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POWERGEID and tested at
FOWERGRID approved lab

3. Chieniical
Chiemiical
COITPsITLa
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podnd  codudition witliosd
apting) is used within thres
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mamufaciuning date based on
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(i} Testimg [Physical &
Chemicall shall be done in
ca=g storage of cemem &
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1 review of lnb
test regulis and
ML,
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done m regular indervals as
per the expsting BFOQP ie
Cme  sample’  00MT
Manufacirer shall be joimtly
sealed hy POWERGREITY zpd
sted  al POWERGRID
approved Lob Hased on the
supply,  cxperience  and
performance up 0 one-vear,
further decision in
exemphien of testmg for these
vendors. shall be daken by
FOA dept, (CAT-1E Mew
Vendors listed in COV/! New

Vendors).

2. Plyesical tests

—

1_'4::u|e:- In case of steel vendors under CAT-11 or their notified dealers | new vendors, i) Al sizes of 10 mm and above shall be ken for usﬁﬁé‘m cvery M0 MT,
Nl 8 Three samples of cach size of Reanforcement sieel (all sizes of INmm & above) oat of I0MT steel Lot need 10 be physically weight af site in presence of
POWERCGRITY 1o ascertain their acceptance as per technicall specification. The weighted samples o1 site may be kept under custody for three months for furiher
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at POWERGRID approved comiTacts wmder
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Anncxure-3 of iz | bested m POWERGRID part theresl per source for | test resalis,
For approved lab THIKY & phove TL and One
sample per 500 cum or part .
thereaf per souree Tor SO0KY e e
& below TL, Ssmples to be Qﬁi %‘:'f:r.'f A
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G e | ]
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ested by Contractor i
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. Water b Cleanliness (Water | POWERGRID Contracion 100%% viswal check at Field | Verification at Site Engineer
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at site with calibrated Ph meter field 1est results
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Area/surface water charpe after wisiting |
4. Soll Investyraton it lezsast 0% |
sherever reguired Incalions.
b. In ‘case: of
’I_,.a-—__-.-.: WBCSFRTS |/ ULE
i Haised Chimney
o — & SFeem, Wy basictl LAls]
B ;’-,J ;
LY ‘_‘_-:fh,_f_-,_.a- W/
N




STANDARD FIELD QUALITY PLAN

Freny | Transmission Line SO Mo DO Mo CFQASFORTLAOG
Applicabiliny POWERGRID Projecss
Dot of Issue 10-07-20024 REY. m
Vnladiiy Tall mext revision
Page 7 of 32
| 8. | Description of Tests'Checks o be Ref, documenis Check/Testing Counter Accepting authority
Mo, | Activity done Check/Test by in POWERGRID
| — FOWERGRID
Apency Extent

recommendation by
Sate In-charge, o be
approved by S5r
DGMAGMS, VLI |
after visiting ot leasi |
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Cy Concrete Works
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Random rtubom with respest | |
o stub seting and
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placemeni
f, Us¢  of Sieel | In additson in present 15 16072: 2023 -l gl ~ahi- ~dio-
Jovnting Coupler 15 Provvisaiiis,
| Reinfarcement
complers for
mechanical splices of
biars in concrels may
be wsed a5 per 15
16172 2023
T Wodd Type Farthing | THa, and lemgih of fhe FOWERCGRIT =il sl siliw =i
rinl apesification and
approvisd
CONSITUCiog
drnwings
Photograph of GPFS
cnibled camera
R omcrete mix Flatio aof mm Approval of Design Comtlrac o note 1001 Site ln chasgpe
Proporieon PrOportion Mix submitied by in consltamon with
i Appliceble for contrastor based on Regienal engineering
Desagn Mix} mputs fumished by ’ﬁ, department.
PORWERGHRIT a4 - ¥
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b During concreting Slhuanps tesl @ per Ranpe 15 mm to 75 iComiracior Mimimum Two per day per check st random Bae Enganesr
IS5 11949 ( Latest i refer docummest Incation, preferably one at tee
| Workahility Revissoi il Annexure-5 of start of concreling
——— thris FCHP
2, Use of admixtres | Toachieve Adimixiures n Coniraciar e o per 15 DL03: [ 900 check ot rmdom Sise Engincer
i prncreting both | workability o per ssle | concretimg both im {RealMirmed 201 8) 1o achieve
m nonsinal and by slump test maomnil and design waorkability,
design mix mix may be used as
per 15 910} 1o
achiove workability
a4 per #be
resparements,  with
appeenyal il
Enprieers in s
| Charge
1. Concrete Strength | Cubes Comp Strength A= per Cemiraciar Kemingl Mix Mormally  lesting Site Engineer
POYWERGEID Casting of cubes gl site. Cubes o | Ope sample of 3 cubes i | shall be earmied ot
Specifications & as | be tested for 28 days strenjrth at | each tower locations if all the | at the | All cubes shall he
per Annexure=3 of | TOPWERGRID Lab/At site {if | kps e cast continuously | POWERGRID in- | tesied ot In-house
this SFCP teatmg  machow:  mstalled by | wathowl  mieruption: I | house cobe testing | testing Ficalitges
comtractor i= duly calibrated by | otherwise, additiennl 3 cubes | faciliy, However, i case "ol
NABL Lab POWERGRID | 0 be  mken  for  every | Alicmatively, breakdiown of CTM
mpproved Lof, subseguen continuous | samples  shall be [ or  other fonce
Cubes ar 100% locanon are o be | casting cass, tested a1 cube | majeure  condithons,
tmken  an presence of | 11 is o be ensured thal | teshng facility | cubes may be tested
POWERGRID officeals, every cose 3 cubes shall be | installed by | at  approved. TPL
Cubes molds should be of 181 | selocted in such a wiy that | contractor al | Out of testing  on
miarked. one snch from siort, middle | POWERGRID ™ saomples 0 be
and end of the caving | premises. i the | witnessed st TPL by
provis. wilness of | POWERGRID  Sie

FOWERGEIT. _.-;
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POWERGRIT

L e Ageney Extent =
Lastly, 5% samples @
POWERGRIL muncam,  shall e
approved Labs, in | wilnessed by Site In-
this  case, st | chaige
resubts shall be sent | Incase  of  Sike/
by the Lab, by E- | POWERGRID [ab,
matl  dimegtly wo | RS winess by
POWERGRID:, POWERGRID
further, hard copy | Bepresentative
of Test Cerificate
shall alsiv be seqf
by the Lab directly
w  POWERGRID
by Postal Address
HNOTE: Th
efforts  shall  he
mide 0 carry o
18P cabe testing
in dhe  in-house
cube testing

—_ Tacillrv.

15 456 (Litest Design Mix Further, Sile Engmeer
Revisson| One spmphe of 3 cubes m | POWERGRID o

cach tower locations iF all the | wilness lestifg  on !

leps are cost continuogsly. [F | 2™ samples and

odherwise, addinonal 3 cubes | also 0 meview 100

e be fmken  for  every | & festresults,

subsegqueaeni coptinugkis

CaslImg Gase,

Concrele Cube collection &

festing i case of RMC:

| Ready Mix Concrete (RMC)H
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5, | Description of I Testw/Checks tobe | Rel, documents Clieck Testing | Counier Accepting autherity
Mo, | Activity done | CheekMest by in FOWERGRIT
POWERGRID
i Apency Extent
may  be  allowed  and
leshing/scceptance
docusmnenistion [ b
maintained shall be as per as
pir 15: 402601
(Reaflirmed 20220, Conenghe
cibe =ampling should be
domne ot sz, However, in
case cube samples cammot be
[ taken At sie, taking of cube
satmples At M =
accepiable,
Congerete  composihon s
batcl record for each and
every kot sholl be msntaaned
as per 5 4926 492622003
(Beaffirmed 20223 The raw
malerial in the BEMC bins
must  be  from  approved
spurces’ hrands make.
| 2 Use of PYWE Blogk in | PYC cover hlocks muy 15 4562000 Comiracion T4Md e Ty s Site Engineer
ploce el Concrae be wsed o5 an {Beaftirmed 20210
Cover Blocks, altsmisve o conctele
cowver blocks as per
Claise w1232 ol 15
- 45ﬂ gz —
3 Anti-Corrosive paint | Portion of Technical Contractor 1005 w1 Fiield Ntn on random Site Engimeer
o Siuha StubeTowers W be Specification basis
. . painted . [ —
¢} After Conereting Complianc: & As per Specificalion Comiracior | (¥ I
ap Water Curing. Back | Completencss

falling & evelmpg of

Miledupsoil
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5. | Deseription of TestsChecks to be Rel. documents Check Testing Counter Acccpting authority
Mo | Activify dome Check/ Test by it FPWEHRGRITY
| POWERGRID
| Ageney Extent
b} Membrane Cormng | In addition w0 the 15 4562000 Contractor 1004 100%, Sile Engincer
moed curing of casted | (Reaffirmed 2021)
comRgle  sruciutis, and Ay ger
membrane coring can | Specification'manaf
alu be oied ay per 1S | acturer’s catalooue |
456 20004 ReaiTirmed
221y Ol me. 1352 o B
o} Back-ro-back, level | Dimension Check As per Technical
and diagonals o be Specifications &
checkel by Toial npproved drowings Coniracior 10 at Field Random check & St Engineer
Station and recorded [ 0ir®s verification
i ML of records
dj Application of Visusl check and A per Technical Contracior 100%% at Fiekd Random check & Sile Enginesr
Biwminogs paini on gty of Specifeations & 100%% venbication
founidation (wherever application approved drawimyy of reconds
applicable) L
MIDTAC e Tests UMY amd Hebound Refer FOWERGRID s Standard procedure for Testing/ Assexsment of com pressive strengih of casted iR
Haymmer test (Core Concrete Revision=1 as per Annexure-8 of 5FQF.
(L
e Aceepting Anthority:
i} For MDTCore fests resules, §F nol meetng the scceprance criteria, Regiopal Head = the Accepling
Authoriey.
{il) CGM {Projects) will be the acceptmp authority for NDT (UPY & RHT) and core testing done on Failed
concrete cube fest results or ool meeting the poceptance critenin in & thind party approved lab as per
Standard procedure for Testing | Assessment of compressive strength concrete m casted foundations sxd
test results-are foamd satisfaciory or meet the scoeptince criteria Inid down i 18 Codes. A quarnterly report
—_im thiz regard will be submitted 1o Regiomal ED.
7| Pike Foundations | Refor FOP OF TRANSMISSION LINE PILE FOUNDATION
f. | Tower Erection Yicual checking for Approvid Comlrasier 100%: m siones 1% verifioaion Sile Ergmeer
I, Materals of . Stacking DirawimeBOM il tecords
Tower memberholis 2, Cleanlineges |




STANDARD FIELD QUALITY PLAN

| liem Transimsason Ling SFOT Mo DORC Moo CIPQASFOPTLO3
" Applicability POWERGRID Profects
| Dase of Issue 10-07- 20024 1 REV. oK
Validiy Tl pesd revision
— : Page 13 of 32
| 8. | Description af Tests'Checks o be Red, documents Check/Testing Counter Accepting authority
Pam, | Activity daare CheckTest by in POWERCGRITY
- POWERGRID
Apency Extent
F.3 3, Galvanizing
nit= wmshersiacecsaodt | 4. [amagzes
o8
1. Erection of Super- I, Sequence of As per Appd Cairactor 10607 at ficld Random Rite Engineer
Stmuchure Erechien Drps  POWERGR]
| 1 specificanon
i L. Check for A% per Appd, Codntractos 100 at field 25% by Hite Engr Hite Tn charye
completenss Dips POWERGHL and random by Siic
| | Belissing. hanismn, [ specification Imicharge,
| bend e, | -
| i Tighrenumyg. A per Appd, Comtractos 1007 a1 field 25% by Bite Engr Site In charpe
Punahing, Dvps POYWERGH] and random by Site
Clriemiation, Correc 12 specification Incharpe,
seee & mpsang muts
and hoji=
4. Check for =i -di- ~iho- S ~dio-
| verticiliby,
5. Tack welding & POWERGRID Contractor | (6% at Fiekd ~do- Site Engineer
application of #ng Specificaisnon
tich pamy for balts
& s,
3. Tower footing TFR at locations POWERGRID Caomntracior 10% at Ficld 20 besations 1o be | Site In-charge
resistance { TFR) & befire and aller Specification verified
i Impedsnce carthing,
) E!Jrﬂljng Sl & charcoal Ak per aprproned Comtractor " Checking of reconl Sﬁ;-tngimr
Fipe Tvpe driwings L% nnd phaysical
| verification in
| Random
| Coumterporse Type Length & Depeh of s per approved Comiracion 100% wofo | Site Enginecr
| earth electrode, deavings
Shield Wire Type Length of shicdd Wire | As per approved Contractor 100 —do— Sile Engmesr
B drawings o .
Chemical pipe Type o Jessstiviiy jos A per approved Contracti 00 T ] T Engineer

T )’

L=

FN

N
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STANDARD FIELD QUALITY PLAN

It Transmssion Line SR Mo, DT Mo CIFOASFOR L3
Applicabuliny POWERGRID Projoces e
Date of Issue [0-07-2024 REV, (i
Validiry Till next revision
TR Page 14 0f 32
5, | Description of Tests'Chiecks fn be Ref, documenis Chech/ Testing Counter Accepling nnthority
Moo | Activity done Check/ Test by in FOWERGRID
POWERGRID
Ageney Extent
sk sodl box drawings
* Leaching tes
= Sulphur
determumation
* Coimosion fost
B0 | Serimgang
|. Mmerials . o
ab Insulators L. Wisual check for POWERGRID Contractor 108¥% at Field 140 verification Site Engmeer
cleanlinas ginzingcm Specification of records and 1o
chsiand while spots, carry Phvsicnl
verification rasdom
| cliecks on (%
i I I Value Minzmum o Te=t shall be cammed on 10 I8 %o by Site Incharpe
Unly for Disc acceprable value insuiators using 3/10 kv Comractor and
Insulators 2000 Megn ohm {DC) Mepper record review by
POWERGRITD and
joint witnessing by
| FOWERGRID on
. 055 e laio:
1. Trocesbility Packing list'CIP Comlracior 100% ad teeld {Dedails of 100% Review of Site Engmecr
(Makehatch CTPs has 1o bie recordad in records
MoJLocptions  where BV Delivery challan}
mstatled} —
by Conductar CIn receipt, Packing list'CIP Contraotor 100 a1 stores 20% check Site Enginicer
1. Visual check of
dirum 1
2. Check for seals and -dir- «tlo- -t +tloi -do-
POWERGRITY sigmed
sticker om outer ¢nd
3 Check depth from -dn- -din- -t -elit- -do-
fop of Mange w il top
l of the outer most layer | -
¢l Eorth wire’ OPFGW | Check For senls at both | Packing lise' CIP Conirscine 100 @l shoTes
emds In case ol DPGW, OTDR tost




STANDARD FIELIY OUALITY PLAN

liem Transmizsion Line SFOP M. DO Mo CPQASFOPRTLI0
Apphcabiliry POWERGRIL Projects
| Date of Issue 1047- 2024 REV, N
L Validity Till next revision |
- . e Page 15 of 32
B | Daeseription of Tests'Cheeks tobe | Rel docoments Check/Testing Counter Accepting anthority
Mo, | Acthvity drone Clieck/Test by in FOMPWERGRID
POWEHGRID
Apency Extent
sheall be carried on 1007 witnessing by
CHACEW before siringing MOWERGRID
2. Field activity e —
a) Betore Strmging Rewbmiass for Sinnging procedurss Contractor Readiness certilicate 10 be Review of Sile ln-charge
ALFEHL L its per submitted by the Contracior Certificale
POWERGRID
specification
b During siringing (Comductor Earth-
wing)
| Scratchicut check Appd. Dirawings Contrsciir 100% a1 Field 100% venfication Site Engimaer
W esual) POWERGRITY of record & 209
Speci. Field chack —_
2. Repuwir shecye ~du- ~di- =do- -idi- =t
3, Mid span Dead -t +di- «do- -idio- -tin-
L - i jonts
| 4 Guving Appd. Gaymg sdo= - L1 HEH Bike Engineer
amangement TOWE
— RGRID Speea.
c Affer stringing Chck for, 3
. SagTension Stringing Chadt | sificee - 00 verification Hite Engineer
tonwer Spotting data of record & 20%%
field check .
2, Electracal Asper Appi, - -dho- k- <l
Elearances Drgs POWERGR]
| D specifications i
1] Grouisd cheamnee A per Appd, Cotbracier L% at Field I00% recond & Sile Engmeer
DrpsPOWERGR] Field
D Specification Check Hi%
i) Live mieial =l b= -in- ~dii- withione
clerance el
L dumperimg Jurnper ~f0- -do- - -dn- -dn-
drip check
4. Copper / As per App. Contrctor 100% ot Feeld
| Adamimum bomd Degs /PIMWERRT




STANDARD FIELD QUALITY PLAN

F
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l-. 5;_ 'kﬁfaiﬁ o) 1)

Inen Trunsmissson |ine SFOPF Mo, D30 Mo, CIFOAS ORI
Applecablity POWERGRID Frojects
Date of Issuc TEkAF7-20 24 REV {1
| Validity 1 Till mext revikdon =
Page 16 of 12
5. | Description of | Tests'Checks to be Ref. docnmenis Check/Testing Counier Accepting authoridy
Mo, | Aetivity e Cleek Test by in POWERGRITY
FOWERCGRIT
Agency Exient 2
13 Specification Chexk 20% i
Sa). Placemenl of A per Spec Thege! ~dn- =alip- sdo= -
| Spaceridamper placement char
5bh Tightering of =dn = == 100 wath fixed inogue ~d- =i
hardware bolts & auts wrencly
and lixing of split pins
s T imanulactures
recommmerndines,
(1, | Fmoel Tesung Readiness of lines for
a) Pre-commissioning | pre-commissioning
of lines
I Completencss of | POWERGRID latest Joint inspection by L 1008 Site In-charge
Fenaz. | pre-comeiissioning POYWERGERID and Conkror
| 2 Moggar test of line | procedures F i .
b} Commissionimg of | Repdiness of lines for | a) POWERGRID Joinl msperction by 0% 100%, Site In-charge
Line COMMISAI0NING Eabest pee- MYWERGRID and Contracior
eSS Ty T
1. Geo tngeed procedunes
photograph of  each | b) Pre-
tower aficr completion COmMmissioning
al sLrenging, o Report
ASCEFENIN the | ¢} CEA clearnnet
completeness of wer,
Sworape of muierials Wisnal & Phvsical PO ERGHTT Comiracior 108, Faiwlom check Bite Engimeer
check specifications
| LS wrage of Tower
ports, Conducior
diums. Insakakors.
Hivrdaime frrtings,
Bl Muts,
RF Steel !
2} Cemwnt Storage Wisual & Physical POWERGRID Contracior 1001%% Random check Site Enpineci |
check specifications P T Fn
£.9 ke

" |



ltem Transmisssen Line SO Mo DR Mo CFDASSFOR TLARH)
| Applicabiliiy PO ERGERIDT Proveces
| Daze of laswe 10-407- 2024 = REY, 1K
| Validite Till mext revision =}
Page 17 af 32
Anaeyare-1
(Shect 00 of 03)
. ACCEFTANCE CRITERIA AND PERMISSIRLE LIMITS FOR CEMENT
P ORDINARY PORTLAND CEMENT
S| Name of the test Urdinary Portland Cement 33 Orvdinary Portland Cement Ordinary Portland Cement Remarks
| M, praile gy per LS 268 2005 43 prade as per 15 260 2013 53 grade as per I8 26%: 2015
| {Reaffirmed 2026) (Reaffirmed 2028) (Reaffirmed 2020) .
al Flivsical tesis To be conducted in POWERGRIT?

i1} | Fineness

Specific surface arca shall nod be
less ahom 225 sqam. per Kpo or

Specific surface arca shall not he
bess than 225 sq.m, per B or 2250

apeoved beb

Specific surface aren shall not be less
than 225 sqm. per Ko oor 2250 cm2

Blaine’s air permeability method as per
IS 4031 (Part-2):1999, Reaffirmed

an expansion of mere than Wmm | an expanzion of more thon 10mm

when téated by Le Chathier and
8% by Aumclave fest

when lested by Le Chailier and
089 By Ao lave tes

2250 cm2 per g Cm2 per pm. er g 018
(i) | Compmessive sinengeth | 72 2 1 howr © Mot less thon 16 Mpa | 724 1 boner : Nod bess than 23 Mpa | 72 £ | hour : Mot less than 2Mpn | A= per IS 4031 [Pan-&) 1988,
{ 1A Nmm2) { 22 Nimme'] (27 Nomne'} Reaffirmed 2019
|68 4 2 hoor - Mot less than 22 [ 168 = 2 hour : Not less than | 168 2 | hour - Not less than 37Mpa
Mpa (22 Ninm2) I3Mpa { 33 Mimm'’) 37 Nimm®)
AT1 4 4 hour ; Mot less than 33 | 672 £ 4 bour ; Not less than 43 | 672 + T hour : Mot less than 53 Mpa
Mpa (35 M'mm?), Mot morg thop | Mpa { 43 M/'mm®, Mot more than | (53 Nmm?)
| A8Mpa (48 N/mm2} FEMpa (SN mm 2} .
(ni} | Imtial & Fmal setting | Initial seffing time @ Mot less than | Inital setting time : Mot less than | Inttial setting tme : Mot less than 30 | As per I8 4031 (Parl-5) 1988,
tifme 30 mimmites 30 sminibes minntes Reatfirmed 2019
Finnl sctting time @ Mot more than | Final setting ©ime © Mot more than | Final settmig ume . Mot moere ihan -l
B0 minutes GO mmimtes | 6 mimules -
(vl | Soundmess Unaemted cement shall not have | Unscrated cement shall not have | Unnernted cement shall nor have @=n | Le Chatlier and Autockave tost as per [5

expansdon of moce than 10mm when
fested by Le Chatlier and 0.8% by
Mubociove test.

2031 (Part-31; 1988, Reaffirmed 20149,




STANDARD FIELD QUALITY PLAN

Tem Tramsmission Limne SFOF Mo, DOC Me: CFOASFORMTLOI0
Applicabiliiy POWERGRID Progecis _|
Dhate of Issue | (3-07-2024 REY 18
Validiry Till fiexl revesion |
Pape 18 of 12
Amnexure-1
(Sheet 02 of 1)
5 Manwe of the test Crrdinary Portland Cement 33 Orrdinary Portland Cemeni Orrdinary Portlaned Cement Hemarks
M. grmle oy per LS 269 IS 43 grade ax per IF 268 2015 53 prade as per IS 269: 2015
_ (ReaffTrmed 2020 (Reaffirmed 20248 (ReajfTrmeed 2020
by | Chemical compasition tests Review of MTC only
al  Maiw of percentage of Time io | a)  Ratio of perceniage of hme o | al | Rano of percentage of Hme to .
percentare of silicn, aluming percentage. of silics, aluming percentage of slica, aluming &
& iren oxide 060 o 1.02% Korom oxide (L6 to | 2% iron ogide GURD o 1 02%,
| b)  Ratie  of percentage of | a)  Hano  of percentage  of | a)  Rato of percentage of aluming
alucwima to that of ron oxide | alwming W that of ron oxide to thai of dron oxide hinimum
I Mimimum 0.66% Minimum 0.66% 10.66%
i €l Insoluble residuc. percentage | €3 Inseluble residue, percentage | €1 Insoluble residue, percentage by
' by miae Man. 5.00% 3 by mass Max. S.00%% mass Max, 5 .00%
| dy  Magnesia percentage by mass | ) Magnesia percentage by mass | d)  Magnesia percentage by mass
- Max. % Mg, 6% Muax_ '
el Total sulphur  comtens | @} Toaal silphur  content | €1 Total sulphur content cabeulaed
calcolated  as  sulphunc caloulsted  as  sulpurc a5 sulpuric  snlwdnde (SO0,
inhydsicde (30), perceninpe aithydnide {5040, perceninge percentage by mass not more
by miwss mat maore than 3.5%. by mass nod more than 3_5%. than 3,5%. i
N Totl loss on igndtion shall aot | 1 Total loss on ignition shall not | 7 Totd loss on ignition shall not be
be more than § percent | be mare than 5 percent | mare than 4 percent check
gl Chlonde conlent, percent by | g} Chioride coment, percent by | gh Chlonde content, percent by mass,
mrass, max 0,1% s, s 1% mix 0.1%
" .--..-"| L L.."\-
. = . '-«.ﬁ.Er.__.'h' 3



STANDARD FIELD QUALITY PLAN

ana

liem

TR

Comrpressave stremgth al T2 4 1 bowy : Mot less than 16 Mpa (16 Nm

o) 672 + 4 hour @ Ned less than 33 Mpa (33 N/

m )

by 168 = 2 hour : Mot less than 22 Mpa (22 Nimm®)

mm’)

1 Trananussson 1 ine ) SFOPF Mo, D Mo COFOASFOR TN
Applicability POWERGRID Projecs
Date of Issue 10-€F7- M54 REY, =
Validity Tl next revisson
Page 19 nf32
Anmexare=1
iSheet 03 of 03)
Ei..- rh-lmt! of the test a Hemarks
Mo, g
r FORTLAND POFZODLANA CEMENT AS PER 15 1489 {Part 1) ReaMirmed 2020
al | Physical tests 1) Fineness Specify surface area <hall not be lew than 300 sqm. per Kz, or 300 Cm’ | To be conducied in FOWERGEID
| LR e approved Lab

i)

Initial & Final seqtimg fime Initial setting time : Mot less thon 30 minutes

Firmal seitmg time 1 Not mose than A00 minutes

i ) Soundness Un perabed cement shall not have an expansion of more than 10mm Le chatbier rest and 0 8% by Autoelave lesl as per
15 4031 iPart-21: 1988 {Reatfimed 2014
by | Chemical |
composition tests e
Cad Magmesin percemace by mass Max, 6875 Review of MTC only i
- b}  Insoluble residue, peroent by mass. (a) Maxtmum [x + 4 (I00-xK100] (b) Minimum 0.6%, where x i the -do-
declired o of My ash in the given Porland poralana cement. o

«1 Tetal sulphur content caleulnted ms sulpunic anhydride (S04), percentage by mass not more than 3.5 -dir-
| di Tokal loss on ignition shall not he more than 3 percent N -do-

! b Chlande content. peroont by mass, mws 0,1% -do-



STANDARD FIELD QUALITY PLAN

tem Transnussion Lme SFQP No. DOC No: CFOASFOPTLOAN -
Agpplicability POWERGRID Prodecs _
Daicof lssue. | M-07-2024 REV. %
Malidity | Till next revision
Pope 20 af 37
Anmexure-2
ACCEFTANCE CRITERIA AND PERMISSIBLE LIMITS FOR REINFORCEMENT STEEL
AS PER IS 1786 2008 (ReafMirmed 2008)
5. N Mamme of the tesi Fe 500 Fe S0ilTH Fe 550 Fe 550D
iy Chembenl analysés besi
Carlsm M3 Percent Maximmm 025 Percent Maximwm | 030 Percent Maximum | 025 Perceni Maximum
Sulphur 055 Percent Maximom | 000 Percent 1.055 Percent M040  Percent Maximum
Maximuam Maximsnn o
y BAES Percent Maximom | 0040 Peroent 0.055 Percent oY Percent Maximum
sl ¥
Jre— - R e i Mﬂ:hun “‘lmnm e e —
Sulphuir & Fhoéphariii M1 Percend Maximom | 0075 Percent 10 Percent Maximom | 0078 Percent Maximom
1
Carbon Equivalent 042 percent Maximmm 050 percent Maxinmm 1L50 percent Maximum 61 pereent Maximum
i Fhysical tesis
al  Tensile StrengthYield stress miio, - .08, but tensile sirength =110 but tensile strength | =1.06, but tensile strength | =1.08, but tensile strength
nod bess than 545.0 Mimm’ ot bess than 3650 Mimm® | not Jess than 585.0 Wmm? | not less than 6000 Mimm?
b 0.3% ol proof stressYisld siness Minimum. 500 Siulh 550 S50
| Mmm *
o) Elonpation percent . Mimnmm 12 in L] 14.5
d) Todal elongation at maxumum force, percent, - § A X
Minarmuwm |
iy | Bend & Rebend tests Pass Pass Pass Fees |




[tem Transmission Line LFOF Mo, [OC Mo CAPOASFOPRTLA0

Applicability POWERGRID Projects

Dhate of [ssuc 10-07-2024 REV, 08
alidity Till next revision

LA | Coarse Aggregales

i1 | Phyaecal Tesis

ACCEFTANCE CRITERIA AND FERMISSIBELE LIMITS FOR COARSE AGGRECATES AS PER 1S 383:2016 (Reaffirmed 2021)

B

Page 21 of 32

Anmeinre-3

ap Determination of | a. 08 Sieve | Ynage passing for Single-Sized Agpregate Percentape Passing for graded Aggregate of nominal size
partiches see [Jesipnalion of nominal sice
b rimi ¥ mamn 16 mmn I2.5 mm LI Al mm 20 mm Bt mim 12.5 mm

b3 mm |4y . . = . .
Al mam K5 by 1000 oo - - - G b 100 100 . -
20 mim i o 20 K5 1o 100 {ILY - - M 1o 70 Ol 1o 10 161 1010
| mritn - . 85 w0 100 100 - - - - 10000 .
| 2.5 mm - . . ES g0 100 | 100 - = i Bf1 10 144
(RIS 0o 3 1 20 A 1o 30 Godf [ 85 o100 10 o 35 2510 35 3 oo 70 4 1o K5
4.75 man . il ton & 1o s ) 10 10 0} to 20 0to3 01o 10 01w |0 0 to 10
236 m - - - a flin 5 = = = ]

b Combdved Flekiness und Ebawation | Mol i exeeed 0%

lisilex

[

Crushing Value

‘Mot i exceed 3%

d Presence of deleterious material | Total presence of deleterious materials not to exceed 5% for uncrushed, 2% for crushed and manufectred coarse RIrEpALEs A8 poT
I Annexure- 1A,

2 Hardness Alrazion value nor more than $0%. Tmpoct valee nol more than 45%

[ Seumdness et {for concrote work | Mot o exceed [ 2% when tested with sodium sulphate and 18% when tested with magnesium sulphate

subject o frost action)




STANDARD FIELD QUALITY PLAN

Trem Tramsmission Line [ SFQP No. DOC Mav: CFOASFORTLAA

Applicability POPWERGRID Projects

Daate of Lssue 10-07-2024 REY, (H& J

Vakdiry Till next revesion
Pape 22 of 32

Anmexure-3A

Deleterious Substance Percentage by Mass, Max
Uncrushed Creshed Manufaciured
4) Coal and lignite 1.0 1.0 [0

b} Clay hnngs 1.0 141 1.0

el Maernals fmer than 75 1.0 10 1.0
micTin

db_Sof fragments in - 30

) Shale i = =

Ty Total of percentages of all 50 0 10
deleterious inleriils
(except mical incheding 5.
Mo a} o] for unerpsled
and crushed apureeaies




e

Item Transmissaom Line

| Applicability POWERGRID Projecis
Dane of Ixsse 10-07-2034
Validity Fall mex revision

STANDARD FIELD QUALITY PLAN

SFOP Mo,

REV

DO Mo CFQASFORTLAG0

Of

ACCEFTANCE CRITERIA AND PERMISSIBLE LIMITS FOR FINE AGGREGATES AS PER IS 383:2016 (Reaffirmed 2021)

d. | Fineaperegates

Pope 23 of 32
Annezure-4

it | Phyvsical Tests

Pereentape passing for

I]- " Determination of particle size IS Sieve Designation F.A. Tone [ F.A. Yaone 11 FoA, Fane 11
10 mm 101 10 100
T 4Timm a0- 100 90- 1) So-0n |

236 mm (005 T5 100 RS- 100
118 mm 0-70 55-00 75-100

AT micTons 1534 35-50 A-T2

300 microns 5 b0 20 b 30 12t 40

| | S0F i rons* 0-10 0-190 0-10

b1 Preence of deleieroes mogerial

Total presence of deleterious materials nol to exceed 3% for unerushed & 2% for cnisbed Mixed and manufaciured

file agereriies a5

¢} Soumdness Applicable w concrete work subyect 1o
frost action

Annesure- 44

10% when tested with sodiem sulphate and 1 5% when tested with magnesiun sulphiate

*For crushed stone sand the permissible limit on 150 microns 15 Sieve is increased to 20 %,
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Trassmission gﬂ:

Applcalvility
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Dt af Tssue

104372024

Vahdiny

Till next revision

STANDARD FIELD QUALITY PLAN

SFOP Mo,

[ DOC No: CFQASFORTLIA0

s

Deleterions Substance

Pereentage by Mass, Max

Uimcrushesd

Crushed Mixed

Manufaciured

o) Coal and lignie

1.0

by Cliy lumps

10

1.0

L.

140

1.0l

¢) Materiala (mwer than 735
micTon

10

dy Soft fragments

15.0( for crushed sand)
120 (For mixed sand)

1043

i Shale

i) Total of percentozes of all
deleterious o erials
feacept wical meluding 5.
Mo ad 8o e} for uncrushed
mppreoales  wnd al & by
for  prushed' mixed and

manuficiured agprepates

1.0

20

.,

/ f@ e

el

M b
P2 e
o SN

Page 24 of 32

Annexure-4 4



STANDARD FIELD QUALITY PLAN

Neem Tromsmission Line SFOP Mo, DO Bn: CIPQASFOITLIO3
Appheabiliny POWERGRI Projects )
. Dinte of lssue 10-{7-M124 REV. LFL
Validity Till text revissom |
Fage 25 ol 32
Annexure-5
ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR CONCRETE WORK
)] Conerete | b 'l-l.'-rlri-'..'i"f‘;i.fil}' Slump shall be recorded by slump cone method and o shall between 25-75 mm depending upan
| wowrkibility requirement as per 15 456: 20060 (Reaffirmed 2021),
by Compressive sirength For nominal (volumetrie) concrete mites eompressive stremgth for 1:1.5:3 (Cement @ Fine
aggregates : Coarse agerepates) concrete 28 days strength shall be min 165K plem’ (26 Nimm2)
cand for 1:2:4 (Cement: Fine Aggregate: Coarse Apgrepate) nomimal mix concreie 28 days
| strengih shall be min 210Kg/em’ (20064 N/mm2)
Mates:

11 ACCEPTANCE CRITERIA BASED ON 28 DAYS COMPRESSIVE STRENGTHS FOR NOMINAL MIX CONCRETE: As per claise 54104 of CPWT Specifications,
Volume 1

Lal

The average of the strength of three spechimen be accepied o5 the compresaive strength of the concrete provided the strength of soy individual cube shall neither be loss than 70% fos
higgher thin [30% of the specified strengih

thy I the strength of any individisal cube éxceeds more than 30% of specified strenpth, 10 will be restricted to 130% only fer compaiabion of sirengil,

[l

P the seraal averspe strength of accepted sample is equal o or higher than specified strength up to 3% then strength of the concrete shall be conssbered @ order and the coacreie
shall be accepred o Mull rajes

(di I the actual average strengih of accepred sample is less than specified strength bt not less than 70% of the specified strength, the concrete may be accepled afier recomfirmation by

(e

NI Care test on the location porson représented by il cube wmples in line with approved Standard sesting proceduse of POWERGRID.
In case cube strength is less than 70% of specified sirengrth, then structure shall be rejected {to be dismantled and recast) and thus o payment shinll e mnde.

If. owever ihe Enginser-m-Charge so disires, o8 critienl/ wrgent work, additional tesis such as UFV, RHT, Core ete. shall be done at the cost of contractor in consuliation wAth Fira
tor ascertain the quality of casted concrete, Om the hasis of proposal of site, FOA shall pul up thesr recommendations to Regional-Head regarding acceplince / non-gcoeplance of
concrese based on test results. Regional head shall take forther decision o nonaccepted works whether the smd concrete structure to be setained (with | withous strengthening
measures) o1 repected (1o be dismantled and recast).

I sirengthening measares are chosen. & streng thenimg proposal with detalled reasons / justification for not rejecting the concrete shall be submitted 10 CC -Engg. O, Engy will review
the strengthening proposal and communicate their approval or revised drawing accondingly.

I strucures are retaimed afier sirengihening! rectification mensimes, All the charges in connection with these additional tesgs and /or stremgzthening- ficlificgton work shall be bome
by the: controtor. In case such stnseture is retaingd, part payment shall be pasd as indicated in paviment procedure i SOP. £ R,

I —— I
L
By
= , |
3 . =L
= e
e I'l
Lo ol = |
. f B
N B L e ol
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STANDARD FIELD QUALITY PLAN

T | Transmission Line SFOP Mo ROC Na: CFQASFORTLAOM
J\mlimhiliw | POPWERGHRTD PI:I.'I"iL'\'_'l.'l- B
Dhate of Tssue [(-07-2024 - REV [
ia'[i&j__:}.' Till nest revesion
Pape Ma0f 32
) 33 Grade cement shall be used after obtaining specific approval of the Engineer in charge,
L] Portland slag cement conforming e 15 455:2015 (Reaffirmed 2020) may be used as per Technical Specification.

41 All Diezign Mix concrete shall be ns per 15 456:2000 {Reaffeomed 3021

2} ACCEPTANCE CRITERIA BASED 0N 28 DAYS COMPRESSIVE STRENGTIHS FOR DESIGN MIX CONCRETE: As per Table-11 of 5 $56: 2000 [Reaffirmed 2021) as

given below:
Table 11 Characterlstic Compressive Strength Compliance Requirement
(Clamses 161 and 16.3)
- Specificd  Mean of the Group of 4 Non-Overlapping Consecutive Test Individual Test
Grade Resulis in N/mm Resulis in Nimm®
Adfin Ain
(1% () )
M 15 and = fox + 0825 x established stundatd deviation T -3 Nmm?
ehonre {rounded off to nearesi 0.5 N/mm?)
or
fa £ 3 Nfmmy '

whichover is mreftos L .
MR 1

1 livihe nhisties of astnblished walue of standned- dowinfion, the values given in Table 8 may be nasvmod, and attempt should e
mcliz Do odslain nesuls of 30 snepdes ns casiy as possible (o eatnbfish tie valoe of sondar] devistion.

E P eonorete of quantity ap b 3600m" Cwdiere the nammbos of aarmgdes T o taken is loss than Foue ne per the ety of nnmpling
given in 15.2.20, (he mean of ten resmaits of all sich espbor ahall bo £, 4 & Mimm?, minmmsm sl S requitoment of minimam
ndividunl tert resubts ghalt be fo - 2 Nfmm’, minimum. However, when the nurnher of ssmplo is only one ns per 1523, the
reqremmend shall he 5 + 4 Pemin, manlimem.

f. The test results of the cube samples shall be the average suength of the three specimens. The individual varation shall not be more than  15% of the avernge.

Gemeral Motes:

v This standard Feeld Quality Plan s not to limit the supervisory checks which are otherwaise required 1o be carried oot durng executsm of work as per M@lﬁ:}mﬁﬂ specilicaions ¢ic,

20 Al materiabe under supply comract should have Cat-A CIP before they are érected. {0 #ﬁx%__

!
i = ] |
S v I
i I
-

=
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| Validity

1)
4)

5}
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L4}
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2]
13}
14}

|5}
[é
[T
I®y

[y
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| Till memt revision

Page 1T of 32
Contractor shall be responsible for implementing ' documenting the SEOQT. Documents shall be handed over by the contractor (o FOWERGRITY afier the completion of the work.
Projest meharge menns over all incharge of work. Site in-chprge means in-charge of the lme. Ste engineer means in charge of the section,
Site Engineer's responsibility may be allocated 1o Site JE, with the approval of Regional Head, only b such cases where, Site Engineer is nol in position.
In cose of devinison the approving auiboniy will be one step above the officer designated for ncceptance m this quality plan subyect to mmmum level of Line incharge.
Apcepunce criteria and permiseible lomits for wests are indicated in the Annesures. However for further detailstesis POWERGRIDY specification sad latest relevant Indisn andards shll be
relememl
Tests a= menticued in iz FOP shall generally be followed. Hiowever E1LC. reserves the right e order additional teste swherever required necessany ai the cost of the agency.
ALl counter elecks'tests by POWERGRID <hall be carmed ol by POWERGRITY s offseials” ad least sl the level of Sue Fagineer,
The nuthormed dealer of rein forcemenl steel means the dealer whose names are listed i the steel producer’s web site or certificd by the producers,
Accepiing Aathority For jesting Laboraiory shall e Regicoal Head,
BREADYMIX COMURETE (RMC) 15 ACCEPFTABLE FOR USE. HOWEVER. 5ITE INCHARGE SHALL APPROVE THE S0URCE OF MATERIALS TO BEUSED FOR RMC,

The documentation io be maintained shall be as per 15 49262003 (Reaflinmed 2022} e,

i} Infirmation o bie supplicd by the purchaser (clause T)

i) Information o be supplied by the producer (clawse B)

i) Samipling for conerete strength should be ome ser ol 3oaos, of cubes Tor every 50 cum or part thereol for each @y of conereting pnd 28 days
compressive stirenijcth shnll be ezted in lire with 15 4362000 (Reaffinmed 20213,

The preference shalll be grven o boiching BMC plai= approved by Qualiey Council of Tedia,

Epoxy coating om reinforcement steel wherever required shall be done as per 15 13620 1993 (Reaffirmed 20200,

Cement s o be used mothe order, it is debiversd Dne First in Fiest Cutl. In cise the cemem remams i storage for maore this 3 monihs, the cemend shall be retested before use and shall b
regected, if it fails 8o conformy te amy of the requirements given in the relevant Indian Standard. Cement shall be packed in baps and stored in accordance with the prosaseons o 15 408214996
(Realfimmed M8,

I e-mail Fagtlity i= nest available in POWERGRID approved Lab, report may be collected dirsctly by POWERGRIDY Speed Post / Registered Post ! P,

In case any Laborpaory refuses fo aflow POWERGRID represcntative for witnessing the test, sane sliall be taken in weiting amnd appeovial by Begional Hend,

Standard marking of 151 mark along with heense number {Seven digil no, represented as UML) should be verifeed for construction materials aind test cenificate subautied for review
The mix design shall be approved i line with standard format for mix design concrete and final appeoval of mix design shall be dose in consultation with Regional engimeering depaniment,
After approval, during first use, design mix sholl be verified by’ testing cube samples for 7 dayvs and 28 dovs.

Toberance of cement wekght shall be overned By 15 2689 2005 (Reaffimned 20200 for OPC and by 15 14589 (Fam D) Reaffrmed 20000 for PPCC

Dignal Phoiographs durmg concreting, erection and stringing Tor cach location shall be taken ond kept in record for future refererce by high resoluiion GPS enabled camera,

Al the chirges in connection with NI Core esis shall be bomse by (he contrcior

Bitumimasus paint should be applicd wherever required chieck

The cube wsting m m-hoose Cube testing machine shall be camed out by POWERGRIDY emploves not diregily associnted with construction activities, The cmglovecs associated with 08
wipks should be prefermed for carried out cube iost

Wharever reference to BIS Codes 1= made, it shall be the latest edition'revision of the same. A ﬁ@
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Annexure-h

ENGINEERING GUIDE LINE FOR CHECKING /! ACCEPTING SOIL INVESTIGATION REPORT:

Follivwing are the gusde line for checking and acceptmg the =] investigation repost:

The soil investigation shall be carmied out in ling with the Technical Specification. The detsiled ssil Invetigntion Report should be signed by the soil investigating agency, Line Contractor and
POWERGRID s Site Engmeer'RHO Engineer and ollowing points should be checked in the soil investigation repor:

1y MNoraesl Lacations :

iy
k)

l
dl

Boil ivestigation report should contiin the bore Log sheet indicating the vanation of different soil strata.

I'he Bearing capacity, Bulk density iy) . Submenged Density(yss) , angle of repose (8) in drv as well a5 wel conditon and Angle of intermal fnction (¢ ) for different soil lavers
ecludiig o1 Im depth shall be indicared i the Soil investigation report

Present water table and history of variation of water table @l the tower location shall be indicated in the sail investigation report.

Classification of foundation should be indicated based on the water table | Bearing capacity, Swelling Index. Soil type and the value of mngle of frepose (8) in line with parameters
rhicased mthe siandard Toundation dr.j.w||1,g5_

1} Hiver Crossing Special Locations:

i
hi
ch
Ll

cf

fi
£l

L]

i

A sketch indicating profile of river crosaing locatons with borchobe positions shall be indicated in the soil imvEstigtion repori

Maximum dischange, Maximum velocity and Highest Flood Level (HFL) data (suthenticated) of the river shall be enclosed in the Soil Investigation Reporl

Comprehensive Bore log Sheet indicating the depth of different Strata, Soil tvpe, ST value & water table for each hore hole is to be indicated in the soil imvestiEation repor.

Matural Ground Level {GLY for all the locations are fo be indicated. Note that the GL & HFL should be with respeet to same reference, For example If HFL is given in RL. the
ground level should be in tevms of RL enly. Mixing of level with respect tn MSE (Mean Sen level) & RL should be avoided,

Whether the river is navigable or not i 1o be indicoted m the soil investigation report

it fctor caleulation hised on the laboratory test resulis of weighted mean diameter (da) of soil for different lavers of the soil shall be fumished in the soil mvestigation Fepon.

Btk desity {y), Submerged Density fysen}. Value of Cohcsion (€} and Angle of internal friction (9 ) for different soil lavers based on laboraiory test results shill be indicated in the il
mvestigilion report

If Rewik 1% encountered prioy o termination of bore hole (40m below existing Ground Level) | core drillstiy should be done. The details of core recovery (Run wisel and caloukation of
Rock Quality Designation (ROD} together with the photograph of core sample properly placed in @ core Box ane to be enclosed in the soil investigation Tepsar,

It the refusal is noi obtaised or the 1ype of soil encountered at 0m depth below existing ground Jevel is very poor {like loose clay. organic deposit etc.) Turther horing should be
continued up 1o a depth of S0m below Giround Level or refusal whichever is earlier and all relevant data upte termination depth of bore holes shall be fimished in the Soil Investigation

Repon as detailed above i _T'_}__

% T
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CONCRETE MIX PROPORTIONING-MUX DESIGN | to be furnisdhed bry site while sending samples for design mix)

. Diesipn Suipulateons
M.

Specified Criteria for Mix Proportion

A | CONCRETE DETAILS:
I | Grade of Concrete | M 20 to M 60- 28 days compressive Strength
of F30mm cubes §

2, | Tvpeof Concrete- Stractural Classi eatson

M3 M35 M30 M35 MO
L1 L] L1 ][]
PCC  RCC  PSC Othen

L L0 L) )

L]

Placing Conditions of Copcrete
{Structural Elements}

Building  TL Pile 5% Pile  S/8 Structure  Road

Lt B3 L3 B

B | MIXDESIGN LIMITS: 030 035 040 045 050  Oters

4| Max. Water-Cement Ratio [WC) Optional [ 1 ] l | [ ] | 1 | ]

3 Min Cement Coavtent- {iz-linnu]- kg/imd= 0 30 Jalh R0 Others

C | EXPOSURE CONIDMTIONS (a Mild Mod, Severe V. Severs  Extremc

iy, Type of Envronmeninl Exposaire D |_1 l J | | | ]

T | Whether FG-:IHL‘d 10 Sulphate atnck from Soil, Water & Tes Ha Mot K mxsis
Conlpimmel, D :[ :i

[ W Whether Exposed 1o Chloride anack from Soil, Water & “Nof Known

Contminmeni

i o —

D | CONCRETE INGREDIENTS:
9 Soorce of Watet For Construction

Coronel Bawer Poad Crhers

] 1.1 [

B0 | Type ol Cement & Strength Grade.

OFC OPC OPC  PPC PPC PSC
Gr.3l  Gr4l Gr.535 BFs FAR

Page 39.of 32
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I1. | Prand, Baich Mo, Woek/Y car of Cementi | et Certilicite 1o be
it s Lakd
T, Cemeniitious Materinls Proposed lor Im'p'n:lmn:mr of [.'q:i'L-rm:‘l..I & Mi-[:l‘l:ﬁﬁl:a." Eh: Fly Ash Ohher
Permeability. Silica Fume Pozzodonn
13 | FRESH CONCRETE Properties: I5-55  J5.75 (00150 Ohhers ]
e o G Y s [ o
QUALITY CONTROL AT SITE: Viood Good Far  SudLab.
14, | Degree of Quality Control ot Project Sile (For Siandand Deviation) | I | I | | I:
15 | Max. Size of Coarse Aggregate (MSAT-mm 63 40 20 125 475 (hher
16 Source of Coarse Apgregaie B Mame of Caarry Laszation
17, Type of Fie Appregate River  Crushed Onhers
Sand Hand Specily
18, | Source of Fine Aggregale {Sand) Mama of Cuamry Locatson
19, | Admixwre proposed 1o be Used (Baich MTC to be Submitted to | Brand Name: Haich No.:
Lwh)
20, | Tvpe of Compaction Equipment Plate  Needle  Vibro Hyd,  Piling
Vibrator Vibrator Pressure Comcrats

]

Y I [

| ]

Type of Concrete Placemient Facility an Project

Monual Lifi  Hudmulic Bucket  Conerele Pump

Page 30 of 32
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| 22 l M inmum/Minimum teasp. envisaged during placing of conerete ]
* Minimum Cement Content, Masonin Waler-Uement Ratio snd Minimum Grade of Concrete for Different Exposures with Normal Weighn Aggregates of 20 mm Nominal Maximm Size-
o Reinforced Concrete - o
Minnmum cement content (Kg/m3 M i froe wabker cement mitin Minimum grade of conerele
301 - 55 o M2
- E10]1] 0.5 g
320 045 KL
3400 : 045 M35
W 04 MAD
# Slump Yalue as per SFOF;
1. For Swiichyard coivil works — 25 10 78mm
il For Switelyward pale Foidations- | 50- 1 80oum
i For Transmisston line open cast foundations- 25 ke 75mm
v, For Transmdission lise pile foumdanons- F50-180mim
ENVIRONMENT - EXPOSURE CONDITIONS
MILLF « Comerele surfaces protecied against weather or aggressive
MODERATE * Concrete exposed o condensation and rain

» Conercte continuously under water

* Concrete surfaces shebered from ram or freezing whilst wee

i * Comerete in contact or buried under non-sgpressive soil/ ground water o

SEVERE * Conerete surfaces exposed to severe raim, allemate wetting and drying or  oceasional freering whils
wel or sevene condesation

» Concrete completely inumered in e waler

¢ Coiierete @x posed 1o coasial eny ironmend

VERY SEVERE * Conerete surfices exposed (o sea water spray, eorrosive fumes, or severe freezing conditions whilst
Wil

+ Conerete in eontact with or huried under agoressive subsodl/ ground wiler
EXTREME * Surface of membersd in tickal :m:J_F.-'l.:mbus in direct eontact with liquidsolid aguressive chemicals

Dokes- Thie design mix shall be wested for 7 and 28 davs
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Annexure-8

Standard procedure for Testing/Assessment of compressive strength of cast Concrete
(Revision-I) issued vide
1OM No: CC:FQA:S0P:2024 dated 05-07-2024
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HNH:  As per Distribution

et oo OO FQA S0P )24 et (15072024

T Revised (Rewvision |} Stmdlard procedure for Teshing / Assessiment of sompressive strength of cast
Concrete For norninal and desgm mix

Piease tind enclosed herewith the Revised {Revision 1-S0F) Standard procedure for Testing ¢ Assessment
of compressive strength of casl Concrete, duly approved by compatent awtharity. These puidelines are Being
wssped both for nominal roix and design mix concrere, Hencofordy, this standard operating provedure
(Revision 1-30F Annexure 1) shall be applicable for all fulore projects of POWER{RID.

This 1szues wirh the approval of the Competent Authority,

™ .ﬁ“
] |E.-||-"-
o T O r_i_,,nﬁ"""u"
Encl: Revision 1-50F Annexure 1 (08 pages) Y AL
) THH)
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Z) E5/PS of CMD/Director (Projects)/Director (Operation)/Director (Fint/CWV0
3) T UF. W0, FEEE



Revisien 1-SOP [Anpexure 1)

Standard procedure for Testing/Assessment of campressive strengih of cast Concrete

Structural Elements

(A} Foundarion shall be divaded inbo two stouctural clements:
a) Foundation Padis)

By Chimnes:Column

{B} PMile foundation shall be divided inte threg structoral elements:
a] Files
by Pils cap {s)
£} Pedestal
d} Tiz Beam |

(C) Building shell be dwided into foor structural elements:
1} Foundation padis)
bl Calumn
c} Beatn
d) Slab

(I Mizcellansous infrasiniciure works - cable trench, Fire wall, Buundary wakl Panels,
RCC raads | ROC drams

Page L of B



1.0 Acceptamee Criteria;

For all RCC slructures {syuch as Foundation Pad, Pile Cap & Pedestal, Roeads/Drains! Colwnn ¢
Chimney’ Cable Trenches' Firewall! Boundary wall pancls, Beams, Columns & Slabs of Buildings.

1.1 Monuinal Mix:
(1)  Acceptanees of Concrete Cubes test results

[f test cesults of Conerele cuhes & Cures are in betwoon TP-100% of specified grade of
woncrete, CFWUD specitications Clno.3.4.10.4, Vol | shall be fallowed. Accordingly, the
tallowing may be adopted to consider the acceplonce cribena of nominal mix conerete.

fa]  The averapge of the sirenpth of three (3) specimen be accepted s the compressive
strength of the concrete provided the strenth of any individual cubse shall nedther be
less than 7% ot higher than L3034 uf the specified stength.

{hy  Tfthe srength of any individual cube exceeds rmare than W of specified strength, i
will be mestngted to 130% only for computation of strength.

ic} 1f the actual average strenglh of accepted sample is equai o ot higher than specificd
strength np to 30% then strenpth of the conersle shall be conadered in order and the
conerete shall be accepted al full rates.

(d} Tf the welunt averape sitength of accepled sample i less than specified strength but
tiat less than TG of the specified strength, the conceete may be aceepted st redused
rate, o MDT such as UPY & RIIT ete, shall be carmed out.

(s} o casc cube strength is less han 70% of spedfied strensth, then structure shall be
reqevied {io be dismantied and recast) and thus no paymen shall be made.

1f, howeser the Engineer—in-Charge so desices. on ceriticald wrgent work, additionsl tests such
as UFY, HE'L. Core ete. shall be doae at the Gost of contractor n consultalion with FQA Lo
gecertain the quality of cast concrete. On the basis of propesal of site, FOQA shall put up
Ltheir recammendations io Repional-Head regarding acesplance 'nvn-nceprance of conerels
based on test reswlts. Repional hend shall take further decision on non-accepted works
whether the caid cencrete structure o he retained (with / without strengthening measures)
ot tejected (to be dizmantled and recast).

If strenpgthening measores sre chosen, a strengthening proposal with detailed Teasons |
Justificaticn for not rejecting the concrete shall be submiited o CC -Enpe. CC-Enpg. will
revicw the strengithening proposal and commuonicale thetr approval or revised drawing
arcordhngly.

I structures are rerdined after strengthening’ rectification measures, All the charpes in
connection with these additional tests and for strenpthening ¢ rectification work shall be
tyne by the contractor,

o case such structure 1= retwned, patt payment shall be paid as indicated in the payment
proccdurc.

(ii} Arecptamce of Core test resmlts:

In case of nominal mix, Acceplance ol Conenete Core test regults (In case of doubt/swrength
e L
b AR eI\ PageZof®
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15 lexs than 70% of specificd strength/concrere cubie test eesulls nol avaitable).

Core test shall be cartied oul in case of doubt regarding desired compressive siwength of
cancrete used cither due ko paor workmanship or based oo resulis of cube strength Lestecube
tesk cesults arc not availahie.

The aceeplability cntera adopted for concrete cube lest results of Wominsi '!n.-f]'n; may also
be applicable for Core test resuly.

Design mix: Concrete Cubes

Acceptable Compressive strength:- Accoptance of Concrete Cube test resylls eonsidening
average value of three specimens.

&) when mean of the growp of four {4) non overlapping consecutive kest results:
= fck + 0825 x exlablished standard deviation {reunded oft te nearest 0.5 Nymm2)
or
fok + 3 Mo

whichever 15 greater for W 13 and above and Individosl tesi results mininum = fek-3
M/t

Motes:

1} In the absenee of established value of standard deviation, Lhe values given in Table
=8 1n 15 456-2060 may be nssumed, and aticmipt shonld be made W obgin results of
M zomples as eatly as possible to establizh the value of standard deviation.

n} Foreoncrete quantity up te 3 m3 {whers number of samples te be taken is less thon
lour (43 us per the frequency of sampling piven in 15.2.2 af 18 456; 2060, the mean
test results af all such wamples shail be fok—d Nomm®, minimen and the requirement
of minimwn individuals lest tesults shall be foke-2 NYmm?, minimom, However,
when mumber of sample is only ong vy per 15.2.2 13 4562000, the requiremnent shall
he A4 WNmam?, misimum.

In case pube strongth iz 8z per above, then full payvineu shall be releascd.

by when compressive strength value is in between il and fok+4/{ck+3 as applicable,
then the payment shall be made as indicated in the puyment procedure. Mo NDT
such ay UPY & RILT cte. shall be carried out.

¢) Howewver, i mvahd resully cases, if there are no further samples available, (he
average of two (2} closest values may be considered for determination of
SOMPTEssive strength as per 15 516 (Parl [MSec T) 2021 . The payvment shall be made
as medicated in the payment proceduore.

d} [ cases, comnpressive steength 1s less than fok and acceptance crilemg browght ont
above, the struchore shall be rejecied.

[T, hovwever the Engoneer-in-Charpe so desires, on criticalf urpent wark, additional tests such
as LT, RIT, Care et shall be donc at he cost of contracton i consultation with FQA o
ascenan the quality of cast oonerete. On the haxis of proposal of site, FQA shall put up
their recomumendat ions to Regional-Head regarding seeeptanee/non-accepianee of coterate
LA hlh*:l.i"'*tjl"i@-.“"\') Page3 of 8
T it g
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based on (est resulls. Regiomal head shall fwke furtther decision on pon-accepted wocks
whether the said concrete struciure (o be retained (with ¢ without strengthening measures)
or tojected (o be dismantlad and recast).

M sienthening mensures are chosen. a sioengthening proposal with detadled reasoms ¢
Justification for not cejecting the comerete shall be submitied to OO -Engg, CC- Engp. will
review the strengthening propossl and communicate their spprovel or revised drawing
accordimgly.

If structures are relained sfler strengthening’ rectification measures, All the charges in
conneciion with these additionel tosts and ‘or sicenglheming ¢ rectificarion work shall he
bome by the contractor

I case such structurc 15 retaned, part pavment shall be paid as isdicaled in payment
prossesdures.

1.} Desipn Mix Concrete Core Tost: - Acceptance of concrete core test results:(Tn case of
douht/An sirengh s less than Foek! Concrete cube test results are nor available)

Core test shall be carried out in case of doubt regerding strength of concrete uzed eithar due
to poor workmanship or based on resulls of cube strenglh lests ot lcss than fok
{Characteriztic cube coropressive strength of conerete)Conceste cube besl réesultz arc not
available.

If Average value of core specimens is 33% of fhe spevifisd Grade of concrete and no
ndradual value is less than 75% of  the specified Grade of comerete and the same is
constdered acceptable as per A-2 5 F 15 5 M Pured ) 2008

Any compressive strempth deviation from the sboove, the scceptancermejection procedute has
been laborzted in Payment procedure.

14 Mo NDT{RH & UPV lesting) test i3 requared if congrete cube strength Forud Do betwean 70%,
to 100 % For tortninal mix and in between FCK and FOK+3LFUK+4 (as applicable) for design
mtx. Howewver, If applicable, the NOT {UPY & RH testing) besl is o be carmicd out and
sooepded as per latest |5 516 (Pant-5, Sec- 15146 (Part-5, Sac.d).

2.0 Favoent Procedure:

Fot all RCC structures {auch as Foundation Mad, File Cap & FPedestal, RuadsTrains' Column ¢
Chimney! Cable Trenches’ Firewall’ Boundary wall pancls, Beams, Colurmns & Slabs of Ruildings)

2.1 Pavment Frocedure (Qther than Pile): o case of Nominal Aix

For Concrete Cubes and Cores (Core xhall be extracted in case of donbt/If specified sirenpth iz lesy
than 7RG, i average and individual’ Conerete cube test results are not available)

Acceplable Compressive strenpth- As per specified steength ol cimerete.
) when Conerste cube or core strongth equal or more than specificd sticagth of Coovceete, Full

payrnant shall e spphiceble | .'1 ﬁ:-.‘lnl W
q{ﬁﬁ* o 0 Pupe 4 of &
i



] when Concreee cube or core strength Ties in between 70-100% of the specified strength of
Comerede then payment shall be released on prorata bagis for concrete portion and full payvment
shall be rnadé an other componenis such as excavation, PUC, Reinforcement steel, Shutrering
as applicable.

r) when Concrete cube or core strenigth is leys than T0% of specified strength of Conerete, the
Engmeer-in-Charge shall reject the defective portion af work represented by sumple and no
payinent shall be made for the rejected work inclusive ol concrate, reinforcement stes], PO,
EXLAVALON et

d} I however the Engineer-insCharge so desires, on entical’ wrgentl work, addilim sl tests such
as LFY, RHT, Core cte. shall be dene at Gie cost al comtractor in consultation with FQA to
ascentain the quality of cast coperete, On the basis of proposal of site, FOA shall pot up their
recomunendations e Regionasl-Head regarding scceptance mon-acceptunce of concrete hased
on Tost tesults. Regional head shall lake further decision on nonaccepted works whether the
sand eomerebe stucture to be retained (with ! withowr sirengthoning measures) ar rejected (Lo
be dizanandled aml recastt,

if strengthenng menseres ate shosen, v strengthoning proposal with detailed reasons / justification
far nut rrrecnng the concrete shall be submitted to CC-Engg. CC-Engg. will review the strengthening
proposal. énd commuonicale therr approval or revised drwing acoordinely,

If structures are retained afier strerugthening! reciification measures, Al the charges in cunnectivn
wilh these addinonal tests and ‘or strengihening / reetification work shall be bome by the contractor.

It case such struelure 19 redmined, no payment shall be made for conereting & futl payment of other
comruients  such as eacavalion, POC. Reinforcement steel, shutiening if applicable as per original
approved drawinaBO0C shall be made.

1. Paymeni procedure {Other than Pile) in case of Dresign Mix: Concrete Cubes

3}  when mean of the group of Faur {4) nor overlapping consecutive test resulls:
= fek + 11323 x cstablished siandand deviation {rounded off to nearest 0.5 Nimm2)
LiT

feke 1 3 M/onm2

whichever is prestet for 37 15 and above and Tndividual test results mininowm > fidk-3 N'mm?

MNotes:

it b the absence of established valuc of stadard devialion, the valucs given in Table -8 in
15 4542000 may be assumed, and atnempt should be made 1o oblain resulls of 30 samples
s early as possible to establish the value of standard deviation.

i) Fot comerele quantily wp to 30 m3 (where mumber of sarmples to be taken is less than four
(4) 65 pe (he Frequency of sampling given in 153.2.2 {(Table 11 of 15 456; 2000, the mican
test rosults of all such samples shall be fok—4 Nimun®, minimuon amd the requircment of
minimum individuals test results shall be fck-2 Ninm?®, minimom. However, when
nucnber of sumple iz ooly one as per 15.2.2 15 4562000, ihe requirgment shall be fok+4
M.ton®, o ininaims, £ 31%'-\“*; L)

< :3.'& ‘; " -F.L N4 Page 5of 8



[n case cube strenpth 15 as per above, then full payment shall e released.

h) whon compressive sireagth value is in between Iek and fok+d/fck-3 as applicuble, then the
pavment shall be released on procata bosis for comerete and ful]l payment shall be made
tirwans excavation. PCC, Reinforcenent steel, Shuttering us ppplicable as per drawing/BO0.
Mo HWDT such a5 UPY & RHT ete shall be carried oul.

Y However, in mvalid resulis cases, i thers ace no further samples available, e average of two
{2y closest values may be considerad for deteconinalion of cmpressive strength as per [S 516
{Parl I'Sec 1) 2021, In such cases when the compressive strength meets the specified strength
of Concrete, payment for conerete porlion shail be released oo protety basis and full pavinen
on other somponents such s bywands excavation, PO, Reinforcement stesl, Shurtcring eie
shall be made,

) In cpser, comprossive strength is less thon fok and weccptance entena brought out abovee, (he
siruclurs shall be tejected.

1. however the Engineer-in-Charge 50 desites, on erttical! wigent work, additional tests such as UPY,
FHT, Core cte. shall be done at the cost ol contracior in consultation with FCQA 1o aseertain the guality
ol gt concrete, On the basis of proposal of site, FQA shall pnt up theit recommendations o
Regional -Tlead reganting aeccprance non-acceplance of concrere based an test results, Regional head
shali take fiutthet decision on nun-scecpted works whether the said concrele structure to be retained
(with fwithout sirengllening mevsures} or rejected (to be dismantled and recast).

Il sirengthening measures are chosen, a stregthening prapossl with detailed reasons ! justification
for oot rejecting the concrete shall be submived o CC -Eopg. OO, Engg. will review the
strengihening proposal amd communicale their approval or revised drawing accordingly.

It struckures arc retaned after strengthening nectification measurcs, All the charges in connection
with tese wdditional 1ests and for stengthening / rectification work shall be bome by the contractor.

In caze such structore is retaingd, no payment shall be made for concreting & full payment of other
components  such as excavation, PFCC, Reinfircernent sieel, shutteriog if applicable ax per vrigingl
approvesl drawn ngBOCY =hall be made.

2.3 Paymend procodure (Ether thao Pile) in case of Design Mix: Conereie Cores

Conerete Cores (Core shall be extracted In case of doubtTf specified strenath is less than fok,
Concrete cube test mesults are not available)

The payment procedure Tor eore lest resulls ix detailed below:

| When cquivalent cube strength is equalimorne than el 14/Tck+3 as applicable, then (ull
paymenl shall be made.

11} When equivalent cube strempth is in bebween fok and fok+4/fck17 as applicable™When
cquivalenl cube strength is o beween B5% fok and  no individual value is less than 75%
ol the speeificd Grade of concrets, the same it comsidered accentable, prorata payment
for concrete portion and full payment shall be made on other components such as
cxcavation, PCC, Reinforcement siecl, Shutieting as applicable:

<3 1}-7.'-1? "_'i'{tri- H Fage B of &
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i} o case eguivalont cube sitength is less than B5%luk smlior an individual core has a
strengtl less than T5%, then situciure shall be rejected and thus oo payment shall be made.

I, howwever the Enginecr-in-Charge so desives, on critical! wrgent work, addinonal ests such as UPY,
RHT, Core el shall be done at the cost of contractor in consullation with FOA to ascertain the guality
ot cast voncrete. On the hasis of proposal of site, FQA shall put up their reeommendations to
Regional-Hesd regarding acceplance fnon-acecptance of concrele based oo test results, Regional head
shall take further decision on nonagcepted worls whether the sald coacrele structure (o be retained
fwilh ! without strengtheming measures) of regecied (o be dismantled and recasn).

If strengthening meazires are chosen. a sirengthening praposal with detailed reasons / justification
for not rejecting the concrete shall be submitted o O -Engp CC, Engge will review the strengihenitg,
proposal. and corununicale their approval or revised drawing accordingly.

If struetures are retained after strengthening’ eectification messorcs, All the charges in eooncetion
with these additional kests und for strengthening ¢ rectification work shall be bome by the contractor.

In caxe such strucmre is retained, nu payment shall be made for concreting & tull payment of other
components  such as cxcavation, FCC, Reinforeemient siecl, shuitering if applicable as per original
approved drawingBOQ shall be made.

30 Acceptance Criteria & Fayment procedure for Plle Foundations (Design Mix)

(1) In casc of Pile foundation, when valee of Average cube strength is fok+0.825xSandacd
Dieviahion or foltdifck+3 as applicable whichever higher, then Full pavinent shall be
applivable. '

i1y when value of Average cube strengh is cgual 0 or more than  fok hut Tess than
fok+H) 525 S1andard Dreviation ot fck+4Tek+3 ax applicable which ever preater, then
pasyment shall be released on prorate basis for conceeele porfien and full papment shall be
made Ly all othey components such as boring, SPT, Reinlorcement sicel, MS Liner, as
applicable as per drawinpgBOC

(i) However, inomvalid resule cases, if there is no further samples available, the averuge of
i (1) closest valucs may be considered  lor determinntion of compressive surenpth as
per 15 316 (Parl IY3e; 1) 2021, In such cases when fhe compressive smength meets the
specified strength of Conerete, payment for concrete portion shall be relesved on prorata
basis and full pavment on ether components such as towards botng, Reinforcement stecl,
hME Liner, 3PT ctc as applicable shall be rmade,

{iv])  Lncase compressive sirenph of cubes observed is less than fek, Verticul load test (routine
test) shall be carried out in Pile foundations of Swirchyard / Transmission lnes wherever
upplicable in consaltation with Enginesring 1o ascertain the capacity of pile as per 15
28] [{Farl T¥), IFthe test rosult is mesting e codal requirement, then 50 % payment shall
be made for concrete & full payment shall be made towards Boring, Reinforcement stecl,
SFT, MS Liner as applicable in ling with original approved drawingsBO0.

Alternalivel y, for Transmiszion Line cases, if Head of the Region so desires, the propozal
imay ke examined by Engincering for acceptance after camying oul swtable remedial
measures including strengthening’ OR iF structures are vetained afler due approval from
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xi)

Engineenng withowt any reetification. Fo such cases, 50% payment shall e made for
cencrete & full payment shall be made towards Boning, Reinforcement sreel, SPT, Liner
a& applicable in line with approved drawings/BOC).

If compressive sirength of cube ol piles vhyerved 15 Lless than fok & not techeically mesting
fpleared by Enginecring as brought out above, the structure shall be rejected and then oo
payment shall be paid for the rejectad pile inclusive of concrels, omng, reinforcement |
stecl, BMS Liner ole.

Trenaral Miget: -

I casc only one set of cube results wre available {for a location and resulis are foumd
Lo b lews thian 70% of specified strength in case of Nominal Mix, alt four legs of the
lirzatien shull be analyzed as per the procedure as indicated i acceptance criteria.

However, i case of lToesfions where bvo or more set of cobe resulls are avanlablc and
rcsults are fownd less (han 70% of specified strength, in case of Nominal mix, then
only one pit shall be excavated at o time {utmost care shall be raken 1o avedd any
damage to concrete surface of distuth underewt «ones of foundation) and analyzed
therse legs as per the procedure as indicated in acceplance crtena,

The calibration certficate of the rebound hammer should be checked before
COMencenen ot a tast,

MNIAT (LTPY & Rcbound Hauner Test) or Core Teal shall be conducticd by POWERCRID
apprewvenl [shoratory, The [ab shall be entruzted to camy gul the testing which shail be
witnesses] by Sik/FOA exceutive, The labovatory shall subanit the report containing the
UMY & Eebwund Hammier Test or CoreTest results along with the lield dagg,

Acceptance crileria ol consouction mawtials shall be as per SFOQPeelevant T3 eodes,

For core tosting st loast lhree specimens are required ws per 153168 Part-41. While
cxiracting sorcs, four o five specimans may be laken from the foundation pads {ooitioan v
distributed) such that three sound speeimen may be used for testing. Otherwise repent lest
ghali be tade. 1F cores of sufficient length cannot be extracted (or testing due o poor
quahiy of conereting‘workmanship ete. as per 13: 516{Part-4), the foundation shall be
treated as rejected.

When vore tesil is carried out, technical acceplance and commercial implications shall he
povernesd solely on the basis of core test results. This shall be applicablefor both nominal
and desiEn iz oonerete,

For additional structurespiles if any installed in liew of rejected structureipile, no
payment shall be tnade for the rejected pile and the additional pile shall be dealt as per
the provisions of Coencract.

Generally, Core tost should not be repeared after completion and avallability of test reports
for the sume structure of the same batch of concrele.

Mo core extraciontest is permilted in case of pile foundations

The provision of additivnal 5% Core westing as mentioned tn SFOQP's stands ieleted,



