
IS:456, as per Geotechnical investigation report. :
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The CUring time nf cement will be
under the conipacr i

be obtained

-
tau

decided at the
certificate form
d 'U\ e Con

time of Execuiion of the work
rased en the Areputed laborg ory which wil;
and suzbnite ractor,

264 Concrete aggregates shall confirm to 1S.383. =
26.5 The water yged for Muxing concre(e shall be fresh, clean and free from ojj acids
& alkalis, Organic materials or other deleterioys substances,
5.6 Reinforcemeny shall confirm (o 19:1786 for deform and cold, twisted bars (Fe
o e 5 500).If mentioned -irz the BPS, €Poxy, coated rein[orce.n.wm' shall Lonform 1o 1 e e o8
13620. Thermo Mcchanicalhf Treated (TMT)-bars (equivalent grade ) in Place of o
*Lr 7 ikd twisted bars are 4 lso accepted. I{ard dravwn steel. wire shall conforay to (S
e 432, All reim'm'cement shail be <lean and free

from looge mil}
rust and coat

ats of paint, o] or Gl
- Contractor shall
and place

scales,

dust, 1oose .

er coatings, destroy or reduce bohid
=3 () ) %

Supply either prefal

which may

ricated réinforce

ment or fabricate at Site
rein i"u,'.'(_'f,‘n_‘nent to shapes and dimensions as indicated or 25 required to |
“arty out the intent of approved :f(mr‘.da‘i‘jc»n dra s;sings and Specifications, Bl ) )
‘, = : “ : ; = : 2 ' : f
Spacers, chaz‘rs,_sfa Vs, ha‘ug'&rs ar_fc{, anﬁca!ed steel wire i"or'bindin_g elc. as ma Vv be i
ey Necessary, should pe used for proper rj'(")_rnihiﬁl'é_t'i'i::ﬁ of the foundat

_or chairs should be placed a¢

a maximum s
be provided wherever :

toni job. Spacers i é’
]
hecessary,

pacing of im and closer Spacing shal

-Con‘str'uction of I‘nive_z& _F-eundat'i-tm, Stub Seuing and Earthing'

]
~J
o}

Excavation

27.1.1 The excapation work for f('»Uﬂdéli_‘iéﬂS shall be taken u
Progressively streteh wise / section wise after obtainjn

o the p.:‘c;;‘.'"»sed -stretch 'wisq / section wise tower
detailed sur\,"ey along the approved route alignmen

P by the contractoy
& approvai from Emiployer
schedule, profile etc. a5 per

(A%

“~J

et
ho

pProvided, a Excavation for footings shall pe
the foundations

The excavation wall shal] pe
the pit dimensions shaHAbe based on ar assumed cley
150mm on alj sides of th i :

- be taken to carry

made to the |

nes and grades of
vertical and

rance of
Out excavation as
eXcavafion shall pe pProtected s
worker safety until the foot
dewatering efc. A3 approved by the Eps '
- &'is"furbing't'i"ae bearing surface of
undesirable materials w

any side clearance. Al
clean sub grade and provide
ing timbering, shoring, shutter;

as to maintain a
ing is placed, ys

hich may accumulate j
shall be removed & y Contr

actor before Piacing concrete.
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27.1.4

27.1.5

cotton type of foundatxon shall also be covered undel this.

375 i

The soil to be excavated for tower foundations shall be classitied as follows
dependmo upon the physical state of the soil at the tlme of excavation
irrespective of the typc of foundation installed.

a) DrySoil ; | A : _ 2

Soil removable either manual[y by means of a spade and shovel or mechamcally
by prodaims cxcav‘ators ] e

R RN ‘Y

__E\(ca_vation done in dry 5011 for W(:f,, partlally Subme{ged fully submmged and = CX

-
. a
: ‘.A,.--._

wet black cotton ‘type of foundatxons shaIL also b‘e covered 1.mde1-thi&

b; WLt ‘5011

Where the subsoil wa.télr table’ is encountered within the range of foundation °
‘depth or land where pumping or bailing out of water is required due to

presence or surface-water shall be treated as wet soil. The excavation done in
wet soil in case of wet, partkally submerged, fully submeibed and wet black

€ Dty FlssuredRock

_ Limes'tolné laterite, hard cbnglomerate or other soft or fissured rock in dry

condition whlc_h can be quarrled or split with. crowbal,s wedges pickaxes etc.

- However, if requlred l;ght blasting may be resorted “to. for loosening the

material but this will not in any way entitle the material to be classified as hard
rock. ' :

d) Wet 'F;lss.ured Rock -

Above fissured rock, when encountered with subsoil water within the range of

foundation depth or land where pumping or baxlmg out of water is required,

shall be treated as wet flssured rock.

e) Hard Rock

Any rock excavation, other than specified under fissured rock above, for- which

~ blasting, drilling, chisf’:ling are required The unit rate quoted for hard rock

excavation shall be inclusive of all costs for such drilling (including drﬂlmg

" wequired for anchormg) chiselmg and blasting, etc.

‘No extra payment shall be admitted for the removal of fallen earth mto a th or

borehole once excavated ‘ g :

Where rock is encountered, the holes for tower footmgs shall preferably be
drilled. Blasting where resorted to as an economy measure, shall be done with
utmost care to minimise fracturmg rock and using extra concrete for fllhng the



176

4 blasted, resulting in placement of farge volames of concrele, payment

wameeete shail be limited to design volumes of excavation, concreting,
ement etc. I case where drilling 15 done, the stubs may be shortened
¢ with the approval of the Employer.

Lemtractor shall arrange & supply requisite blasting material, and be
“ode for its storage and use, without any extra cost to the Emiployer.

Standard [S:3764 shall be followed regarding safety of excavation work.

stes and Measurement for Foundation
- -

er is requ i red o gquote thie unit fa'{"és""fd"r""c'i_if'ft‘;'réi‘-if"fgt‘,ii':'daﬁtm"'?a.u:*tiyii.y_

ement steel and stiib setting in the BPS. e e

'

ot rates of excavation for each t'}? pe of soil shall inciude excavation along
#all associated activifies like shoring, shuttering, dewateri ng L completion
Smmndation “work stock piling, dressing, back filling of foundadons ajter

Mg with  excavated/borrowed earth (irrespective  of  {ead)

and
tion of earth, carriage of surplus. earth to the suitable point of disposal
by the Employer or any other activity required for to compietion of
work in all respect. ; -

asurement for excavation shall be made on the Baé_its of design excavation
e arrived "at considering dimension of pitAIeaviﬁé'-.,l.S(\]mm'gap' around
Hor under cut foundations) the base pad or actually excavated whichever
# less and the unit rate of this item as indicated in Letter of Award. The
. Pameng for excavation shall be made as per actual type of soil encountered at
; fame of excavation, but the total, payment for excavation portion shall not
sed the amount as ‘payable for excavation considering the soil type same as
wd of foundation classification. The decision of the Employer shall be final and
‘Binding with respect to classification of soil and foundations. =

Form boxes shall be used for casting of foundations. The unit rate of con
shall include the cost of supply, fabrication and placement of forin boxes,

LS

Sesment, water, coarse and fine aggregates mixing ard placing of c¢éncrete, curing

concrete and any other activities related / required for completion of
Mtg works of foundation. The payment for this item shall be made as per
actual volumes of concreting completed but limited to design volume based
wnif rates indicated in the letter of award..

‘mmﬁ rate of ‘Reinforcement Steel” shall include supplly and placement of

tent steel, stirrups, wire for binding the reinforcernent, chairs, i

s etc, as required to complete the foundation work. The
e ‘ - 5 . a

excavation for dilferent types,of soils; concreting; ‘six pply and placement . .

Ereting g

Povs o
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